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1. Introduction

Viet Nam is one of the most climate-vulnerable 
countries globally, ranking 13th in terms of 
climate-related losses between 2000 and 2019 
(Eckstein et al., 2021). Two of the key contributing 
factors to Viet Nam’s vulnerability to climate-
related hazards are its long coastline (3,260 km) 
and two mega-deltas, namely the Red River and 
Mekong deltas (Eckstein, Künzel and Schäfer, 
2021). These low-lying coastal zones and deltas 
are not only highly susceptible to hazards such 
as sea-level rise, storm surges, erosion, droughts, 
and salinisation, but also contain a significant 
proportion of the country’s population and 
economic assets (WB, 2020a). For Viet Nam to 
protect its population and economy from climate 
changes’ most damaging consequences, disaster 
risk management (DRM) processes in these 
vulnerable regions must be strengthened. With 
recent advancements, digital technologies have 
become a key component in developing effective 
disaster management systems (DMS), their 
capacity to gather, transmit, process, and visualise 
complex datasets, sees them uniquely equipped 
to improve risk management through better risk 
reduction, response, mitigation, rehabilitation, 
and reconstruction (Sakurai & Shaw, 2021).

This report reviews the potential for greater 
digital integration into the Viet Nam Mekong Delta 
(MKD) coastal zone’s DMS. The study first reviews 
the current utilisation of digital technologies 
by government agencies, research institutions, 
and development partners working on disaster 
management along the MKD coastal zone, with 
a focus on coastal erosion and climate resilience. 
Based on this review, the study identifies gaps 
requiring further digital integration and the 
capacity constraints for mainstreaming digital 
transformation. A key output of the report is 
a series of evidenced-based and costed digital 
technology investment package proposals, which 
aim to support greater investments in digitally 
enabled DMSs for the MKD. Specifically, these 
proposal packages identify promising technologies 
for integration into the delta’s DMS, along with 
the key implementing institutions, identified 
roles, and responsibilities. They are designed in a 
modular structure, with improvements possible 
whether packages are implemented individually 
or holistically.
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2. Rationale

The MKD is of huge socio-economic significance to 
the people and economy of Viet Nam, being home 
to 19% of the population (17.5 million people) and 
responsible for 50% of domestic food production; 
this includes 90% of total rice exports and 55% of 
aquaculture production (GSO, 2020). Agriculture 
is the main livelihood for approximately 70% of 
the region’s population, contributing to localised 
poverty reduction and national food security 
(CGIAR Research Program on Climate Change, 
2016). The major MKD agricultural livelihoods 
include extensive paddy rice production (including 
double and triple cropping, and rice-shrimp 
systems); fruit orchards concentrated in Tien 
Giang, Ben Tre, and Hau Giang, and aquaculture 
(e.g., shrimp, mangrove-shrimp) production along 
the coastal belt and Ca Mau Peninsula.

The MKD’s dominance in Vietnamese agricultural 
production is increasingly being challenged by 
the region’s high vulnerability to climate change. 
With an average elevation of only 1 m above mean 
sea level, the MKD is highly exposed to projected 
sea-level rise (SLR). According to a 2016 report on 
future SLR scenarios, a 1-meter increase in sea 
levels would leave 38.9% of the MKD at elevated 
risk of inundation if no other adaptative measures 
were taken (Thuc et al., 2016). Additionally, the 
combined impacts of upstream development 
and poorly designed infrastructure projects 
add to the region’s vulnerability, particularly in 
coastal areas. The MKD coastline is frequently 
impacted by flooding, drought, saline intrusion, 
and coastal erosion. Between 2010 and 2014, 
flooding resulted in annual mean economic losses 
of USD $71 million (Mekong River Commission, 
2018). Increased droughts and salinisation have 
major consequences for crop and aquaculture 
production in the MKD. Saline intrusion in 2015–
16 damaged 53,000 hectares (ha) shrimp, 51,100 
ha of rice, and 15,000 ha of other crops in Ca Mau 
alone (Ca Mau DARD, 2018). Furthermore, coastal 
and riverbank erosion is responsible for the annual 
loss of 500 ha of land, with total economic losses 
of over 2,766 billion VND (USD $120.2 million) (Van 

Tho, 2020). With a lack of systematic accounting 
of financial losses, the impacts from these hazards 
are largely underestimated (WB, 2014). 

