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Final Report
Data Collection Survey on Strategy Development of Disaster Risk Reduction and Management
in the Socialist Republic of Vietnam

SUMMARY

1. Natural Disaster Risk in Vietham

(1) Disaster Damages

According to statistics of natural disaster records from 2007 to 2017, the number of deaths and
missing by floods and storms accounts for 77% of total death and missing. The number of deaths
and missing of landslide and flash flood is second largest, it accounts for 10 % of total number.
The largest economic damage is also brought by floods and storms, which accounts for 91% of the
total damage. In addition, damage due to drought accounts for 6.4 %, which was brought by only
drought event in 2014-2016.

Figure 1: Disaster records in Vietnam

Regarding distribution of disasters, deaths and missing as well as damage amount caused by
floods and storms are distributed countrywide centering on the coastal area. The damages
especially in the Central region are severe. It seems that a lot of the direct hit of the storms and
insufficient countermeasures in comparison with economic development in the Central region
generated the considerable damages. Droughts are recorded in the whole country but the year of
disaster occurrence varies from region to region. The number of the dead and missing by
landslides and flash floods are high mainly in the northern mountainous region.

Floods and storms Droughts Landslides / flash floods
Figure 2: Distribution of disasters (2007-2017)
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(2) Disaster Trend

The disaster damage on the economy has increased in the recent 30 years
accompanying economic growth. The amount of disaster damage in 2016 is ca. 1% of GDP.
The damage amount due to floods and storms accounts for a large portion of the each year disaster
damage. The disaster damage due to drought in 2015-2016 is also large, which accounts for 38%
of the disaster damage in the 2 years.

Figure 3: Trend of disaster damage and GDP in Vietnam (1989-2017)

2. DRR Sector in Vietham

(1) Legal, Political and Institutional Arrangement

DRR institution in Vietnam was stipulated in the Law on National Disaster Prevention and
Control (NDPC). The Law was approved in June 2013 and enforced in May 2014. In addition
to the Law, a Decree on “Detailing and Guiding of Articles of the Law” (No0.66/2014/ND-CP)
regulates responsibility of central and local agencies and coordination mechanism on DRR.
Based on the Law on NDPC, National Strategy and NDPC Plans and Natural Disaster Response
Plans are formulated.

Figure 4: Law, Strategy and Plans on DRR in Vietnam
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Central Steering Committee for Natural Disaster Prevention and Control (CSCNDPC) is the
highest directing and commanding organization for natural disaster prevention and control in
Vietnam. Directorate of Natural Disaster Prevention and Control (Vietnam Disaster Management
Authority: VNDMA) under MARD is the standing office of the committee. The CSCNDPC is
chaired by the Minister of MARD and composed of representatives from the central ministries and
relevant agencies as shown in below:

Table 1: Members of CSCNDPC

Title Members
Chair Minister of MARD
Permanent Vice-Chair  Vice-Minister of MARD
Vice-Chair Vice-Director of Government Office
Vice-Chair Vice-Chair of National Committee for Incidents, Disaster Response, Search and Rescue

Permanent Member Leaders of MARD, MONRE, Ministry of National Defense, Public Security, Information
and Communications, Industry and Trade, Transport, Construction, Education and
Training, Health, Culture, Sports and Tourism, Foreign Affairs, Labor, War Invalids and
Social Affairs, Science and Technology, Planning and Investment, Finance, Vietnam
Television, and Voice of Vietnam
Heads of departments of MARD, MONRE, Ministry of National Defense
National Committee for Search and Rescue
Academy of Science and Technology of Vietnam

Non-permanent Leaders of Vietnam Fatherland Front Central Committee, Central Women’s Union,

Members Central Ho Chi Minh Communist Youth Union, Central Vietham Red Cross Society and
other related organizations

Standing Office Established in MARD (on Prime Minister’s Decision No.1536/2015)

At local, the Decree No.66/2014/ND-CP stipulate the establishment of Commanding Committee
for NDPC and Search and Rescue (CCNDPC/SR) at provincial, district and commune levels.
The Committees are chaired by a chairpermam of the People’s Committee in each level. In most
provinces, Sub-departments of Irrigation under Department of Agriculture and Rural Development
(DARD) are assigned as the standing office of the CCNDPC/SRs in addition to their mandatory
tasks and responsibilities.

(2) National Disaster Prevention and Control Plan

The Law on NDPC stipulates that NDCP Plans shall be formulated every 5 years at national,
central ministries and each level of local governments. The National NDPC Plan (2018-2020)
was already drafted, and the Provincial NDPC Plans were formulated at 58 provinces out of 64 as
of June 2018.

As the National NDPC Plan is not legally positioned as a superior umbrella plan, local Provinces
and Ministries are able to formulate their NDPC Plan independently without referring to the
National NDPC Plan. Because there is no direct relationship between national plan and
provincial plan, the consistency is not sufficient. Therefore, it seems difficult to promote DRR
measures in local level according to the national policies and plans.

(3) Disaster Response

In order to clarify the roles and responsibilities during disaster, the Law on NDPC stipulates to
define Natural Disaster Risk Levels. The Natural Disaster Risk Level is classified into five (5)
levels based on the intensity, range of influence and possible damage by the disasters. The
CSCNPC and CCNDPC/SR at each level take actions for disaster response based on the Natural
Disaster Risk Levels.

-1 -
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In central level, the CSCNDPC commands and coordinates for disaster response for disaster risk
level 3 and 4, and NCSR commands search and rescue activities. VNDMA works as the standing
office of the CSCNDPC, collecting disaster damage information, issuing letters, official
announcements and reports and advising the CSCNDPC according to the regulation in the
Prime-minister Decision and Decrees.

During disaster response, VNDMA monitor and summarize the hydro-meteorological
information, human and infrastructural damages for the decision making by the CSCNDPC.

Natural disaster damage information is collected from the local to the central in bottom-up
scheme. The detailed mechanism, report contents, frequency, means and responsible agencies are
stipulated in the Joint Circular between MARD and the Ministry of Planning and Investment.
However, as such information has been collected by traditional tools and on-line system has not
been developed, it takes time and effort to analyze the information, so that it often disturbs prompt
actions in emergency situations. In such circumstances, VNDMA is proposing to establish a
“National Center for Disaster Operation and Response” to promote effective and efficient disaster
response using integrated information and communication tools. It is highly expected that the
disaster information management is improved and strengthened for effective disaster responses.

(4) Forecasting and Early Warning

Responsible agencies issuing forecasting and warning in Vietnam are Ministry of Natural
Resources and Environment (MONRE) excepting for earthquake and tsunami. Vietnam
Meteorology and Hydrology Administration (VNMHA), MONRE has 9 Regional Hydro-Met
Services (RHMS) and Provincial Hydro-Met Services (PHMS). Nationwide weather forecasting
and flood forecasting for major river basins are delivered by VNMHA whereas the local weather
forecasting and flood forecasting for small to medium river basins are the duty of RHMSs and
PHMS:s.

Forecasting and warning mechanism and protocol among government agencies (central agencies
> provinces > districts > communes) is systematized. However, the information delivery system
to the community residents is not fully functional. The local people tend to take actions only
based on their experiences without receiving warning message.

Figure 5: Communication Flow for Forecasting and Warning
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(5) CBDRM / Disaster Education

CBDRM activities in Vietnam became full-scale in July 2009 after the promulgation of
No0.1002/2009/QD-TT  “Community awareness raising and
This Decision states that nationwide CBDRM
activities must be carried out in 6,000 communities vulnerable to disasters within a 12-year period
from 2009 to 2020. CBDRM was implemented in 1,763 villages as of the end of 2015. It s less
than one third of the target 6,000 villages.

"Prime-minister Decision

community-based risk management activities”.

Disaster education in Vietnam is conducted based on the "Education Development Strategy
2011-2020".
government, education curriculum, training material and trainings on DRR / CCA (Climate Change
Adaptation), under cooperation of MARD, and UN.

MOET is the responsible organization for disaster education at the central

3. Issues and Challenges in DRR Sector

Based on the current situation of the DRR sector in Vietnam, the historical damages caused by
each type of disasters, the disaster response by the government as well as international donor’s

support, the issues and bottlenecks were evaluated.

(1) Issues in Multi-sectoral Area

Issues

Bottlenecks

Mainstreaming DRR has not been
advanced in each sector and
province.

CSCNDPC needs to be
strengthened as an institution to
instruct and coordinate several
sectors.

The chairperson of CSCNDPC is the Minister of MARD and it is difficult to
instruct and coordinate other ministries.

There is no system to coordinate the content and amount of investment from
DRR budget at the Central Government.

The Central Government does not perceive DRR projects implemented/
planned by the other ministries and provinces.

Specific actions required for DRR mainstreaming are not included in
SEDS/SEDP (For this reason, sufficient budget allocation has not been
implemented).

Human resource and capacity at
VNDMA and province, which are
responsible for DRR operations at
normal time and emergency
response, are lacking.

Officers are insufficient.

Full-time officers are few, and officers at irrigation department in DARD are
concurrently working.

There is no permanent DRR institution at province. In fact, the irrigation
department in DARD is working concurrently and coordination capacity
between sectors is weak.

Insufficient experience and knowledge of DRR related officers at VNDMA,
provinces, districts and communes.

Activities for CBDRM and DRR
education are not implemented
based on a mid-/long-term plan
and depended on annual budget
and donor’s aid. Therefore,
activities are implemented only for
a particular purpose.

The state of project implementation by international donors and NGO is not
perceived in a centralized manner.

The standard of activity content is not consolidated, and there is no
consistency in activities.

There is no determined budget, and educational materials and equipment are
planned based on donors’ aid.

DRR education and CBDRM are implemented separately.

Small-scale measures are broken during disasters because insufficient
strength and effects of design and materials are utilized.

Disaster information is not utilized
effectively for DRR activities and

DRR information (meteorological and hydrological information and disaster
damage information etc.) is decentralized and managed and obtained by
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Issues

Bottlenecks

disaster response

various institutions. The information is disseminated in real-time, so it is not
effectively utilized during normal time and emergency.

Especially, there is no basic facility which share information on the site
precisely and promptly during emergency.

Precision of data varies considerably although there is a mechanism in which
the central government compiles the disaster damage information collected
by provinces.

Creation of disaster damage report during emergency is a heavy burden for
provinces.

Accuracy and delivery of early
warning information is not
sufficient

Hydrological information is limited, and the current condition of disaster is
difficult to understand. For this reason, early-warning for disaster response is
not sufficient. Also, formulation of a DRR plan based on evidence has been a
challenge.

Hydrometeorology information etc. for a multi-dam operation is insufficient.

There is no structure to inform an easily comprehensible warning to end
residents, which influences actions to reduce disaster damage

A national and provincial DRR plan
is not consistent. DRR
measurements at each level
consist of needs of lower
institutions.

DRR plans of national, provincial,
district, and commune level are not
consistent, and the contents are
not validated and comprehended.

A national and provincial DRR plan is not consistent. DRR measurements at
each level consist of needs of lower institutions.

DRR plans of national, provincial, district, and commune level are not
consistent, and the contents are not validated and comprehended.

DRR pre-investment based on a
plan is insufficient.

DRR pre-investment is not prioritized in the DRR plan at each level.

In the DRR plan at each level, the position of DRR investments for each
sector is not clarified.

There is no quantitative risk evaluation at each level, and measurements and
implementation schedule based on risk reduction goal are not clear.

Project evaluation (results of the reduction) towards risk reduction goal is not
implemented.

Budget is not allocated to DRR pre-investment due to budget limitation.

Usage of Central Emergency Response Fund (CERF) is limited to
humanitarian aid when disaster occurs.

System and budget to respond to a
large-scale disaster is not sufficient

A national disaster response plan is not determined in the Law on Natural
Disaster Prevention and Control.

A viable disaster response plan is not formulated base on a simulation of a
province at each level.

Prompt budget implementation is not possible because the central
government does not have an emergency response budget.

Legal system for the central government to control the provincial NDPC fund
is not consolidated.

A system for disaster affected people and provinces to obtain disaster
insurance and an inexpensive loan is not organized.

(2) Issues in Each Type of Disasters

Issues

Bottlenecks

Strategy and measures against
flood disaster don’t meet the needs

Draft “Resolution”, which is based on the result of the disaster conference
held at the end of March sponsored by the Prime Minister, specifies
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Issues

Bottlenecks

in consideration of climate change
and land use change
(urbanization).

[Flood]

acceleration of IFMP. However, the legal ground of IFMP is unclear.

Budgets for implementing IFMP have not been allocated as planned in 2
provinces that JICA supported to make their IFMPs.

Process and authority to make IFMP for an interprovincial river basin are
unclear.

Strategy of flood countermeasures against new risks associated with
population growth and construction of industrial parks remains under the
old-fashioned concept of “Living with Flood”.

Aging dams and river dikes increase disaster risk.

Facilities for flood discharge and discharge control are not functional in many
irrigation dams.

Response to sea level rise and
typhoon including high tide and
storm is inadequate in major urban
areas in coastal areas.

[Typhoon]

The measures to reduce high tide risks are not implemented in major urban
areas and development areas.

Inundation spread widely, and prolonged climate change affects
socio-economic activities in the coastal region.

Damage scenario of multiple disasters due to typhoons and floods is not
considered.

Experience and performance of
response to sediment disasters are
insufficient and system of
prevention / mitigation / response
for sediment disaster is
inadequate.