Faced with these compounding hazards, Viet Nam’s 
government has introduced a raft of measures to 
strengthen the DRM process, including greater 
integration and the mainstreaming of digital DRM 
tools and processes. Legal decisions such Decision 
No. 749/QD-TTg highlight the role of digital 
technologies in strengthening monitoring and 
observation networks in terms of early warnings, 
and supporting centralisation, management, 
and sharing of data through digital systems. 
Another example, Decision No. 379/QD-TTg 
(2021), supports the modernisation of disaster 
monitoring networks through the integration 
of digital technologies and automation, and the 
establishment of a riverbank and coastal erosion 
monitoring system. 

Across the MKD, the government and 
developmental partners have launched a number 
of initiatives to support the digital transformation 
of the DMS. These include the use of digital 
innovations such as satellites and drones for 
monitoring land-use change, mangrove health, 
and shoreline erosion (Bengoufa et al., 2021; 
Besset et al., 2019; Sorgenfrei, n.d.); improved 
technologies for modelling and forecasting to 
support early warning (T. T. Binh et al., 2020; 
Eslami, Hoekstra, Kernkamp, et al., 2019; Ngo et al., 
2018); and the development of decision support 
tools to communicate risk information to decision-
makers and affected populations (GIZ, 2018; JICA, 
2019; Save the Children, n.d.). However, gaps 
remain in the current system regarding data on 
coastal and oceanographic processes; the sharing 
and centralisation of data sources to support 
improved forecasting, and the dissemination of 
coastal management information. To address 
these remaining gaps, increased investment in 
digital tools and processes is required.
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3. Method

This research project aims to provide an evidence 
base for future investments in the digital 
transformation of DRM systems for the MKD. The 
target audience includes national and provincial 
government institutions, development partners/
banks, research institutions, and technology 
providers. As the lead institution for DRM and a 
key implementing partner, the Viet Nam Disaster 
Management Authority (VNDMA) was engaged 
throughout the project life cycle. The research 
fills an existing knowledge gap by conducting an 
extensive analysis of the current initiatives being 
implemented in the MKD for digital resilience, and 
by supporting improved coordination between 
actors working in this emerging field. Furthermore, 
based on the gaps and opportunities identified 
through the analysis, a series of technological 
investment packages are proposed that support 
the development of a holistic and inclusive digital 
system for DRM in the MKD. 

The research team based their analysis on the 
Disaster Information Distribution Channel (DIDC) 
developed by the Japan Ministry of Internal 
Affairs and Communications, as a framework 
specifically designed to assess the current and 
potential application of digital technologies in 
DRM. The DIDC identified four stages where digital 
technologies can be applied in the DRM process, 
namely in observation and collection, information 
analysis, accumulation, and dissemination. The 
research team adapted the framework, combining 
the analysis and accumulation stages based on 
the need for analysis to be linked to centralised 
databases.

The DIDC framework was then applied across the 
data-collection process, which applied an iterative 
approach combining desk research, key informant 
interviews (KIIs), and interactive workshops. 
The process engaged with a range of key actors 
including national and provincial government 
institutions, research centres, universities, and 
development partners. 

The method was broken down into the following 
stages: 

1.  Situation analysis and Technology Scanning 
(literature review, KII’s)

a. Assessment of major hazards and drivers 
in the MKD – Section 4

b. Review of policy and institutional 
framework – Section 5

c. Technology scanning – Annex 1. List of 
digital technologies 

d. Classification of technology functions 
across DIDC – Figure 3.1 Coastal erosion 
information delivery channel in the MKD, 
with identified technology functions 

2.  Key stakeholder workshop 

a. Interactive online workshop hosted with 
50 participants representing national 
and provincial government institutions, 
development partners, and research 
institutions

b. Technology functions rated by participants 
using a 0–5 numerical rating scale to 
score the functions on their importance 
and the capacity to implement them – 
See results in Section 6

3.  Technology package deep dive 

a. The results of the desk study, KIIs, and 
interactive workshop were triangulated 
to identify five priority technology 
investment packages – Figure 7.1 
Proposed investment packages
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Several major hazards need to be considered for 
effective coastal zone management in the MKD, 
namely coastal and riverbank erosion; flooding 
and inundation, and salinisation, all of which are 
increasing in frequency and severity (MARD, 2016). 

4.1. Drivers

Before detailing these hazards and their 
impacts, we must first examine their natural 
and anthropogenic drivers. In complex systems, 
changes to any of these drivers and their processes 
can have far-reaching, irreversible consequences. 

Identifying drivers and likely impact areas are 
essential for designing effective digital systems for 
coastal management (Figure 4.1). 

4.1.1. Dam Construction

By 2019, there were 89 hydropower dams 
installed (MRC, 2022) and by 2030, a further 252 
hydropower dams will either be operational or 
proposed in the river mainstream and tributaries 
of the Lower Mekong Basin (ODM, 2020). In the 
Upper Mekong Basin, China has also constructed 
11 massive hydropower dams and planned 
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Figure 4.1: Overview of the drivers and impacts of coastal hazards
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another 11 dams (MRC, 2022). Dam construction 
decreases water discharge, causing saline sea 
water to intrude further upstream into the delta 
(Van Binh et al., 2020). River impoundment is 
also impacting sediment transportation from 
the catchment area to the MKD. Koehnken et al 
(2014) found that the total sediment load to the 
MKD decreased dramatically between 1990 and 
2014, dropping from 160 MT/year to 75 MT/year. 
With the current trajectory of dam construction, 
sediment load is expected to reduce to 4.5 MT/
year by 2040 (MONRE, 2020). If all of the planned 
dams are built in the Mekong Basin, the sediment 
load is predicted to drop by 60-96% (Kondolf et 
al., 2014).  

4.1.2. Sand Mining 

As of 2020, 59 MT of sand was mined from the 
basin each year, far exceeding the total sand influx 
in the delta of 6.18 ± 2.01 MT/year (Hackney et al., 
2020). Sand mining is now responsible for 14.8% 
of the annual riverbed incision in the MKD (D. Van 
Binh, Kantoush, et al., 2020). Tidal amplitude—
the difference between low and high tide—has 
grown by 1.2–2 mm/year in offshore areas around 
the MKD and by 2 cm/year within the delta itself. 
This latter increase is due to 2–3 m bed-level 
incisions caused by sediment starvation from 
upstream dams and sand mining. In conjunction 
with heightened tidal amplitudes, this deepening 
of riverbeds is a driver of riverbed erosion along 
the Mekong River and its side channels (Eslami et 
al., 2019). 

4.1.3. Land Subsidence 

Land subsidence is the gradual settling of the 
ground’s surface due to the removal or compression 
of sub-surface materials. This can be a natural 
phenomenon that occurs in young deltas (including 
MKD) where new sediments are continuing to 
be compacted (GIZ, 2013). Nevertheless, human 
activities have significantly accelerated this process 
(GIZ, 2013).  Numerous studies have agreed that 
the current trend in land subsidence in the MKD 
is driven by the over-exploitation of groundwater 
resources, infrastructure construction, and 
reduced sedimentation (GIZ, 2013; Minderhoud et 
al., 2017; GIZ, 2018). In the past 25 years, land in 

the MKD has subsided by 18 cm (Minderhoud et 
al., 2017). By 2050, the subsidence rate in the MKD 
is projected to increase to 1–4 cm/year (Erban et 
al., 2014). It has been estimated that pumping-
induced land subsidence could contribute more 
to coastal lowland inundation than the absolute 
sea-level rise in the near future (Minderhoud et 
al., 2017).

4.1.4. Waves, Currents, and Storm Surges

Waves in the coastal areas of the MKD are mainly 
affected by strong monsoon winds. Southwest 
monsoons create waves over 3 m high, which 
run perpendicular to the west coast, resulting in 
elevated rates of erosion, while the northeast 
monsoon has the greatest impact on east coast 
provinces. The largest waves occur when typhoon 
storm surges pummel the coast, causing coastal 
flooding and inundation (ADB, 2011). Furthermore, 
strong waves and currents break down and 
remove soil, rocks, and sediments, accelerating 
erosion and damaging coastal defences. Storms, 
waves, tides, and currents are natural factors that 
have always impacted accretion and the erosion 
process. However, in the context of climate change, 
the frequency and patterns of these drivers are 
projected to change significantly.