[Sediment disaster]

Information about sediment disaster (cause, condition, damages) is not
collected. Disaster assessment is not conducted properly.

Sediment disaster risk analysis and hazard map that can be utilized by local
people is not properly prepared.

Land development is expanded to high risk area.

Hydro-meteorological information for sediment disaster forecast is
insufficient.

Warning is issued for wide area. Warning criteria specified in the local
condition is not formulated.

Experience and technology to protect critical infrastructures (road, railway,
power plant, etc.) are insufficient.

Water use more than water
resources potential worsens
drought disaster.

[Drought, saltwater intrusion,

ground subsidence]

Water resources potential depends on water use in upstream countries in 7
international river basins.

Coordination among related sectors is insufficient and water is not adequately
used in consideration of water resources potential.

It is difficult to efficiently operate water reservoir for cropping, harvesting and
beneficial use of water resources because mid- and long-term weather
forecast has low accuracy.

Countermeasures against land subsidence such as control of excessive
pumping of groundwater are insufficient because the effect of it is not
quantitatively understood.

Countermeasures against
coastal/river bank erosion is
palliative because the cause is not
revealed.

[Coastal and riverbank erosion]

It is difficult to identify the cause of coastal/river bank erosion because
various phenomena can be considered to contribute to the erosion.

Sediment dynamics in a river basin e.g. sediment transport is decreased with
dams, illegal sand mining and uncontrolled dredging.

There is a guideline for common design of river dike and bank protection, but
it is not a guideline for survey / design considering river characteristics and
coastal current from viewpoint of integrated coastal management. There is
not an assessment system of erosion.
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4. Formulation of Priority Programs in the DRR Sector

(1) Consultation Meetings by JICA-MARD

To summarize the results and discussions through the survey until March 2018, the 1st
consultation meeting was held on May 11", 2018, co-hosted by JICA and MARD. JICA side
JICA side presented disaster characteristics in Vietnam that are studied in the survey, keynotes of
the Sendai Framework 2015-2030 and role and responsibility of the central government to
implement the Sendai Framework.

Considering the Asia Ministerial Conference on DRR (AMCDRR) held in Mongolian on July
2018, JICA long-term expert, JICA Vietnam office and the survey team discussed with VNDMA,
relevant ministries and provinces about necessary actions that the Vietnamese government should
prioritize considering the Sendai Framework, and drafted a strategy paper. The drafted strategic
paper was discussed in the 2" consultation meeting held on June 27" 2018 chaired by Mr. Thang,
a Vice Minister of MARD, and it was finalized as “Priority Programs for DRR in Vietnam ~ to
sustain socio-economic development ~”.

1st Consultation Meeting 2nd Consultation Meeting
May 11th, 2018 June 27, 2018

(2) Priority Programs in the DRR Sector in Viethnam

Considering the current issues in the DRR sector in Vietnam as well as the “Global Targets” and
“Priorities for Action” in the Sendai Framework 2015-2030, the following six (6) Priority
Programs were concluded through the consultation meetings.

HPriority Program 1: Establish practical disaster information management

Disaster data and information provide basis for all evidence-based DRR activities, including
future investment planning. It is crucial to establish appropriate data and information
management, including hydro-met data, disaster damage data and disaster risk information.

» Disaster information management

Currently, disaster-related information such as disaster risk, hydro-met information and disaster
damage information are individually collected and managed by different entities. Legal and
institutional arrangement and information system will be developed to share data and information.
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In addition, it is important to improve operation of information management in both emergency
situations and normal times.

= Utilization of hydro-meteorological information

Through enhancement of hydro-met observation, disaster management including forecasting and
early warning will be improved. Forecasting and early waring information will be transmitted in
forms that can be utilized for appropriate responses by disaster management authorities and local
residents.

= Dissemination of annual report on natural disaster and DRR

Annual report on natural disaster and DRR will be prepared and disseminated, utilizing collected
information on disaster. It is also useful to educate and disseminate knowledge on DRR.

B Priority Program 2: Complete the institutional arrangement for better
coordination

In Vietnam, Law on Natural Disaster Prevention and Control (NDPC) was legislated in 2013 and
Vietnam Disaster Management Authority (VNDMA) was established in 2017. The legal and
institutional arrangement should be enhanced. Besides, the actions taken at the central and local
levels should be coordinated in a better way. It is necessary to complete the institutional
arrangement on DRR, with improved coordination mechanisms. Roles and responsibilities of
relevant sectors and stakeholders should be clearly defined for effective implementation.

» Implementation of DRR policies based on existing laws

All of the DRR activities and policies should be implemented based on existing DRR-related
laws such as Law on Water Resources, Law on Hydraulic Works, Law on Hydro Meteorology, Law
on Forestry, Agricultural Restructuring Program and the Government Resolution 120 “Sustainable
and Climate-resilient Development of the Mekong Delta”, in addition to Law on NDPC.

= Enhancement of coordination through CSCNDPC and VNDMA at central level

Through enhancement of leadership of CSCNDPC and functions and organizational capacity of
VNDMA, coordination among all relevant stakeholders should be strengthened to mainstream
DRR in all sectors. For this purpose, it should be considered that the Prime Minister will lead
CSCNDPC as chairperson, because natural disaster has impacts on all sectors and provinces.

= Capacity development for DRR at local levels

Training mechanism on DRR for different levels should be reviewed and improved to be more
practical and effective on the ground. Community awareness raising, understanding of the risk
and knowledge sharing should be improved through the activities of CBDRM and communication.
In addition, the capacity of officials should be enhanced to coordinate with relevant stakeholders as
well as to implement activities on the ground.

HPriority Program 3: Develop DRR plans at all levels and prioritize investment
based on the plans

To develop a plan for DRR at central and local levels is stipulated in Law on Natural Disaster
Prevention and Control (2013). It is also encouraged in the Sendai Framework for DRR as an
urgent target by 2020. To prioritize investment in DRR, it is important for Provincial People’s
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Committees (PPCs) to develop their DRR plans including concrete countermeasures. Therefore,
the government of Vietnam put first priority on formulation national and local natural plans for
DRR.

= Development of risk-based DRR plans

It is necessary to strengthen local capacity on DRR planning with quantitative risk assessment.
By doing quantitative risk assessments and setting concrete targets to reduce risks in the plan,
appropriate countermeasures including structural and non-structural measures can be identified.
It is important to establish an overall planning framework for DRR, which covers relevant sectors
at the local level. The DRR plans should clearly define roles and responsibilities of all
stakeholders. Involving local people is essential in developing a plan for DRR at commune level.
It is also necessary to strengthen the capacity of formulating disaster response plans at central and
local levels considering damage scenarios.

» Mainstreaming DRR in socio-economic development strategy / plans (SEDS / SEDP)

It is important to mainstream DRR in SEDS/SEDP, and to allocate a certain percentage of
budgets as investment in DRR at central and provincial levels. It is also meaningful to develop a
database for the investment in DRR to clarify the current scale of DRR-related budget and other
relevant investment.

=  Establishment of DRR fund

At the provincial level, almost all of the provinces have established local DRR Fund at local level.
It is also necessary for the central government to establish a national level DRR Fund to manage
disaster recovery and preventive measures.

B Priority Program 4: Implement comprehensive DRR relating storm, flood and

drought

Structural measures will be strengthened as a main pillar to address flood disaster risks.
Non-structural measures will be applied to address residual risks, which cannot be covered by the

capacity of structures. Since disaster risk tends to increase due to rapid urbanization and
economic development, appropriate development control and DRR investment should be promoted
to reduce risks.

* Implementation of Integrated Flood Management Plan (IFMP)

Basin-based Integrated Flood Management Plan (IFMP) formulation / implementation will be
promoted involving relevant sectors. Issues of drought and salinity intrusion will be addressed as
parts of river-basin management.

Flood control capacity and safety of existing reservoirs and dikes will be reviewed for further
improvement and rehabilitations. In particular, the review of flood control system in deltas
(including Red River system) is important, since huge disaster risks exist in the region.

Real-time operation of reservoirs in emergency situation will be improved and extended by
introducing disaster information system including hydro-met observation, river survey and
discharge measurement.

It is important to consider sustainable exploitation of resources such as forest and river sand will
be promoted from the viewpoint of river-basin management.
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= Preparedness to strong and super typhoons

In order to reduce damages caused by strong and super typhoons, response plans will be
developed based on damage scenarios.

For safety of fishing boats during storm, construction of boat shelters and development of boat
monitoring system will be promoted. Besides, technical specification, standard and building
codes for construction will be revised and updated to withstand strong and super typhoons.

= Erosion control

Basin-based approaches are essential to address coastal and river-bank erosion. A framework
will be established for data and information management on sediment movement in river basins,
including deposition in dam reservoirs and sand mining.

Warning system for coastal and river bank erosion will be developed based on erosion risk maps.

To secure more room for rivers, river training is promoted together with relocation of
inappropriate settlement along river banks.

HPriority Program 5: Implement measures against landslide and flashflood

Regarding countermeasures against landslide and flash floods in the northern mountainous region,
a comprehensive approach will be taken, covering 3 pillars of 1) structural measures, 2) warning
and evacuation, and3) land use regulation and relocation as shown in Figure 8.7. From the
viewpoint of cost-effectiveness, non-structural measures will be main countermeasures except in
area adjacent to major infrastructures.

=  Combination of structural and non-structural measures

Warning /evacuation, land use regulation and relocation will be implemented to protect human
lives. Structural measures will be implemented to mainly protect major infrastructures.

Assessment and publication of risk of landslide and flash floods should be promoted with
improved accuracy.

Regarding early warning system, pilot projects will be conducted to explore full-scale
implementation.  Collection and accumulation of information on disaster occurrence and
hydro-met data should be promoted, since they are indispensable for improving accuracy of early
warning for landslides and flash floods. Local communities should be involved in designing early
warning systems to secure effectiveness.

As a long-term solution, reforestation and conservation will be promoted.

HPriority Program 6: Transform production and livelihood for sustainable Mekong
Delta development to adapt to climate change

Mekong Delta is one of the most vulnerable regions severely affected by climate change. It is
under the risks of not only floods, storms and storm surges, but also other disasters such as
droughts, salinity intrusion, ground subsidence, river and coastal erosions. It is strongly required
to implement countermeasures based on guidance of the Government Resolution No.120
“Sustainable and Climate-resilient Development of Mekong Delta”.

= Actively living with disasters

The traditional idea of “Living with floods” should be shifted to “Actively Living with floods,
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inundation, brackish water and salty water”. All of the investment should be made in line with
the transformation of ways of living to adapt to different environmental conditions caused by
climate change.

» Solutions proposed from the view of water resources management

All measures should be consistently planned and implemented in view of Integrated Water
Resources Management of the river basin, including the upstream areas managed by other
countries.

» Effective investment based on master plan

The “Master Plan for Sustainable and Climate-resilient Development of the Mekong Delta until
2030” will be prepared with a vision towards 2050 using the method of multi-sectoral integration.

Monitoring system of climate change and sea level rise will be upgraded, and climate change
scenarios will be updated. Effective investment will be strengthened in flood drainage, salinity
control, erosion control and mangrove forest protection. All measures will be implemented through
integration of works by different sectors such as flood control, transportation and irrigation.
Residents and infrastructures will be rearranged along rivers and canals to avoid risk of disasters
and space for water will be preserved.

Figure 6: Leaflet for Priority Programs
“Priority Programs for DRR in Vietnam ~ to sustain socio-economic development ~”
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1.  Outline of Survey

1.1. Background

Vietnam is one of the most vulnerable countries in natural hazards in the Asian and Oceanian
region due to the severe meteorological conditions with heavy rainfall, storms and tropical
cyclones. In particular, typhoons in September to November cause severe floods, which
disturb sustainable economic growth in Vietnam. The Government of Vietnam has made
efforts to tackle such frequent natural disasters especially by flood control. However, heavy
rains and sea level rise due to the recent climate change have generated new disasters such as
river bank / costal erosions and landslides, in addition to floods.

In the above situation, the Government of Vietnam formulated the “National Strategy for
Disaster Prevention, Response and Mitigation to 2020” in 2007 and has strengthened the
organizational structure on disaster risk reduction (DRR) led by the Central Committee for
Flood and Storm Control (CCFSC). In 2013, the “Law on Natural Disaster Prevention and
Control” was enforced. By 2017 the Vietnam Disaster Management Authority (VNDMA) was
established based on the Law. The organizational structure in DRR was strengthened in
Vietnam with the establishment of the VNDMA.

In parallel with such efforts by the Government of Vietnam, Japan International Cooperation
Agency (JICA) implemented the Project for Building Disaster Resilient Societies in Central
Region in 2009-2012 (Phase 1) in order to strengthen capacity for DRR in central and provincial
governments. To disseminate the good practices experienced in Phase 1, Phase 2 project was
also implemented in 2013-2016. Moreover, JICA has directly and indirectly supported the
Government of Vietnam to strengthen the capacity of DRR through several projects of Grant
Aid, Science and Technology Research Partnership and Basic Studies.

1.2. Purpose of the Survey

The Data Collection Survey on Strategy Development of Disaster Risk Reduction and
Management in Vietnam (hereinafter referred to as “the Survey”) aims to confirm the current
situation, issues and policies on the DRR sector in Vietnam in consideration of the Sendai
Framework for Disaster Risk Reduction 2015-2030 (Sendai Framework 2015-2030). The
Survey also proposes necessary priority actions by the Government of Vietnam.