4.1.5. Global Climate Change and Sea-Level 
Rise 

Since 1970, anthropogenic greenhouse gas 
emission is considered dominant driver of global 
sea level rise (Gehrels & Garrett, 2021; IPCC, 2022) 
through increase the earth’s surface temperature 
and melting glaciers and ice sheets worldwide. 
Extreme sea level change is threatening coastal 
areas, including the MKD. Models of future sea-
level rise scenarios show that sea levels will be 55 
cm (33–75 cm) higher in Ca Mau and Kien Giang 
under the Representative Concentration Pathway 
(RCP) 4.5, and 75 cm (52–106 cm) higher under 
RCP 8.5 by 2100. The same report found that a 
1 m increase in sea levels would leave 38.9% of 
the MKD at elevated risk of inundation if no other 
adaptation measures were taken (Thuc et al., 
2016). Rising sea levels are amplifying the impacts 
of the storm surges and high waves during a 
typhoon, causing damage to dikes and coastal 
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infrastructure, exacerbating erosion and the risk 
of coastal inundation (GIZ, 2013). Additionally, 
rising sea levels are pushing saline water further 
into inland aquifers and estuaries, leading to 
the salinisation of water supplies for drinking 
and agriculture (Hanh & Furukawa, 2007).  The 
impacts of SLR are further exacerbated by the land 
subsidence discussed above.

In addition to sea level rise, climate change is 
altering tropical cyclone frequency and monsoonal 
precipitation patterns, worsening both flooding 
and drought events (Tran and Dinh, 2020). At 
global scale, this change is partly attributed to 
human-caused emission. Warmer oceans increase 
the amount of water that evaporates into the 
air. When more moisture-laden air moves over 
land or converges into a storm system, it can 
produce more intense precipitation (Wuebbles et 
al., 2017). Models pointed out that extreme daily 
precipitation events are projected to intensify by 
about 7% for each 1°C of global warming (Masson-
Delmotte et al., 2021). 

4.1.6. The Loss of Mangrove Forests 

Mangrove forests are an effective defence 
against coastal erosion; they dissipate waves, 
create favourable conditions for faster sediment 
accumulation, and support the consolidation of 
sand (Brown, 2012). Nourishing coastal mangrove 
ecosystems is a popular soft measure to protect 
against coastal erosion while providing economic 
benefits to communities. However, mangrove belts 
are finding themselves in a ‘squeeze’ between 
accelerating rates of seaward erosion, and socio-
economic activities, such as shrimp farming and 
dike construction, that block their retreat (Phan 
et al., n.d.).  Consequently, mangrove forests 
in the coastal zone of the MKD have decreased 
significantly, with the annual rate of decline 
measured at 5% between 1980 and 1995, resulting 
in the loss of 72,825 ha. Between 2011 and 2016, 
the mangrove forest reduced by a further 10%, 
from just under 195,000 ha to a little over 179,000 
ha (T. Tran & Dinh, 2020).

4.1.7. Infrastructure Development 

The construction of houses and docks along 
riverbanks and coastal areas can destabilise 

land and increase erosion rates. While sea dikes, 
revetments, and wave-breakers are intended to 
lessen the impacts of erosion in identified hot 
spots, they can disrupt sediment transport along 
the coast, in turn accelerating coastal erosion and 
mangrove degradation at other locations along 
the shoreline, which consequently receive less 
sediment (SIWRR, 2020). In addition, the high-
dike system has worsened the flood hazard in 
downstream areas of the MKD (Van Khanh Triet et 
al., 2017). 

Infrastructure development and urbanisation 
lessen the water drainage capacity in the delta, 
intensifying peak flows that result in flash flooding. 
Furthermore, reclamation works in estuaries and 
dike construction can impede water’s path to the 
sea, heightening flood risk in those areas (GIZ, 
2013; L. Hoa et al., 2007)

4.1.8. Groundwater Extraction 

Excessive groundwater extraction causes the 
hydraulic heads of the freshwater aquifer to drop, 
allowing salt water to enter and make the aquifer 
unsuitable for drinking and irrigation (Boretti, 2020). 
It is estimated that the current average extraction 
rate in the MKD is at 1.45 billion m3/day. Domestic 
use, agriculture, and growing aquacultural 
production, particularly shrimp farming, are the 
main consumers putting pressure on groundwater 
levels (MARD, 2016). Without control, the MKD 
will experience freshwater shortages. Moreover, 
the seepage of salt water from shrimp culture 
ponds can cause saline intrusion into the soil and 
groundwater.

4.2. Impacts

4.2.1. Riverbank and coastal erosion

The MKD’s coast is suffering from increasing 
erosion as a result of various natural and 
anthropogenic influences (Van Tho, 2020); the 
causes of this change include the reduced supply 
of sediment from the Mekong River System due 
to dam construction and sand mining, along with 
the degradation of mangrove forests and their 
protective capacities (Figure 4.2).
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Figure 4.2: Coastal and riverbank erosion drivers and impacts.

These drivers have led to an imbalance, with 
the rate of coastal erosion of 300–650 ha/year, 
exceeding that of accretion, at 230–430 ha/year. 
As of 2020, there are 82 coastal erosion hot spots 
across the MKD, spanning 282 km of the 744 km 
coastline (SIWRR, 2020). Of the coastal provinces, 
Ca Mau is the worst affected, with 21 erosion areas 
measuring 115.9 km in length, representing 46% 
of the province’s coastline. The next-most affected 
provinces include Kien Giang, Bac Lieu, Tien Giang, 
Ben Tre, Tra Vinh, and Soc Trang, with 53.1 km, 
28 km, 23.7 km, 23.1 km, 14.5 km, and 23.5 km of 
erosion areas, respectively (SIWRR, 2020). 

Riverbank erosion is also a growing issue in the 
MKD, which encompasses 276.2 km of landslide 
sites in its river system. Of these, 194 km are 
along the Mekong River and the remaining 82.2 
km occur along channels (SIWRR, 2020). Between 
1998 and 2018, on average 96.8 ha of land was lost 
annually to riverbank erosion, mainly in upstream 
areas such as Dong Thap and An Giang provinces, 
and Can Tho City (SIWRR, 2020). In recent years, 
there has been a growing trend in river erosion 

around coastal areas. The number of erosion 
spots increased significantly between 2010 and 
2019, rising from 99 to 681 spots and is projected 
to continue increase without appropriate remedial 
action (Baotintuc, 2019).

Coastal and riverbank erosion causes the 
direct loss of land, human property, and public 
infrastructure, in addition to incurring relocation 
costs on affected households. On average, from 
2010 to 2018, riverbank and coastal erosion were 
responsible for the loss of approximately 500 ha 
annually, with total economic losses of 2,766.6 
billion VND (USD $120.2 million) (Van Tho, 2020). 
For example, as of 2020, erosion with a total length 
of nearly 3 km has occurred in three sections of 
the western sea dike in Ca Mau; if the dike breaks, 
26,160 households living in the coastal area and 
90,000 ha of agricultural land could be affected 
(Van Tho, 2020). With nearly one-third of its total 
coastline eroded, Kien Giang Province lost 250 m 
of a 4.2 km-long sea dike in 2018, with estimated 
repair costs of more than 1 trillion VND (USD $46 
million) (Van Tho, 2020). In 2014, the province 
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had already spent 21 billion VND (USD $1 million) 
on relocating 1,270 households in erosion-prone 
areas (Vietnamnews, 2014).

In the case of riverine erosion, from 2005 to 
2018, Dong Thap lost more than 322 ha of land, 
with more than 8,000 households damaged 
and a further 6,000 forced to relocate (Van Tho, 
2020). The impacts of erosion not only threaten 
people’s lives and cause economic losses, but also 
lead to additional socio-economic consequences, 
including displacement, labour migration, and 
poverty.

4.2.2. Coastal flooding and inundation

In contrast to the high floods that occur upstream 
of the MKD, coastal flooding is acute along low-
lying coasts, occurring rapidly and often covering 
large areas. Coastal flooding and inundation in 
the MKD have become increasingly frequent 

and severe in recent years due to the combined 
impacts of climate-change-induced sea-level rise 
and intense rainfall, along with land subsidence, 
mangrove destruction, and infrastructure 
construction (Figure 4.3) (GIZ, 2013). 

The flooding area is projected to grow due to the 
assessed drivers, with the largest growth in the 
provinces on the peninsula and its estuaries. In a 
2050 scenario with high climate-change effects, 
coupled with low hydropower and land-use 
change, the provincial area flooded in Ca Mau 
and Kien Giang will increase by 84% and 76%, 
respectively, while Ben Tre, Tra Vinh, and Tien 
Giang will experience a 64–67% increase in their 
flooded areas (MARD, 2016).