1.3. Relevant Agencies

The survey team shall conduct interviews and studies through close communication with the
following agencies:
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Ministry of Agriculture and
Rural Development (MARD)

Ministry of Natural Resources
and Environment (MONRE)

Provincial Governments

Members of Central Steering
Committee for Natural Disaster
Prevention and Control

Other related organizations

Vietnam Disaster Management Authority (VNDMA)
Directorate of Water Recourses (DWR)
Vietnam Academy for Water Resources (VAWR)

Vietnam Meteorology and Hydrology Administration
(VNMHA)

National Center for Hydro-Meteorological Forecasting
(NCHMF)

Department of Agriculture and Rural Development
(DARD)

Department. of Natural Resources and Environment
(DONRE)

Ministry of Transportation (MOT), Ministry of Planning
and Investment (MPI), Ministry of Science and Technology
(MOST), Ministry of Education and Training (MOET),
Ministry of Construction (MOC), Ministry of Finance
(MOF), Ministry of Health (MOH), Ministry of Industry
and Trade (MOIT), Ministry of Information and
Communication (MOIC) and others

Provincial Hydro-Meteorological Service (PHMS)
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1.4. Implementation Schedule and Scope of the Report

The Survey will be implemented by the personnel and the schedule shown in Figure 1.1.

Discipline Name 2017 2018
P 12 T 2 3 7 5 6 7 8 [ 9
Team Leader/ Comprehensive Disaster Management Yukishi TOMIDA - - -
Vice Team Leader/ Comprehensive Disaster Management/
Organizational Structure Toru KOIKE ‘ . . I
Disaster Management Planning (including Recovery and .
Rehabilitration Plan) Yasuhiko KATO - | |
Urban Disaster Risk Reduction/ Economic Analysis Akihiko NONAKA ‘ ||
Flood Control Planning Makoto KODAMA ‘ - .
River and Coast Erosion Management Minoru SAJI ‘ - .
Hydrology and Meteorology/ Sediment Disaster Prevention Hodaka IGO _ - . .
Coordinator/ Development of Human Resources Tomoyuki WADA - ‘
Disaster Risk/ Damage Amount Investigation Masae KUROKI ‘
TET
2017 2018
Work 12 1 2 4 5 6 7 8 9

M Preparatory Work in Japan

[1-1]Analysis of Existing Data and Information and Preparation O

of Inception Report

[1-2]Completion of Inception Report O
W 1st Phase

[2-1]Review and Analysis of Disaster Risk in Vietnam [ ]

[2-2]Review of Present Status of DRR Sector | ]

[2-3]Review of Efforts and International Trend in DRR Sector

[2-4]Review and Analysis of Issues and Necessary Measures

in DRR Sector

[2-5]Preparation of Interim Report —
M 2nd Phase

[3-1])Consultation of Interim Report [ ]

[3-2)Discussion of Strategy of Future Assistance of Projects [ ]

[3-3)Preparation of Draft Final Report ]
W 3rd Phase

[4-1)Consultation of Draft Final Report

[4-2]Creation of Newsletter Leaflet and Promotional Video [ | [

[4-3]Completion of Final Report ]

R rt A A A A
ePortsl T ioR TR DF/R FIR

Figure 1.1 Implementation schedule and personnel

Source: JICA survey team
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2. Analysis on Natural Disaster Risks in Vietham
2.1. Topography, Climate and Administrative Boundary in Vietnam
21.1. Topography

The shape of Vietnam territory is elongated in the north-south direction (ca. 1,650km from
the north-end to the south-end). Elevation in the territory ranges from Om in the coastal area to
500m-1,000m in the central highland and 1,000m-2,000m in the northern mountainous region
(Figure 2.1:left). Origins of rivers in Vietnam are generally located in the northern and
western mountainous regions. The rivers flow into the East Sea, internationally known as
South China Sea (Figure 2.1: right). The Red River located in the northern region and the
Mekong River located in the southern region are international rivers. There are 10
international rivers in Vietnam. Basin areas of these international rivers are larger than those for
domestic rivers in the central region. The large cities such as Hanoi, Ho Chi Minh and Da
Nang are situated in the plain or coastal areas downstream of the rivers. Approximately 40%
of the total population lives in lands less than 5 m above sea level in Vietnam.'

Figure 2.1  Topography (left) and basin boundary (right)
Source: Prepared by JICA Survey Team based on USGS, DIVA-GIS

2.1.2. Climate

With regards to climate class, most area of Vietnam is tropical. Nevertheless, since the
northern area, including the mountainous region, is in temperate climate zone, there is a
temperature difference. The mean annual rainfall in the south-central and central highland
regions is highest (more than 3,000mm/year) in the country. On the other hand, the mean

1 The Impact of Sea Level Rise on Developing Countries: A Comparative Analysis, (2007) Dasgupta et al., World Bank
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annual precipitation in parts of the northern and southern region is 1,000-1,500mm/year (Figure
2.2). The variation of mean annual rainfall is large in the central to southern region and small
in the northern region (Figure 2.3). The rainy season in Vietnam is from May to October; the
dry season is from November to April. In Hanoi, the monthly mean precipitation is less than
30mm/month in some regions in the dry season, but it is more than 250mm/month in the rainy
season (Figure 2.4). Variation in precipitation is large in the south-central region and small in
the northern region.

Figure 2.5 shows the best track data of tropical storms hitting the shore of Vietnam in the
past 30 years. It shows that the tropical storms made landfall countrywide. Especially, the
best tracks of the tropical storms are concentrated in the northern and central regions but less in
the southern region.

Vietham Historical Average Rainfall

Jan - Dec, 1981 - 2010 Rainfall (mm)
N

o 10 200 400 Kilomsters [ <100 [ 20002200
A [ vonn-z00 [ 2200 - 2400

Map Produced by: USGS/EROS l:l 4,200 - 1,400 - 2400 - 2,600

Data Saurce: Climate Hazards Group InfraRed l:l J— - 2600 2 500

Precipitation with Station (CHIRPS-2.0) (USGS/UCSE)
1e00- 1200 [ - 200

- st : : :

ZUSGS 2USAID Fgrews ner ] o0 2000 [ e

Figure 2.2 Mean annual precipitation in Vietham
Source: USGS/US-AID https://earlywarning.usgs.gov/fews/product/435
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Vietnam Rainfall Coefficient of Variation (CV)

Std. Dev. / Average, Jan - Dec, 1981 - 2010 CV (%)
0 100 200 400 Kiometers ), ez w2
A L ==
Map Produced by: USGS/EROS [ dse [ Jat-
Data Source: Climate Hazards Group InfraRed . .
Precipitation with Station (CHIRPS-2.0) (USGS/UCSB) e [ =
9-10 >50
- s, [ .
ZUSGS 21 USAID Farmvs ner ] - s [ watr

Figure 2.3 Mean annual precipitation and variation
Source: USGS/US-AID https://earlywarning.usgs.gov/fews/product/435

Figure 2.4 Mean rainfall in Hanoi Figure 2.5 Best track of tropical
Source: USGS/US-AID https://earlywarning.usgs.gov/fews/product/435 storms in past 30 years
Source: Prepared by JICA Survey Team
based on best track data of JMA




Final Report
Data Collection Survey on Strategy Development of Disaster Risk Reduction and Management
In the Socialist Republic of Vietnam

2.1.3. Administrative Boundary

There are 58 provinces and five centrally
governed cities in Vietnam. In this survey, the
provinces and municipalities are divided into the
following six major regions and eight sub-regions.

1) Northern region (North-West / North-East)

2) Red River Delta region

3) Central region (North-Central / South-Central)
4) Central Highland region

5) South-East region (Dong Nai river basin)

6) Mekong River Delta region

The Central region and the Central Highland
region do not overlap. The regions are divided into
more detailed regions as necessary in this report.
Figure 2.6 demonstrates the division described above.
Table 2.1 indicates the provinces according to the
defined regions.

Figure 2.6 Regional map in Vietnam
Source: Wikipedia

Table 2.1 List of provinces and municipalities in each region

Region Sub-region Province or municipality
North-West(NW:6) Hoa Binh, Son La, Dien Bien, Lai Chau, Lao Cai, Yen Bai
North : .
North-East(NE:9) Phu Tho, Ha Giang, Tuyen. Quang, Cao Bang, Bac Kan, Thai
Nguyen, Lang Son, Bac Giang, Quang Ninh

Vinh Phuc, Ha Noi, Bac Ninh, Ha Nam, Hung Yen, Hai Duong, Hai

Red River Delta(RDD:10) Phong, Thai Binh, Nam Dinh, Ninh Binh

Thanh Hoa, Nghe An, Ha Tinh, Quang Binh, Quang Tri, Thua

North-Central(CNC:6) Thien Hue

Central
) Da Nang, Quang Nam, Quang Ngai, Binh Dinh, Phu Yen, Khanh
South-Central(CSC:8) | 154, Ninh Thuan, Binh Thuan

Central Highland(CH:5) Kon Tum, Gia Lai, Dak Lak, Dak Nong, Lam Dong
South-East(SE:6) Ho Chi Minh, Ba Ria-Vung Tau, Binh Duong, Binh Phuoc, Dong
(Dong Nai river basin) Nai, Tay Ninh

An Giang, Bac Lieu, Ben Tre, Ca Mau, Can Tho, Dong Thap, Hau
Mekong Delta(MD:13) Giang, Kien Giang, Long An, Soc Trang, Tien Giang, Tra Vinh,

Vinh Long

Source: Prepared by JICA Survey Team based on annual statistic data of MARD
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2.2. Major Disaster Types and Mechanism of Natural Disasters

2.21. Types and Definition of Natural Disasters in Viethnam

Various types of natural disasters such as floods and storms occur in Vietnam. Table 2.2
shows 19 types of disasters defined by the Law on Natural Disaster Prevention and Control
(NDPC), 2013. The definition of each disaster type is regulated in the Prime-minister
Decision No0.46/2014/QD-TTG.

Table 2.2 Types of natural disasters in Vietnam (Law on NDPC)

Disasters defined

. Regulation of Prime-minister Words in this Meaning of the words in this
by Article 3 of Law Decision46 survey survey
on NDPC
(1) Flood (1) Ground is flooded due to 1) Flood / Inundation of river water /
(2) Inundation heavy rain, flood, high tide inundation inside levee
(3) Water rise and seawater surge
(3) Seawater rises higher than 2) Surge and Surge and high wave by
the normal tide due to storm | high wave storms and tropical

depression

(4) Heavy rain

(4) Rainfall over 50mm/24h

3) Heavy rain

Heavy rain inhibiting human
activities

(5) Storm (5),(6) Storm levels are defined 4) Storm Storms and tropical
(6) Tropical low by wind-force depressions
pressure (7) Strong vortex formed and Heavy rain and wind
(7) Whirlwind abated in a short time in a damaging properties and
few tens of km? human lives (including gust
and tornado)
(8) Lightning (8) Discharge phenomenon 5) Lightning Lightning to buildings and

between cloud and ground

peoples

(9) Flash Flood

(9) Flood suddenly occurring on

6) Flash flood

Sudden swelling and

small basins of river or (part of overflow of rivers in
streams in the mountainous sediment mountainous area caused
area with accelerated flow disaster) by heavy rainfall

often accompanied with
debris.

Debris flow and flash flood

(10) Landslide

(10) Land failure, slides or

7) Landslide /

Landslide / slope failure

(11) Land collapses due to rain, flood or slope failure | caused by rainfall
subsidence due flow (part of
to floods or (11) Land slips lower than that of sediment
water currents surrounding area due to rain, disaster)
flood or flow. 8) Coastal / Coastal / river bank erosion
river bank
erosion
(12) Seawater (12) Salty water with the saline 9) Seawater Seawater intrusion to inland
intrusion concentration equal to 4 % intrusion caused by drought, surge

intrudes into the interior field
upon occurrence of high tide,
sea level rise or depletion of
freshwater resources

and others

(13) Drought

(13) Serious water shortage
which occurs for a long time
due to lack of rain and
depletion of water resources

10) Drought

Water shortage caused by
less rainfall
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Disasters defined

. Regulation of Prime-minister Words in this Meaning of the words in this
by Article 3 of Law Decision46 survey survey
on NDPC
(14) Extreme hot (14) Highest air temperature 11) Extreme Extreme hot weather
weather during the day exceeds 35°C | hot weather damaging properties and

and air humidity is below
65%.

human lives

(15) Damaging cold

(15) Average daytime air

12) Damaging

Extreme cold weather

(16 ) Hail temperature is below 13°C cold, hail, damaging properties and

(17) Hoarfrost (16) Hail hoarfrost human lives, hail, hoarfrost
(17) Hoarfrost

(18) Earthquake (18) Earthquake 13)Earthquake | Earthquake

(19) Tsunami (19) Tsunami 14) Tsunami Tsunami

Other types of Volcanic eruption, meteorite - Other disasters

natural disaster.

collision and others

Note: two disaster types, snow and forest fire, have recently been added to the above 19 disaster types.
Now, MARD utilizes 21 disaster classifications.
Source: Prepared by JICA survey team based on the Prime-minister Decision No0.46/2014/QD-TTg

In the disaster classification, since triggers of disasters, e.g. heavy rain and storm, and related
phenomena, e.g. flood and landslide, are treated as equivalent, it is necessary to pay attention
when complex disaster records are analyzed (e.g. heavy rain and flood occurs sequentially).
Additionally, when doing disaster risk analysis and disaster evaluation, careful attention is
required because borderlines of some disasters (e.g. flood and flash flood) are not completely
clear. Major points of attention are shown below.

Rainfall and strong wind

=  The “flood”, “inundation” and “surge” described in the Law on NDPC are generally
caused by “storms”, “tropical low pressure” and “heavy rain”. When these disasters
occur, disaster damage reports are submitted from provinces to VNDMA. In some
cases, however, there is a possibility that disaster classification may be inconsistent
during reporting and tallying. In fact, according to VNDMA, it is difficult to extract
disaster damages of surges caused by low pressure from disaster damage records of
storms which occur simultaneously, because the disaster damage records are basically
prepared for each disaster event. A storm disaster record contains damages of flood,
landslide and strong wind caused by a storm. Therefore, the accuracy of disaster
damage records is ensured for a relatively large category of disaster event.

= A reason of the difficulty in terms of classification is considered to be due to
incorporating most of the terms from the previous reports by the provinces in the process
of the Law formulation.

=  According to the provinces, which prepare primary disaster damage records, “Storm”
usually signifies damage of strong winds (e.g. rollover of fishing boats, damage on
fishery facilities, house damages and high waves). Those damages are separated from
the damages caused by the “flood”. Thus, in the occasion of organization and analysis
of disaster records, it is required to ensure if floods and storms are classified correctly or
if their classification is mixed.

-10 -
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Sediment disasters (landslide, slope failure and flash flood)

“Landslide”, “Slope failure” and “Flash flood” are categorized as parts of sediment
disasters in Japan. Those disasters are classified as “Landslide and land subsidence due
to floods or water currents” and “Flash flood” by the Law on NDPC in Vietnam.
However, disaster damage of the “Landslide” and “Flash flood” caused by storms are
usually recorded as parts of the storm disaster damage records in Vietnam. According
to VNDMA, it is difficult to extract disaster damages of landslides and flash floods from
disaster damage records of storms which cause landslides and flash floods. Therefore,
it is necessary to pay attention to disaster record analysis not to underestimate sediment
disaster damage.

According to the provinces, “Flood” and “Flash flood” are subjectively judged by local
staffs considering speed of flood flow and water level rising and duration of the event.
The “Flash flood” generally includes rapid water level rising and debris flows. Thus,
“Flash flood” in this report also means both rapid water level rising in mountainous river
basins and debris flows.

It seems that “Landslide and land subsidence due to floods or water currents” in the Law
on NDPC includes river/coastal bank erosions (refer to the next section).

River/coastal bank erosions

It seems that the problem on the river/coastal bank erosions is recognized and has
become important in recent years. The problem is triggered by balance changing of
sand supply and erosion in the basins, due to dam construction and broad sand mining
under the condition of accelerated economic activities. Thus, the river/coastal bank
erosion is not clearly defined by the Law on NDPC.

According to the hearing in some provinces, the river/coastal bank erosions and collapse
after floods and storms are included in the “Landslide and land subsidence due to floods
or water currents”. The damages of river bank erosions (e.g. eroded river bank length)
are recorded by the provinces and VNDMA. However, the damage record of river bank
erosions is included in the record of storms/floods or independently recorded as events of
river bank erosion depending on the causes of the bank erosion.

The damage of the coastal erosions is also included in the record of storms/floods or
independently recorded depending on the causes of the bank erosion.

Disaster damage database

In this survey, disaster records/reports prepared by the Government of Vietnam,
international organizations and donors and international disaster databases (DesInventar
and EM-DAT) are utilized to analyze disaster damages and risks in Vietnam. However,
the classification of natural disasters in the database/report does not completely conform
to the classification on the Law on NDPC. Furthermore, there are some unclear points
for the classification of natural disasters as mentioned above.

In some cases, the amount of disaster damage reported by MARD and other international
organizations does not match the data on open databases (Deslnventar and EM-DAT).
The gaps between those data are mostly ca. 10-20% of the total damage amount, but
there are large gaps in some cases. Especially, the gaps of disaster economic losses
between the databases tend to be large. The disaster damage of each event reported by

-11 -
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MARD and other international organizations are mainly utilized in this report because
data accuracy of these individual reports are deemed to be higher. The open databases
are utilized to show long-term trends of natural disasters and to compare regional
disaster characteristics only.

2.2.2. Mechanisms of Major Natural Disasters

The natural disaster types, scales and risks vary depending on the elongated shape of national
territory from the north to the south, the difference of elevation between the mountainous
regions and river delta regions and distributions of developed cities and industrial areas.
Mechanisms of the major natural disasters in Vietnam are described in the following sections.

(1) Storms, Floods and Surges

The number of approaches of storms and tropical depressions in the South-Central and
North-Central regions is highest (Figure 2.7); the storms cause floods. Moreover, the number
of approaches of storms and tropical depressions in the North-East and Red river delta regions is
also high. The number of storms tends to decrease in the internal North-west and Central
highland regions because the storms are weakened as they approach the regions. The number
of storms in the South-East and Mekong delta regions is 1/4 to 1/3 lower than those in the
other regions. However, the large river basin and flat plain near Ho Chi Minh City and Mekong
delta are the causes of wide-scale floods.

Approximately 10% of the total population live in the flat coastal plain less than 1m above
sea level that is easily affected by the storms, tropical depressions, surges and high waves.
Thus, the disaster risk due to  sea level rise caused by climate change is high.

Figure 2.7 Number of approaches of storms and tropical depressions (1988-2017)
Source: Prepared by JICA survey team based best track date of JMA
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(2) Drought and Saltwater Intrusion

The rainfall amount in North-central Vietnam is high in winter due to the wet monsoon. On
the other hand, seasonal wind from the southwest, called Lao Wind, traverse the mountain range
causing a Fachn phenomenon in the summer. As a result, the North-Central region becomes
dry and hot. The total rainfall amount in the South-Central region is higher than other regions;
however, variation in the annual rainfall is also considerable. For this reason, drought tends to
occur in the South-Central region due to extreme lack of rainfall in the dry season (Figure 2.8).

Furthermore, high water demand exceeding potential capacity of water use due to
development of large-scale agriculture is one of the causes of drought in the Central Highland
. 2
region.

Droughts widely occur in Vietnam. In addition, a decrease of fresh water flow due to
droughts has triggered seawater intrusion into inland areas. The severe droughts and rainfalls
tend to occur due to strong solar radiation compared with Japan. Furthermore, an increase of
extreme weather caused by climate change is reported.

Vietnam Years Below 70% of Average Rainfall

Jan - Dec, 2001 - 2014 # of Years
N

0 100 200 400 Kilometers A l:l l:l

0 7-
Map Produced by: USGS/EROS 1-2 9-10
Data Source: Climate Hazards Group InfraRed - -
Precipitation with Station (CHIRPS-2_0) (USGS/UCSB) |:| 3-4 - >10
-
ZUSGS 2 usAID Fms v [ s-o I verer

Figure 2.8 Number of years that have annual rainfall below 70% of mean rainfall (2001-2014)
Source: USGS WEB https://earlywarning.usgs.gov/fews/product/435

2 Data Collection Survey on Water Resource Management in Central Highland Region of Vietnam (JICA)
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(3) Landslides and Flash Floods

Figure 2.9 shows distribution of steep slopes (more than 20% gradient) area ratio in the
provinces and municipalities. The high ratio provinces (red color: more than 15%) are located
in the Northern region because of steep terrains in the mountainous region. Also, the
surrounding provinces of the Northern region and the Central Coastal provinces have a
relatively high ratio (7-15%) of steep slope areas.

Moreover, potentials for landslides, slope failures and flash floods in the Northern and
South-Central regions are estimated to be high due to a high distribution of faults (=7 —! &
BIEN R o0 £H A, ), complicated geology, steep slopes and the large number of storms
in those regions. On the other hand, the Central Highlands region contains a low ratio of steep
slope because the highland geography is distinct although the altitude is relatively high in the
region.

Figure 2.9 Distribution of steep slope area (left) and locations of major landslide area (right)
Source: (left) http://virtual-saigon.net/Asset/Preview/vcMap_ID-1233_No-1.jpeg
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(4) River/coastal Bank Erosion and Other Disasters

River/coastal bank erosion is caused by high waves due to storms, floods, deforestation in
upstream areas, decrease of sediment supplies due to reservoir construction, sand mining in
mid/downstream area, and land subsidence.

On the other hand, volcanic disaster damage is not reported because Vietnam is not located
in a volcanic area. A few historic data of earthquake and tsunami damage are recorded in
Vietnam. Regarding earthquakes, there is a possibility of earthquakes in the northern Vietnam
because of the existence of the northwest—southeast lineament structure formed by the past fault
movement, which is the same direction as the flow of the Red river in the Northern region. As
for tsunami, ocean trenches with the possibility of tsunami occurrences are distributed in the
western and southern area from the Philippine archipelago. If a massive earthquake of M8 - 9
occurs at the Manila Trench, a tsunami will be expected to reach the coastal area of Vietnam;
nevertheless, historical record of tsunami events is also very few.

(5) Risk Level of Natural Disasters in Each Region

Table 2.3 shows the risk level of natural disasters in each region published by the
Government of Vietnam. The risk levels of storms and floods in the coastal area are relatively
high. The risk levels of drought in high altitude regions such as the North-West, Central
Highlands and South-Central regions are high. The risk levels of seawater intrusion,
inundation and landslide (which may include coastal erosion and land subsidence) in the
Mekong Delta region are high because of the low plain and large-scale rivers.

Table 2.3 Risk level of natural disasters in each region

North | North-E Central
Mount | ast(Red North- South- South- Highlan | Mekong Other
Disaster type ain river) Central Central East d Delta coastal

Storms +++ ++++ ++++ ++++ +++ ++ +++ ++++
Floods - ++++ ++++ +++ +++ +++ ++++ ++++
Flash floods +++ - +++ +++ +++ +++ + +++
Typhoons ++ ++ ++ ++ ++ + ++ ++
Drought +++ + ++ +++ +++ ++ + +++
Desertification - - + ++ ++ ++ + ++
Saline - + ++ ++ ++ + +++ ++
Intrusion
Inundation - +++ ++ ++ ++ - +++ +++
Landslides ++ ++ ++ ++ ++ + +++ ++
Storm surges - ++ ++ ++ ++ ++ +++ ++
Forest fires ++ + ++ +++ +++ - +++ +4++
Environmental
and industrial - ++ ++ ++ +++ +++ ++ +++
disasters

Note) ++++: extreme danger; +++: danger; ++: moderate danger; +: less danger; -: safety.
Source; UNDP,2015(original: UNISDR, 2004)
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2.2.3. Damage and Distribution of Major Natural Disasters

=7 —! BRITNBAOMD £/ A, indicates statistics of natural disaster records from
2007 to 2017. The number of disaster records’ regarding floods and storms is ca. 48% of the
total disaster records. The number of deaths and missing by floods and storms is also high
(77% of total death and missing). In this regard, however, a partial damage due to surges and
landslides accompanied by floods and storms are also included in the records of floods and
storms.

As looking into the number of dead and missing per disaster record, that due to landslides
and flash floods is larger than that due to floods and storms. It indicates that although the total
number of landslides and flash floods is relatively low, those disasters bring a devastating
impact locally. In addition, the number of human loss by lightning, hail and tornados is
enormous.

The largest economic damage is induced by floods and storms, which affects the country
widely. The second largest economic damage is brought by drought (6.4% of total economic
loss). The damage due to drought is brought by only one drought event in 2014-2016. Thus,
the economy of Vietnam must be highly affected once a drought occurs because the Vietnamese
economy is highly dependent on the agriculture sector.

3 Number of disaster records means number of report prepared by provinces for each disaster event
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Figure 2.11 Disaster records in Vietnam
Source: Prepared by JICA survey team based on annual statistical data of MARD

Figure 2.12 illustrates the distribution of dead and missing and the amount of economic
damage caused by floods and storms (including parts of surges, landslides and flash floods).
The damages are distributed countrywide centering around the coastal area. The damages
especially in the Central region are severe. It seems that a lot of the direct hit of the storms and
insufficient countermeasures in comparison with economic development in the Central region
generated the considerable damages. On the other hand, the flood and storm damages near
Hanoi with a high concentration of the population are relatively low compared with the large

-18 -



Final Report
Data Collection Survey on Strategy Development of Disaster Risk Reduction and Management
in the Socialist Republic of Vietnam

economy level in the area. It indicates that countermeasures reduce the property damages from
the floods. Nonetheless, there is a large flood disaster record in 2008 in Hanoi and the Red
river delta region. Thus, it is suggested that massive damages must be generated once a flood
breaks out near the capital.

Droughts are recorded in the whole country but the year of disaster occurrence varies from
region to region. The severe drought in 2015 mainly affects the South-Central to Mekong
Delta regions. Number of the dead and missing by landslides and flash floods are high mainly in
the northern mountainous region.

Details of each disaster type are described in the next section.

Floods and storms Droughts Landslides and flash
(including parts of surges, landslides and flash floods) Source: Prepared by floods
Source: Prepared by JICA survey team JICA survey team based (including parts of floods
’ on EM-DAT, UNDP

and storms)

Source: Prepared by JICA
survey team based on annual
statistical data (2007-2017) of

MARD

based on annual statistical data (2007-2017) of MARD reports

Figure 2.12 Dead and missing and economic damage by floods and storms, provinces affected
by droughts and dead and missing by landslides and flash floods
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2.3. Information on Major Disasters
2.31. Floods

(1) Rivers in Viethnam

Nine major rivers which have more than 10,000 km? in the river basins flow in Vietnam (i.e.
Bang Giang - Ky Cung river, Thai Binh river, Hong river, Ma river, Ca river, Thu Bon river, Ba
river, Dong Nai river, Mekong river). Six of these rivers, e.g. Bang Giang - Ky Cung river,
Hong river, Ma river, Ca river, Dong Nai river, Mekong river, are international rivers and their
river basins cover neighboring countries®. The nine major rivers and their river basin areas are
listed in Table 2.4 and shown in Figure 2.13.

Table 2.4 River Basin Area of 9 Major Rivers

. River basin area (km?)
Out of Vietnam In Vietham Total
Bang Giang - Ky Cung River 1,980 11,280 13,260
Thai Binh River - 15,180 15,180
Hong River 82,300 72,700 155,000
Ma River 10,800 17,600 28,400
Ca River 9,470 17,730 27,200
Thu Bon River - 10,350 10,350
Ba River - 13,900 13,900
Dong Nai River 6,700 37,400 44,100
Mekong River 726,180 68,820 795,000

Source: Environment Report of Vietham, 2006 MONRE

Figure 2.13 Location of the nine major river basins
Source: Prepared by JICA survey team

Fifty-nine percent of the total land area and 71 % of the population are located in the areas

4 National Strategy for Natural Disaster Prevention, Response and Mitigation to 2020
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with a high risk of meteorological disasters such as windstorms and flood disasters’. These
areas suffer from recurrent typhoons and floods. Floods that caused massive damage in the
past are described below.

(2) November 1999 Flood

Torrential rainfall occurred in central Vietnam on November 1 - 3, 1999 that brought
inundation damage to Quang Binh, Quang Tri, Thua Thien Hue, Da Nang, Quang Nam, Quang
Ngai and Binh Dinh provinces. 2,500 mm is recorded as the rainfall amount in Thua Thien
Hue province during this period. This amount surpassed the annual average rainfall in Vietnam.
Observed water levels in many hydrological stations reached water level I1I°, and flood water
overflowed into inland areas and damaged infrastructures.” Damage caused by the flood is
summarized below.

+  Deaths 491 persons
Injured 166 persons
Missing 76 persons

+ Inundated paddy fields 66,038 ha
Damaged bridges 1,470 bridges
Damaged boats 1,162 boats

(3) November 2008 Flood

The flood caused by the torrential rainfall hit 16 provinces and Hanoi City in November
2008. Dead and missing reached 84 people and the economic loss was placed at VND 6.316
trillion (US$ 52.94 million). About 100 schools were inundated in Hanoi city. Inundation
damages were especially severe in Chuong My, Thach That, Thach Oai, Hoai Duc and Dan
Phuong districts of Ha Tay province. The inundated area in the Red river delta caused by the
flood is illustrated in Figure 2.14.

5 Fiscal Impact of Natural Disasters in Viet Nam; GFDRR; 2011
6 Three warning water levels are defined at major stations. Level III is the highest warning level.
7 VIETNAM: FLOODS Appeal no: 32/99, 1999.11.25, IFRC
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Figure 2.14 Inundated Area of Red River Delta (November 12, 2008)
Source: UNOSAT: https://reliefweb.int/sites/reliefweb.int/files/resources/

(4) October - December 2016 Flood

From mid-October to late December, torrential rainfalls and floods due to a tropical
depression and northeast monsoon occurred successively and affected Central Vietnam, e.g.
North Central, South Central Coast and Central Highland regions. Especially, Binh Dinh,
Quang Ngai, Nghe An, Phu Yen, Quang Binh and Ha Tinh provinces were worst affected by the
series of the floods. The Government of Vietnam declared a state of emergency on October 15,
2016.

The Central Committee for Natural Disaster Prevention and Control (CCNDPC) and United
Nations (UN) jointly surveyed the damage of 18 provinces and announced the results in
December 2016. The damage is summarized as follows: Infrastructures including flood
control measures such as dikes were widely devastated.®

Human damage: Deaths/missing 134, injured 151

House: Inundated houses 233,271 (Water depth over 1 m for 163,682 houses among
them.) Destroyed houses 4,093

Agriculture: Paddy 18,371 ha, perennial crops 23,294 ha, vegetables 44,437 ha
Livestock: Cattle 18,371, poultry 1,218,449

8 ANNOUNCEMENT OF FLOODING SITUATION IN CENTRAL PROVINCESOF VIET NAM ORGANIZED BY THE MINISTRY OF
FOREIGN AFFAIRS OF VIET NAM, Central Committee for Flood and Storm Control
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Infrastructure: Roads 1,782 km, bridges/culverts 585, dike 60 km
Economic loss: VND 10,520 billion (US$ 460 million)

The total rainfall in the period reached 2,000 mm, e.g. 2,611 mm in Quang Nam province,
2,729 mm in Quang Ngai province and 2,417 mm in Binh Dinh province. The amount of
rainfall was equivalent to the probable rainfall of 10 to 50 years.” In response to the ceaseless
heavy rain and flood damage for 2.5 months, World Bank decided to launch the Emergency
Natural Disaster Reconstruction Project.

Figure 2.15 Inundation Map of North Central Region (October 14-19, 2016)

Source: Global Flood Partnership Web site
(https://floodobservatory.colorado.edu/Events/2016Vietnam4410/2016Vietnam4410.html)

(5) September 2017 Flood

Heavy rain continued from October 10 to 13 in 2017 in the Red River Delta region and
brought floods in Hanoi city and Ha Nam, Nam Dinh, Ning Binh and Thanh Hoa provinces.
The highest water level was recorded at Ben De station along Hoang Long river. Overtopping,
erosion, seepage, piping, blow off on the bank slope were recognized at Lach Truong dike, Cau
Chay dike, Hoat river dike and left dike of Hoang Long river. The total length of damaged
dikes was 82 km. Table 2.5 indicates the main damaged dikes and Photo 2.1 shows their
images'’.

9 Rapid Flood Damage and Needs Assessment; GFDRR; 2016
10 REPORT STATUS OF DIKE, CRITICAL SITES AFFECTED BY TYPHOON & FLOOD IN 2017, VDMA
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Table 2.5 Dikes Damaged by October 2017 Flood

Province

Location

Damage

Ninh Binh province

Hoang Long river:
K18+206 ~ +410

Flow water overtopped on the right bank.

Ninh Binh province

Hoang Long

Water level reached near dike top on the left
bank.

Thanh Hoa province

Ta Chu: K17+000 ~
K17+250

Bank slope on river side was cracked and
eroded.

Thanh Hoa province

Ta Chu dike: K2+800 ~
K2+905, K5+900 ~
K5+950, K17+250 ~
K17+337

Bank slope on river side was eroded.

Thanh Hoa province

Ta Chu: K27+330 ~
K27+342

Bank slope on river side was eroded.

Thanh Hoa province

Cau Chay: K25 ~
K26+800

Flow water overtopped on the right bank.

Ha Trung district,
Thanh Hoa province

Huu Hoat: K17+070 ~
K18+910

Flow water overtopped.

Thanh Hoa province

Lach Truong

Flow water overtopped.

Source: Prepared by JICA survey team based on “REPORT STATUS OF DIKE, CRITICAL SITES AFFECTED BY TYPHOON &

Water level reached the near dike top
Hoang Long River (Ninh Binh province)

Bank erosion and emergency measures (sheeting)
Ta Chu River (Thanh Hoa province)

Photo 2.1

FLOOD IN 2017, VNDMA”

Crack on dike slope
Ta Chu River (Thanh Hoa province)

Overtopping into land side and emergency
measures (piling sand bags)
Huu Hoat river (Thanh Hoa province)

Case of Dike Damaged by October 2017 Flood
Source: “REPORT STATUS OF DIKE, CRITICAL SITES AFFECTED BY TYPHOON & FLOOD IN 2017, VNDMA®
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2.3.2. Typhoon (Storms, High Tides)

(1) Typhoons in the past

Sixty-eight typhoons made landfall in the 21 years from 1997 to 2017 (Table 2.6). It means
3.3 typhoons per year on average. Among them, Typhoon Linda that struck the Mekong delta
caused historical damage in 1997. Typhoon Linda and the recent typhoons are listed below.

Table 2.6 Typhoons in the past 20 years

Year | No Name Affected area
2017 1 Typhoon No.2 (Talas) Thanh Hoa — Quang Binh
2 Typhoon No.4 (Sonca) Ha Tinh — Quang Tri
3 Typhoon No. 10 (Doksuri) Nghe An — Thua Thien Hue
4 Typhoon No.12 (Damrey) Khanh Hoa, Dak-lak, Lam Dong
5 Typhoon No.14 (Kirogi) Off-shore of Ninh Thuan — Ba Ria Vung Tau
2016 1 Typhoon No.1 (Mirinae) Thai Binh — Ninh Binh
2 Typhoon No.3 (Dianmu) Hai Phong — Thai Binh
3 Typhoon No.4 (Rai) Da Nang — Quang Ngai
4 Low tropical depression Quang Tri — Da nang
2015 1 Typhoon No.1 (Kujira) Nam Dinh, Thai Binh, Hai Phong, Quang Ninh
2 Typhoon No.3 Quang Nam — Quang Ngai
2014 1 Typhoon No.2 (Rammasun) | Cao Bang, Lang Son
2 Typhoon No.3 (Kalmaegi) Quang Ninh, Lao Cai, Yen Bai, Ha Giang
3 Typhoon No.4 (Sinlaku) Binh Dinh — Phu Yen
2013 1 Typhoon No.2 (Bebinka) Hai Phong — Thai Binh
2 Typhoon No.5 (Jebi) Quang Ninh
3 Typhoon No.6 (Mangkhut) | Thanh Hoa
4 Typhoon No.8 (Noname) Thua Thien Hue — Quang Nam
5 Typhoon Wutip Ha Tinh, Quang Binh, Quang Tri
6 Typoon No.11 (Nari) Da nang — Binh Dinh
7 Typhoon No.14 (Haiyan) Quang Ninh
8 Typhoon No.15 (Podul) Khanh Hoa — Ninh Thuan
2012 1 Typhoon No.4 Northern mountainous area
2 Typhoon No.5 (Kai-tak) Quang Ninh
3 Typhoon No.7 (Gaemi) Binh Dinh — Phu Yen, Gia Lai
4 Typhoon No. 8 (Sontinh) Quang Ninh — Hai Phong
5 Typhoon Pakhar Binh Thuan - Ca Mau
2011 1 Typhoon Nock-ten Thanh Hoa
2 Typhoon Nesat Quang Ninh — Hai Phong
3 Typhoon Haitang Quang Tri — Thua Thien Hue
2010 1 Typhoon Basyang Hai Phong, Thai Binh, Nam Dinh
2 Typhoon Mindulle Nghe An — Quang Binh
2009 1 Typhoon Soudelor Quang Ninh — Hai Phong
2 Typhoon Mujigae Thai Binh, Thanh Hoa
3 Typhoon Ketsana Quang Nam — Quang Ngai
4 Typhoon Parma Quang Ninh — Nam Dinh
5 Typhoon Mirinae Da nang
2008 1 Typhoon Kammuri Quang Ninh
2 Typhoon Mekkhala Ha Tinh — Quang Binh
3 Typhoon Noul Khanh Hoa — Ninh Thuan
2007 1 Typhoon Toraiji Quang Ninh
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Year | No Name Affected area
2 Typhoon Lekima Ha Tinh, Quang Binh
2006 1 Xangsane Da Nang, Quang Nam, Quang Ngai and Thua Thien
Hue
2 Durian Ba Ria Vung Tau, Ben Tre, Tien Giang, Vinh Long,
Bac Lieu, Ca Mau...
2005 1 Typhoon Damrey Quang Ninh - Thanh Hoa
2 Typhoon Vicente Nghe An — Quang Binh
2004 1 Typhoon Chanthu Quang Ngai
2 Typhoon Muifa Ca Mau, Bac Lieu, Kien Giang
2003 1 Typhoon Koni Quang Ninh — Thanh Hoa
2 Typhoon Krovanh Quang Ninh — Thanh Hoa
3 Typhoon Nepartak Quang Ninh — Thanh Hoa
4 Low tropical depression Nghe An — Quang Binh
2001 1 Typhoon Usagi Nghe An — Quang Binh
2 Typhoon Lingling Binh Dinh — Ninh Thuan
3 Typhoon Kajiki Quang Tri — Quang Ngai
2000 1 Typhoon Wukong Nghe An — Quang Binh
2 Typhoon Kaemi Quang Tri — Quang Ngai
1999 1 Typhoon Eve Quang Binh
2 Low tropical depression Binh Thuan — Ca Mau
3 Low tropical depression Binh Dinh — Ninh Thuan
1998 1 Typhoon Chip Ninh Thuan
2 Typhoon Dawn Khanh Hoa
3 Typhoon Elvis Binh Dinh — Phu Yen
4 Typhoon Faith Phu Yen — Khanh Hoa
1997 1 Typhoon Zita Quang Ninh — Thanh Hoa
2 Typhoon Fritz Quang Tri — Quang Ngai
3 Low tropical depression Quang Ngai — Binh Dinh
4 Typhoon Linda Binh Thuan — Ca Mau

(2) Typhoon Linda (November 1997)

Typhoon Linda which struck the Mekong delta on November 1 to 2, 1997 brought historical
The southernmost province, Can Tho, recorded 233 mm of rainfall and
suffered from inundation widely spreading into farmland. A huge number of fishermen died in
the sea because they hadn’t experienced such a devastating typhoon and couldn’t evacuate
adequately. A fishing village lost most of the adult men.

damage to the area.

Source: MONRE HP

flooding and inundation but also collapse of houses and felled trees caused by strong wind.

Death/missing: 3,111 people
Affected people: over 1 million people

Collapsed house: 77,000 houses
Shipwreck/capsized: 3,078 boats

Total economic loss: VND 7,180 billion

(3) Typhoon Doksuri (September 2017)

On September 15, 2017 Typhoon Doksuri landed in Central Vietnam and hit Ha Tinh and
It raised the sea level due to low-pressure and tidal waves generated
by strong wind (maximum wind speed: 135 km/hr) broke coastal dikes in many places.

Quang Binh provinces.
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Coastal dikes were broken along the coast extending from Hai Phong province to Thua Thien
Hue province, a length of 55 km in total.

Overtopping due to high tide Broken coastal dike and drainage sluice
(Hai Binh coastal dike in Nam Dinh province) (Ta Nghen dike in Ha Tinh province))
Collapsed revetment on coastal dike Emergency measures by sand bags to prevent
(Ha Tinh province) scouring at toe of slope

(Nam Dinh province)
Photo 2.2 Coastal Dike Damaged by High Tide

(4) Typhoon Damrey (November 2017)

Typhoon Damrey landed on Khanh Hoa province on November 4, 2017 and severely
damaged the central region. Damage in Khanh Hoa, Phu Yen, Binh Dinh, Quang Ngai, Thua
Thien Hue, Quang Nam and Da Nang provinces was relatively enormous''. A lot of power
poles fell due to the strong storm that caused prolonged blackout.

Human damage: Deaths 104, missing 19, evacuation 35,000

*  Houses: Inundated/partially destroyed 137,836 houses, fully destroyed 3,483 houses
Agriculture: 33,153 ha including 9,163 ha of paddy and 20,783 ha of vegetables
Infrastructure: Canals/dikes 128 km

""" Typhoon Damery & flooding in the Central and Highland regions of Viet Nam, Situation Update No.2 (as of 11 November 2017); UN Reliefweb
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Quang Nam province Binh Dinh province Phu Yen province

Figure 2.16 Inundation Map of Central Vietnam (Typhoon Damrey in November 2017)
Source: International Charter
(https://disasterscharter.org/web/guest/activations/-/article/cyclone-in-viet-nam-activation-557-)

2.3.3. Landslides and Flash Floods

(1) Landslides and Flash Floods in Vietham

The country of Vietnam is elongated with a length of 1,700 km from north to south. Three
quarters of the country consists of mountainous regions. The distribution of precipitation is
extremely high from 3,500mm to 4,500mm per year due to tropical monsoon climate facing the
East Sea. According to the statistics of the Ministry of Transport (MOT) in 2000, 3/4 of the
total extension of the national highway was constructed in the slope topography and that 30 %
of the total national highways pass through the mountainous area. In such a natural condition,
landslides, especially in the rainy season, affect social economy in the mountainous region.

As shown in "2.2.3 Damage and Distribution of Major Natural Disasters", the damage
caused by typhoons and floods accounted for a large proportion of the number of cases, dead,
sufferers, and the amount of economic damage in Vietnam. In addition, the damages caused
by landslides, slope failures, and flash floods have not been shown as prominent. As shown in
"2.2.1 Types and Definition of Natural Disasters in Vietnam", sediment-related disasters records
may be underestimated due to the uncategorized disaster classification among floods and flash
floods. For other reason, the damage records of typhoons are inclusive of damages caused by
sediment-related disasters and other disasters.”

Serious damages due to sediment-related disasters are reported every year. In recent years,
sediment-related disasters that occurred in several locations of the northern provinces in August
2017 and October 2017 are still remembered. These disasters affected the economy and resulted
to deaths and damages to houses, infrastructure facilities, and agriculture.

It is deemed that these actual situations may have been due to all or any of the following: a)
changes in rainfall patterns as influenced by climate change, b) changes in land use patterns
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(development of residential land and industrial parks) due to economic growth, and c) the
sediment discharge by deforestation.

(2) Disaster Areas

Landslides and flash floods occurred in October 2017 due to a tropical depression in several
provinces in the northern part of Vietnam. It caused record damage of losses of 42 dead and
multiple missing people and destroying more than 594 houses, damages to paddy field more
than 5,000 ha, and damages to many infrastructures. Table 2.7 shows the disaster history due to
landslides and flash floods with information of occurrence area and affected area. Disasters
due to landslide and flash flood are concentrated in several provinces of the mountainous areas
in the northern region, and damage to infrastructure such as national roads is also recorded in
the Central provinces.

Table 2.7 Major landslide disasters in the past in Vietnam
Place Date Type Dead / Damages
missing
Bac Kan Prov. 23.7.1986 Flash floods, | 7 dead Paddy field 120ha
Landslides Road 20km
Lai Chau Prov. 27.6.1990 Flash floods, | More than House 607
Landslides 100 dead Bridge 5
Collapse area 10km2
Lao Cai Prov. 6.1996 Landslides 7 dead House 2
Lai Chau Prov. 17.8.1996 Flash floods, | 56 dead Village relocation
Landslides
Lam Dong Prov. 10.10.2000 Flash floods, | — 37 landslides within 55 km
Landslides 500 meters of the National Highway
collapsed
Kon Tum Prov. From 2002 Landslides — Damages of billions of VND each
Every year year
Ha Giang Prov. 19.7.2004 Flash floods, | 48 dead House 33
Landslides Paddy field 627ha
Lao Cai Prov. 8.8.2008 Floods, 88 dead unknown
Flash floods,
Landslides
Lao Cai Prov. 8.2008 Flash floods | 32 dead unknown
Ha Giang Prov. 26.4.2010 Flash Floods | 5 dead House 6
3 missing 35 billion VND
Yen Bai Prov. 14.8.2010 Flash floods | 7 dead Houses and roads damaged
Lao Cai Prov. 31.8.2012 Flash Floods | 11 dead Farmland 10ha
9 missing Roads
Yen Bai Prov. 8.9.2012 Flash floods | 29 dead Unknown
Northern 7 19.8.2016 Floods, 9 dead House 874
Provinces. Landslides 2 missing
Son La Prov 3.8.2017 Flash floods 13 dead House 429
2 missing Bridge 14, Road 82km, Irrigation
5 injured facilities 31, Dike 2km, Farmland
658km”
Yen Bai., Son La, | 7.8.2017 Flash floods, | 27 dead House 231
Lai Chau Prov. Landslides 14 missing | Farmland 340ha
Dak Nong Prov. 10.2017 Landslides — House 50
Farmland unknown
Yen Bai, Son La 11.10.2017 Floods, 42 dead House 594
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Place Date Type Dead / Damages
missing
Prov. Flash 29 missing | Bridges, Roads, electric facilities,
Floods, 48 injured public facilities, Farmland 5016km?
Landslides

Source: Formulation of Detailed Plan for Development of Landslide Risk Assessment Technology
along Transport Arteries in Vietnam, JICA

Report on Managing Risk of Extreme Events, UNDP

Vietnam Floods and Landslides, Reliefweb

Added by this survey

(3) Damage situation

1) Damage to Life, Houses, Buildings

The damage data due to sediment-related disasters summarized by MARD show 870 deaths
and missing, 471 injured people, 10,402 completely destroyed houses, 116,501 damaged
buildings recorded between 2000 and 2017 (Table 2.8). It is not included in the statistical data
such as that from DesInventar and EM-DAT.

Table 2.8 shows the occurrences of sediment-related disasters from 2000 to 2017.
Compared with the number of disasters occurring from 2000 to 2010, the number has increased
from 2011 to 2017.

Table 2.8 Human damage and building damage caused by sediment-related disasters
(2000-2017)

Number of Dead / . Loss of Affected
Year . . Injured

disasters missing houses houses
2000 9 80 44 267 2,305
2001 14 45 15 33 6,228
2002 13 98 137 7,596 71,178
2003 4 16 3 15 69
2004 11 92 41 206 2,988
2005 17 99 25 664 9,057
2006 8 26 17 55 6,861
2007 17 38 6 92 198
2008 9 31 22 62 190
2009 6 19 5 349 1,061
2010 8 16 6 53 764
2011 38 23 8 102 692
2012 64 89 27 123 1,817
2013 23 57 37 89 1,399
2014 9 19 12 35 141
2015 8 20 18 202 4,530
2016 16 31 7 39 795
2017 14 71 41 420 6,228
Total 288 870 471 10,402 116,501

Source : Prepared by JICA survey team based on annual statistical data of MARD
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2) Damage to Infrastructure Including National Highways and Prefectural Roads

In mountainous areas of the northwestern and central area of Vietnam, since the topography
is steep and rock fractures due to crustal deformation is remarkable, sediment disasters are
frequently caused by heavy rain. Sediment-related disasters cause not only human loss and
damage of houses, but also serious damage to infrastructures such as blocking of traffic on the
national and local highway and washing away bridges. The damage to these infrastructures
has a devastating influence on the economy.

Photo 2.3 and Photo 2.4 show the situation of collapse of the road surface and slopes on major
prefectural roads and the loss of bridges due to flash floods.

Photo 2.3 Collapse along the prefectural road Photo 2.4 A bridge partially lost by flash
(Son La Province) flood (Son La Province)
Unstable slope continues. Recovery work in progress. Large-scale flash flood occurred in August 2017, the left
(Taken by the survey team, March 2018)  bank side pier was damaged, and it is currently
undergoing rehabilitation work.
(Taken by the survey team, March 2018)
In addition, there is a latent risk of the infrastructure being damaged in the future in area
where no disaster has occurred yet. Photo 2.5 shows that soil mass of landslides occurred on
the other side of the power generation reaches to the river. On the upstream, there is also a
ground form of landslide which is not moving at present. It has a potential risk to be unstable
with the future heavy rain. It is predicted that these soils will block the river channel and
create a natural dam and also damage the infrastructure.

Photo 2.5 Status of the unstable slope close Photo 2.6 The situation of the unstable slope

to the power generation facility (Lao Cai in contact with newly constructed roads and
Province) bridges (Yen Bai Province)
The landslide visible on the left side reaches the river. The  Collapse has occurred at the end of the slope in contact
slope on the right side shows landslide topography. with the road.
(Taken by the survey team, March 2018) (Taken by the survey team, March 2018)
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(4) Flash Flood that Occurred in 2017

In August and October 2017, a torrential rain caused by tropical cyclones caused flash floods
in many areas of the northern provinces. As shown in Photo 2.7 and Photo 2.8, the flash floods
were caused by concentrated torrential rains seriously affecting the downstream area. The
flood was caused by the temporarily accumulated sediments due to landslides and slope failures
that occurred in the upstream. Damage to infrastructures such as roads and irrigation facilities
has occurred in several places in the province by the relatively small-scale landslides, surface
collapse of slopes and flash floods.

Photo 2.7 Flash flood reached the Mu Cang Photo 2.8 Damage situation at Nam Pam

Chai City (Yen Bai Province) commune (Son La Province)
Sediments including boulders of 3 m diameter hit Several slope failures are found in the upstream
the elementary school. part. Flash floods deposited soil and rocks in the

(Taken by the survey team, March 2018) valley with a width of 30m to 100m.

(Taken by the survey team, March 2018)

(5) Economic Loss due to Sediment-Related Disasters

1) Annual Damage Cost due to Natural Disasters

Figure 2.17 shows the trend of the annual damage cost of natural disasters and the ratio of the
disaster types. An increasing trend has been recognized in recent years. The greatest economic
loss in recent years (VND 60 trillion (US$ 2,580 million)) occurred in Vietnam in 2017
according to Viet Nam News in January 2018. Among the total damages in 2017, the amount
of sediment-related disaster damage accounted for 18.3% of the total.

The proportion of the damage amount caused by Typhoon “Dolsuri” and Typhoon “Damrey”
in 2017 was 70.3%. There is a possibility that damage amounts due to landslides and flash
floods are included in damage amount by the typhoons. Therefore, it is estimated that damage
amounts due to landslides and flash floods are recorded in the damage amount of 18.3% or
more.
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Figure 2.17 Changes in annual damage amount of natural disasters and percentage of disaster
type in 2017 (Unit : trillion VND)
Source: Viet Nam News / MONRE, January 2018

2) Economic Loss due to Landslides and Flash Floods in Son La Province

Figure 2.18 shows the economic loss due to sediment-related disasters estimated from the
disaster records (2009 - 2017) of the Son La Province in the North region. The disaster record
of Son La province is classified into landslides, flash floods, and lightning. However, damage
caused by lightning indicates a few deaths or missing persons, which does not significantly
affect the damage cost. Because the damage due to lightning is insignificant, the disaster
records maybe considered as disaster record of landslides and flash floods.

From 2009 to 2016, the dead and missing persons have was than 30 people on the average.
The average damage amount is about VND 250 billion (US$ 10.75 million). However, due to
flash floods that occurred in several provinces of the northern area in 2017, the total amount of
damages is VND 2,628 billion (US$ 113.04 million) in the province.

Anual Disaster Record of Son La Province (2009-2017)
Total Damage Amount (million VND) +— Death and Missing
3,000,000 300
2 2,500,000 — 250 ®
> 4
£ 2,000,000 —+ 200 E
3 S
£ 1,500,000 — 150 £
] 3
£ °
o 1,000,000 — 100 %
?g =
& 500,000 —+ 50 2
* L 2 *
0 * * - L 2 - - O
2009 2010 2011 2012 2013 2014 2015 2016 2017

Figure 2.18 Economic loss caused by landslides and flash floods in Son La province
Source : Report of disaster record by Son La province
Table 2.9 shows the details of the damage and damage cost caused by landslides and flash
floods in August and October 2017 from the report by standing office of CCNDPC / SR in Son
La province. The disaster in August 2017 occurred in the Muong La district while the disaster
in October 2017 occurred in several districts causing great damage to the infrastructure as well
as damage to houses and agriculture.
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Table 2.9 Damage records due to flash floods that occurred in 2017 in Son La Province

Damage

2/8/2017~3/8/2017
Muong La district

10/10/2017~12/10/2017
Phu Yen, Muong La, Van Ho, Bac Yen, Moc
Chau District

Dead, missing

Dead 13, Missing 2,

Dead 6, Missing 2,

Erosion and deposit on the
road surface : 82km,
50,570m*

Suspension bridge
washout : 13

Irrigation facilities : 31 point
Riverbank damage : 2km

persons, injured Injured 15 Injured 8

persons

Houses Loss 279, Damaged 150 Loss 76, Damaged 350
Relocation 140 Relocation 307

Infrastructure Bridge washout : 1 Bridge and culvert washout : 29

Road damage : National Road 1,195,Provincial
road 592

Erosion on the road : 18

Power plant : 2 (isolated)

Electric poles : 99

Water gate damage : 61

School and health center damage : 35

Public buildings and houses : Commune
office1,Commune houses 8

Agriculture and
Fisheries

Crop fields : 658.01ha
Livestock : Cows 314, Pigs
1,477, Goat 700 Poultry
16,397

Fish ponds : 58.6ha

Crop fields : 1,343ha
Livestock : Cow 498, Poultry 5,128
Fish ponds : 58.86ha

Total amount

VND 705 billion
(US$ 30.3 million)

VND 1,066 billion
(US$ 45.8 million)

Report of disaster record by Son La province

3) Damage to Road Infrastructure Facilities due to Landslides and Flash Floods

Table 2.10 shows the damage situation and damageed number of national roads and
provincial roads due to landslide and flash floods in Lao Cai province in 2017. The total
damage amount is about VND 66.303 billion (US$ 2.85 million), which was huge amount as the
damage of the road sector in one province. In 2017, damage caused by landslides and flash
floods occurred in several provinces in the northern region. The damage amount of Son La
Province can be utilized to estimate the total damage amount of road infrastructure damage in
all the northern provinces.

Table 2.10 Road damage caused by landslides and flash floods that occurred in 2017
in Lao Cai province

Category Damage Damage Amount
National Collapse of upper slope : 300, 75,000m* VND 20.526 billion
Road Collapse of lower slope : 62, 1,200m* (US$ 0.88 million)
Erosion and damage on road surface : 52, 8,500m®
Soil deposit on road surface : 49, 2,000m®
Damage to drainage : 15, 280m
Damage to culvert : 8, 34m
Damage to guardrail : 1, 30m
Provincial Collapse of upper slope : 764, 101 ,000m* VND 45.777 billion
Road Collapse of lower slope : 129, 2,300m* (US$ 1.97 million)
Erosion and damage on road surface : 221, 12,403m3
Soil deposit on road surface : 205, 27,8000m3
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Category Damage Damage Amount
Soil deposit in drainage : 407, 19,200m
Damage to drainage : 10, 375m
Damage to culvert : 22, 103m

Damage to guardrail : 3, 57m

Total VND 66.303 billion
(US$ 2.85 million)

Source: Report of disaster record (2017) by Lao Cai province

2.3.4. Drought-Saltwater Intrusion

(1) Drought and Saltwater Intrusion in the Past Ten Years

Figure 2.19 shows the cumulative number of days without rain in Vietnam over the past 10
years. In Vietnam, droughts and saltwater intrusion have not been considered as major
disasters so far. However, in the Law of NDPC established in 2013, drought and saltwater
intrusion were clearly indicated as major natural disasters. In Vietnam, in the past decade, two
large scale droughts of 2010 and droughts of 2014 - 2016, and droughts of 2014 - 2016 are
known as major droughts in the last 100 years.

Figure 2.19 Cumulative number of days without any rain in the past 10 years (2007 —2016)
Source: IMHEN-JICA-UNDP: http://dubaokhlhau.vn/DMEWS/

The drought in 2010 mainly occurred in the Mekong Delta area, disasters between 2014 and
2016 occurred from the Mekong Delta to the Chubu Highlands and the Central (Central and
South) areas. In particular, in the Mekong Delta region, salt water also invaded up to 80 km
inland due to a decline in the water level of the river, bringing damages not only to agriculture
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and fisheries but also a great loss of human life and social infrastructure. The information of
each disaster is summarized as below.

(2) 2010 Drought and Saltwater Intrusion

Droughts occurred nationwide due to the lack of rainfall and the rise in temperature in 2010.
The South Mekong Delta area especially suffered from considerable damage. Also, in the
North region, since no rain fell from September 2009 to 2010, wildfires occurred in Lao Cai
province and Lai Chau province. In the Central region, several hundred people were
transported to hospitals due to the high temperature. Harmful damage to the yield of rice crops
was caused by abnormalities of insect pests eating rice due to the high temperature and high
humidity. Normally, saltwater intrusion in the dry season reaches 30 km upstream from the
estuary; however, in 2017 there is a report that the salt water reached up to 60 km upstream. It
is said that the damage caused by saltwater intrusion has been increasing in the last 30 years due
to climate change. As an emergency measure, the central government provided supports such
as discharging the reservoir and installing a pump for pumping water.

(3) 2014-2016 Drought and Saltwater Intrusion

Droughts from 2014 t02016 unprecedentedly affected at wide area over a long period (24
months). At least one third of 63 provinces were damaged (Figure 2.20). This drought began
with damage of water shortage and saltwater intrusion since the end of 2014 and seriously
damaged more than 18 provinces in the Mekong Delta, the central highland and the southern
central regions. In many provinces, shortage of drinking water and agricultural water damaged
crops of about 60,000 ha, and affected more than 2 million people. Especially in the central
highland and the southern central regions, the drinking water is insufficient due to depletion of
groundwater. Figure 2.22 shows the cumulative days without rain in 2015 and 2016

Figure 2.20 Saltwater intrusion affected provinces (2014 - 2016)
Source: UN and GoV 2016, World Bank
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Figure 2.21 Saltwater intrusion map (2014 - 2016)

Source : Viet Nam Drought and Saltwater Intrusion, UNDP 2016 / MONRE-NCHMF

The saltwater intrusion in 2017 occurred two months earlier than the usual year and reached

90 km inland affecting agricultural crops and residents. These affected areas are famous for

producing export crops such as rice, coffee, pepper, fruit and shrimp. It is noted that the poor,

families with women as heads of households, residents without land ownership, people with

disability, children, and elderly people were more affected. Damages were widespread including

food and drinking water shortages, health damage, and loss of livestock. Although droughts

and saltwater intrusion are periodic climate related phenomena, this disaster has been influenced

by an abnormal El Nifio phenomenon and the restriction of water release from the large dams
located upstream of Vietnam.

The influence of the upstream dams is clearly stated in Government Resolution No.120
promulgated in November 2017 as “Sustainable and Climate Development of the Mekong Delta
of Viet Nam” and which is shown below.

The Government Resolution No.120

Resolution on Sustainable and Climate Development of the Mekong Delta of Viet Nam

< DECIDED: The third paragraph>

The exploitation of water resources on the upper reaches of the delta, especially the construction of
hydropower dams, has changed the flow of water, reduced sediment and fisheries resources, causing

serious saltwater intrusion, negatively affects the socioeconomic development of the region.

According to the MARD damage reports, the economic losses in the 18 provinces were
summarized as shown in Table 2.11. The direct economic loss was assumed to be VND 15,032
billion (US$ 646 million), and equivalent to 0.35% of the national GDP in the same year.
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Figure 2.22 Cumulative days without rain in 2015 and 2016
Source : http://dubaokhilhau.vn/DMEWS/

Table 2.11 Damages by 2015-2016 drought and saltwater intrusion
Production area affected (ha) | Number of Total
Number .
Number of households of economic
Region | severely affected . Aqua lacking access | . loss
provinces Rice Crops | iture | to water for "VTE;JCK (billion
daily use VND)
National 18 243,762 | 168,064 | 69,008 457,796 - 15,023
South 3 (Ninh Thuan,
Central Binh Thuan, & 10,776 | 15,000 - 43,482 5,126 1,457
Coast Khanh Hoa)
carit [* (7 O
Highland ’ ’ 17,541 | 141,756 - 72,060 496 6,004
S Dak Nong, &
Lam Dong)
10 out of 13 (Long
An, Tien Giang,
Ben Tre, Tra
Mekong | Vinh, Vinh Long, |, 45 - 68,916 | 342,254 933 7,517
Delta Soc Trang, Hau
Giang, Bac Lieu,
Ca Mau, & Kien
Giang)

Source : MARD report 2016
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The Vietnamese government started relief from 2015, announced a request for international
support in March 2016. In October 2016, "Drought / Saltwater intrusion Emergency Response
Plan (2016/2017)" has been formulated. The content of the aid plan is as follows:

<Emergency Response plan (2016/2017)>

Total emergency requirement (3-5 months): US $ 485 million
+  Emergency support fields include: i) drinking water, toilets, hygiene, ii) food security,
iii) nutrition, iv) health and v) other

<Recovery estimated funding by the Government>

* 2017: US § 368 million,
2018-2020 US § 687 million

2.3.5. Riverbank Erosion

(1) State of Occurrence of Riverbank Erosion

1) List of Erosion Locations

Riverbank erosion occurs at major rivers in all parts of Vietnam and the implementation of
countermeasures has been challenged. In the southern part of the country, particularly in the
Mekong River Basin, damage of riverbank erosion has been increasing.

The Central Steering Committee for Natural Disaster Prevention and Control (CSCNDPC)
has released the state of riverbank and coastal erosion through publishing a list of erosion on its
web site, DANH SACH CAC BPIEM SAT L& "2 This section presents the situation of riverbank
erosion throughout the country. The web site also introduces the following categories of erosion
damage.

1. Locations of particularly severe erosion (covered by budget measures)

2. Locations of particularly severe erosion (not covered by budget measures)

3. Locations of severe erosion

4. Locations of normal erosion
5. Locations where the advance of erosion is confirmed.

Particularly severe erosion refers to categories 1 and 2; however, categories 3 and 4 also
include locations of severe damage. Category 5 refers to locations where change occurs over
time in the riverbank line or coastline at several spots.

Detailed descriptions of erosions presented on the web site are attached in Annex and outline
of these locations and the distribution of damaged length are shown in Table 2.12 and Figure
2.23. The information confirms the following characteristics of the erosion distribution.

= Category 1 is with severe damage and budgetary measures implementation. There are 5
locations, concentrated in the southern part of the country, that are identified as Category
1. The condition of erosion is not severe as Category 4; however, it is concerned that the
damage will expand centered in the southern Vietnam.

12 DANH SACH CAC PIEM SAT LG (http://satlo.vndss.com/4#11/20.3134/106.0884/c0c1c2c3)
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= Location of the category in which damage is severe yet not covered by budgetary
measures are concentrated in the North, and the scale of erosions tend to be large. For
example, there are 10 locations with extended length of damage between 500 and 1,000
m, while there are 11 locations with damage ranging from 1 to 5 km.

» The longest damage under Category 1 is 15 km in length located inland of Vam Co river
in the southern region.

Table 2.12 Number of locations/length of damage (m) of riverbank erosion announced by the
Central Steering Committee for Natural Disaster Prevention and Control

Length
North Central South not Overall
Category shown
Number l;?;?:} Number I;ar:;?L Number l;?;?:} Number | Number IZE;?L
1 0 0 0 0 5| 21,515 0 5| 21,515
2 27 | 34,819 7 7,720 11 15,122 0 4 | 57,661
3 17 | 88,452 13 | 15,470 14 | 28,405 7 51 | 132,327
4 7 980 1 320 27 | 22,931 0 35| 24,231
Total 51 | 124,251 21| 23,510 57 | 87,973 7 136 | 235,734
Share(%) 38% 53% 15% 10% 42% 37% 5% 100% 100%

Note: Many locations of Category 5 are overlapped with the locations of other Categories. Hence, those are not described
Source: JICA survey team by using the data from DANH SACH CAC BIEM SAT LO

Riverbank erosion (North) Riverbank erosion (Central)

Central ~ Central  Central  Central
North1 North2 North3  INorth4 1

Riverbank erosion (South)

N7
2.

South1 South2 South3  South4

Figure 2.23 Number of locations of riverbank erosion by length of damage and category
Source: JICA survey team by using the data from DANH SACH CAC BIEM SAT LO

-40 -



Final Report
Data Collection Survey on Strategy Development of Disaster Risk Reduction and Management
in the Socialist Republic of Vietnam

According to interviews at the VNDMA and information from the web site “DANH SACH
CAC DIEM SAT LG” provided by CSCNDPC, the following locations have particularly severe
damage that requires prompt countermeasures.

2) Riverbank Erosion in Dong Thap Province

From April 3 to May 2, 2017, from 4 to 15 m of erosion occurred for a distance of 600m
along the Tien River at the Binh Thanh Commune in Thanh Binh District. This erosion
endangered 108 households and National Highway 30 that connects Cao Lanh City to
Cambodia. In recent years, erosion has become more severe, and erosion extended to 2,300 m
which endangered 227 households.

Photo 2.9 View of riverbank erosion damage in Dong Thap Province
Source: DANH SACH CAC BIEM SAT LO

3) Riverbank Erosion in An Giang Province

From 2010 to 2017, from 20 to 25 m wide and 600m long of erosion occurred along the
Hong River. Some houses were washed away due to riverbank erosion. It had a serious
impact on life and the economy in this area.

Photo 2.10 View of riverbank erosion damage in An Giang Province
Source: DANH SACH CAC PIEM SAT L&

(2) Riverbank Erosion: Occurrence, Trends, and Causes

Riverbank erosion occurs mainly on curves of a river course or on other topography that
speeds up the flow near the revetment. In some cases, the riverbank is eroded through scouring
of the riverbed caused by a flood flow. Furthermore, if a flood sustains a high-water level for a
prolonged period, a high infiltration water level in the levee (saturation) continues. In many
cases, when a flood raises the water level or when the water level has fallen after a flood due to
the influence of the remaining pore-water pressure, the riverbank collapses, resulting in
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riverbank erosion. In addition, since the groundwater level is high in low-lying land in the
downstream part of a river, riverbanks prone to saturation can collapse easily.

Presumed causes of the riverbank erosion include the impact of climate change (rising flood
water levels caused by the rise of sea level, more frequent and larger scale typhoons), increase
of flood discharge rate caused by deforestation of upstream regions, reduction of sediment
supplied downstream as it remains in dam reservoirs, wave of sailing ships, and change in river
flow (unbalanced flow) in the middle and lower reaches of rivers caused by excessive collection
of sediment. Housing construction near river is one of the causes that increases the risk of
disaster.

Most of these factors can be identified as the cause of river erosion by accumulating
continuous hydraulic / hydrological data and river cross section data. However, the following
case of river bank erosion in An Giang province was caused by excessive dredging sand.

Category 2 (No. 50): Khdm Long Thanh, Phwdng Long Chau, Tx Tan Chau, An Giang

The damage at this location is explained as follows: “Riverbank erosion was started by abnormal deep
scouring of the riverbed. The abnormal deep scouring was about 35m at a point 80 m from the levee.
Cracks in this area were about 100 m long and about 80 m wide. The Thinh Phu joint export company
(8 silos, VND 1 billion (US$ 50,000)) is damaged and one bridge and two piers on the river collapsed.”
Clearly there was abnormal scouring of the riverbed near the levee. This scouring provoked riverbank
erosion, and a company located along the riverside suffered severe damage.

A comparison of Google Earth images of the situation in2017 and in 2012 shows that a large factory had
been constructed within that period. It is hypothesized, based on the above damage situation. that
riverbank erosion damaging the factory’s silos and destroying the piers of its wharf occurred as a result of
dredging of the facing riverbed to obtain soil for construction of this factory.

In 2017: Red line: Riverbank erosion, White circle: In 2012
Constructed new factory
Figure 2.24 Google Earth image of a category 2 riverbank erosion damage site (No.50)

2.3.6. Coastal Erosion

(1) Coastal Erosion in Viethnam

Damage caused by coastal erosion has become a serious public problem in recent years.
According to the Proceedings of the Vietnam Emergency Preparedness Working Group of the
Asia-Pacific Economic Cooperation: APEC), the damage has been confirmed at many locations
throughout Vietnam as shown in Table 2.13. In regions where such large-scale coastal erosion
occurs, homes and industrial infrastructure (tourism, fisheries facilities etc.) along coastlines are
in threat of destruction. In the Central region, coastal erosion has caused damage at many
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locations, and this damage has impacted coastal industries such as fisheries and tourism.

Table 2.13 State of River mouth and coastal erosion damage in Vietnam

Total number of Number of severely
erosion locations eroded locations
All Vietnam 314 120
Northern region 36 24
Central region 170 35
Southern region 108 45

Source: 2017 Proceedings of the Vietnam Emergency Preparedness Working Group of APEC

1) State of Occurrence of Coastal Erosion

The nationwide occurrence of coastal erosion publicized on the web site, DANH SACH
CAC PIEM SAT L0, is summarized below.

Details of coastal erosion locations posted on the web site are attached in the Annex, and
outlines and distribution of damaged length are shown in Table 2.14 and Figure 2.26. This
information confirms the characteristics of the distribution of erosion as follows:

= In the North region, coastal erosion that corresponds to categories 1 to 4 does not exist.

=  (Category 1, severe damage with implementation of budgetary measures, is mainly
located in the South region; while in the Central region, there are 7 locations in
Category 2, severe damage without implementation of budgetary measures.

*  Number of coastal erosions is only counted for the Central and South regions, but the
damage in the South accounted for 2/3 of all locations and 3/4 of the length of the
damage.

*  In the North region, severe coastal erosion occurred on the Hai Hau coast, located at the
Hong River Delta shown in Figure 2.25.

Figure 2.25 Location of the Hai Hau Coast and state of coastal erosion
Source: Japan Society of Civil Engineers, Collected papers B2 (Coastal engineering), Vol. 68, NO. 2, 2012, | 1441-| 1445, Analysis of
the process of large-scale erosion on the Hai Hau Coast of Northern Vietnam
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Table 2.14 Number of locations/lengths of damage (m) of coastal erosion

Length
North Central South not Overall
Category shown
Number Jelc] Number Jelc] Number ueic] Number | Number Jelc]
length length length length
1 0 0 2 7,260 9| 52,507 0 11 59,767
2 0 0 71 16,191 6| 22,800 0 13 38,991
3 0 0 6 6,000 5 6,700 1 12 12,700
4 0 0 0 0 9 5,956 1 10 5,956
Total 0 0 15 | 29,451 29 | 87,963 2 46 | 117,414
Share(%) 0% 0% 33% 25% 63% 75% 4% 100% 100%
Source: JICA survey team by using the data from DANH SACH CAC BIEM SAT LO
Coastal erosion (Central) Coastal erosion (South)
¥ ,\DQ@ & § \Q()‘&\ 4@
) ..“ el é\o INg C}\o
. s &

Central1 | |Central2| Central3  Central4 South1 South2 South3  South4

Figure 2.26 Number of locations of coastal erosion by length of damage and category
Source: JICA survey team by using the data from DANH SACH CAC BIEM SAT LO

According to interviews at the VNDMA, particularly severe damage requiring prompt
countermeasures are at the following six locations.

2) Coastal Erosion in Quang Nam Province

An estuary of the Cua Dai river on the northern coastline, located between the cities of Dien
Ban and Hoi An, (2 points in Figure 2.27) has been subjected to severe coastal erosion for many
years, resulting in erosion of 80m (maximum 200m) over a total length of 8km. Since 2014,
the area has suffered extreme erosion, endangering roads and Cua Dai beach, which is a leading
tourist region. Coastal resort hotels and restaurants have suffered particularly considerable
losses as a result of this coastal erosion. As of 2018, the major erosion is shifting towards the
North (adjoining Dien Ban), and such regions have been violently eroded by powerful winds in
V to VI class (equivalent to wind speed 20-38 km/h). Many hotels, restaurants, and coastal
levees have already been damaged.
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Photo 2.11  View of coastal erosion damage in Figure 2.27 Locations of coastal erosion
Quang Nam Province damage in Quang Nam Province (No.1)
Source : TDANH SACH CAC DIEM SAT LO|

3) Coastal Erosion in Binh Thuan Province

Since 2014, coastal erosion has caused damage centered on Lien Huong Town. From
December 22 to 24 of the same year, a storm surge triggered by a typhoon harmed 95 members
of 21 households, and endangered 14 more households. On December 22, 2015, 3 homes were
damaged and 30 were impacted. A high tide on January 25, 2016 caused 20 to 30 m of erosion
in one night, toppling 20 homes and endangering more than 100 other homes. DANH SACH
CAC DPIEM SAT LO reports that erosion occurs at a rate of about 7.12 m/year (max. 15.2
m/year) over a total length of 1,200 m.

Photo 2.12 View of coastal erosion damage Figure 2.28 Locations of coastal erosion in

in Binh Thuan Province Binh Thuan Province (No.36)
Source : TDANH SACH CAC DIEM SAT LO|

4) Coastal Erosion in Bac Lieu Province

Between mid-January and March of 2017, strong winds accompanied by high waves caused
coastal erosion in various parts of Bac Lieu Province. It caused erosion about 10 m wide for a
distance of 94 m on a levee in the Ganh Hao District, resulting in the collapse of the levee and
the levee top road. The Nha Mat dike was also eroded for 24 m. Bridges and abutments were
destroyed.
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Photo 2.13 View of coastal erosion damage in  Figure 2.29 Location of coastal erosion
Bac Lieu Province in Bac Lieu Province (No.56)
Source: DANH SACH CAC DIEM SAT L&)

5) Coastal Erosion in Ca Mau Province

Coastal erosion in Ca Mau Province has occurred at many locations in recent years. At the
estuary of the Vam Xoay River in Ngoc Hien District, 50 to 80 m erosion occurred for a total
distance of about 2,000 m, affecting 500 households, and endangering the Rach Tau Border
Defense Base. At the estuary of the Rach Goc River, more than 750 households were
endangered. This district is considered to be Category 1 in the DANH SACH CAC DIEM
SAT LO.

Photo 2.14 View of coastal erosion damage in Ca Figure 2.30 Locations of coastal

Mau Province erosion in Ca Mau Province (No.10)
Source : TDANH SACH CAC PIEM SAT LO|

(2) Coastal Erosion: Occurrence, Trends, and Causes

Coastal erosion is often caused by an unbalanced sediment budget on the coastline or by
another cause such as settlement of the land caused by ground settlements or by movement of
the earth’s crust. In Vietnam, it is assumed that almost all are influenced by the first factor;
while in low-lying land in the Mekong Delta in the South, it is presumably caused by both
factors. The impact of ground settlement due to excessive extraction of groundwater cannot be
ignored.

In cases that the sediment budget becomes unbalanced, the quantity of supplied sediment
become lower than the quantity of sediment transported on the coastline. However, in almost
all cases, this imbalance is caused by human factors such as artificial structures rather than
natural factors such as coastal drift sand. Other causes that lower the quantity of sediment
supplied to the coastline are flood control measures such as reforestation, the construction of
dams that lower the quantity of sediment produced upstream, or dredging, and others in the
middle and lower reaches of a river
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Moreover, “Data Collection survey on basin-based comprehensive sediment management in
river systems of the central region” is a survey of coastal erosion in the Central region by JICA.
In this survey, the Vu Gia-Thu Bon River in Quang Nam Province was investigated. It is
hypothesized that other causes are reforestation, upstream dam construction, dredging of the
river course or canals, plus bridges, weirs, and other artificial structures on rivers and jetties
(partial protective facilities by resort owner) and revetments on the coastline.

The investigations conducted by MARD and Quang Nam province similarly highlighted the
influence of dams, dredging in the river, and others. In addition, sand migration loss between
sand dunes and coasts due to the construction of resort facilities, and the high tide increase in
frequency in recent years are indicated.
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2.4. Disaster Trend Analysis

2.4.1. Trend of Climate

A time series of annual total number of storms and tropical depressions that approached
Vietnam in the past 30 years (1988-2017) is shown in Figure 2.31. Annual total number of
approach and the total number of approached strong typhoons remains on the same level.

A previous study using climate model predicts that the number of typhoons approaching
Vietnam will decrease in the future'”. Comparing the trends for each typhoon intensity,
however, the number of weak-moderate storms will decrease but severe storms will increase.

Figure 2.31 Number of storms approaching Vietnam (1988-2017)

Source: Prepared by JICA survey team based no best track data of JMA
Change in SDII (Simple Day Intensity Index: annual total rainfall per number of days when
more than 1lmm rainfall occurred) from 1950s to 2000s is shown in Figure 2.32. The rainfall
in the Central and the South regions has increased in the recent 50 years. On the other hand,
the rainfall in the North region has a decreasing trend. The trend of R50 (number of days
when more than 50mm rainfall occurred) has also the same characteristics (Figure 2.32).
However, the estimated future rainfall is inverse to the past trend. It is predicted that the
annual rainfall and extreme rainfall (P90p: 90th percentile value of rainfall) in the North region
will increase according to a previous study'*. Moreover, increase of extreme rainfall in the
Central Highlands and the South regions has been estimated. Since some analytical models
estimates a rainfall increase countrywide, there is a possibility that the risk of floods and
landslides will increase. The increase in landslide risk in the North region is a big concern

because significant increase of extreme rainfall in the mountainous region has been predicted.

13 Climate Change and Sea level Rise Scenarios for Viet Nam — Summary for Policymakers, Tran et al., 2016
14 Raghavan et al., 2017: Ensemble climate projections of mean and extreme rainfall over Vietnam
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Figure 2.32 Change of SDII (left) and R50 (right)
(1950s-2000s, red: decrease, blue: increase)
Source: Endo et al. 2009 “Trends in precipitation extremes over Southeast Asia”
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Figure 2.33 Future prediction of rainfall pattern change in Vietnam
(comparison of 1960-1989 and 2060-2089)

Source: Raghavan et al., 2017: Ensemble cl