In urban areas, extensive localised flooding risks 
affect waste management and water supply 
systems (ADB, 2011). Transportation infrastructure 
is also vulnerable to flooding and inundation due 
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Figure 4.3: Flooding and inundation drivers and impacts.
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to sea-level rise, with any significant damage to 
roads hindering access to transportation nodes 
and hubs between urban settlements (ADB, 2011).

Flooding and long-duration inundation also cause 
crop losses by impacting plant growth, reducing 
yields, and delaying planting and harvesting cycles 
(Nguyen et al., 2007). Shrimp farming is particularly 
impacted due to changes in water quantity and 
quality (Ca Mau DARD, 2018). Besides direct 
losses from shrimp or fish being washed away, 
flooding damages farm infrastructure including 
pond dikes and sluice gates. This allows polluted 
water to penetrate the ponds, changing the water 
quality, pond salinity, and contributing to disease 
transmission (ADB, 2011).

Together with direct economic damage, long-
duration floods can cause severe social impacts 

in residential areas. Epidemic diseases including 
marsh fever, dengue fever, and diarrhoea, may 
appear when floods occur. Poorer households may 
suffer from health problems due to limited food 
stocks, unclean water sources, and poor sanitation 
during and after floods (Nguyen, 2007).

4.2.3. Salinisation

Salinisation is the increase of salt concentrations in 
soil and is, in most cases, caused by dissolved salts 
in the water supply. The MKD has been strongly 
affected by salinisation due to its low topography 
and the influence of anthropogenic drivers 
including climate-change-induced sea-level rise; 
droughts caused by diminished rainfall and the 
impact of upstream dams; land subsidence, and 
aquaculture production (Figure 4.4). 
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Figure 4.4: Salinisation drivers and impacts.
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The exposed areas are mainly located in coastal 
provinces including Ca Mau, Kien Giang, Tra Vinh, 
Tien Giang, Ben Tre, Soc Trang, and Bac Lieu. Ca 
Mau is the most affected province, with 90% of 
the province having experienced a salinity rate 
of > 4g/L in dry years, followed by the estuary 
provinces of Ben Tre, Bac Lieu, and Soc Trang. In 
these provinces, saline conditions can persist for 
more than 40 days annually, and up to 100 days 
in Ca Mau. During the 2019–2020 dry season, 
salinisation occurred with a high salinity level of > 
4g/L moving 56–76 km inland, even reaching 132 
km in some areas (T. T. Binh et al., 2020).

Under a 2050 scenario with high climate-change 
impacts and low hydropower and land-use change, 
three of the 13 delta provinces will experience at 
least a 20% increase in salinised areas. The largest 
increases are projected to be the delta estuary 
provinces of Tra Vinh, Ben Tre, and Vinh Long, 
where salinity duration will also increase by 1–3 
weeks (MARD, 2016).

The impacts of salinisation in agriculture, 
aquaculture, and water access are significant. For 
example, in the most severe dry season of 2015–
2016, salinity levels reached 30–40g/L in-field 
and 40–50g/L in shrimp farms. Increased salinity 
severely impacted 51,100 ha of rice, 15,000 ha 
other crops, and 53,000 ha of shrimp farms in Ca 
Mau, while 12,472 households were short of fresh 
water (Ca Mau DARD, 2018). In Ben Tre Province, 
22,379 ha of rice and 1,784 ha of aquaculture 
were impacted, generating an economic loss of 
1,794 billion VND for the agricultural sector, while 
41,325 households lacked water access (Ben Tre 
DARD, 2017). 

Salinisation also contributes to social issues such 
as labour migration. For instance, as agricultural 
activities are postponed due to salinisation or 
ineffective due to higher costs, many farmers 
have chosen to migrate to urban areas in search of 
additional income (Be et al., 2017).
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5. Policy and Institutions

The Government of Viet Nam has committed to 
digital transformation through the introduction of 
a raft of supportive laws and policies, targeting the 
integration of digital tools into all sectors and levels 
of government. The overarching policy guiding 
digital transformation in Viet Nam is Decision No. 
749/QD-TTg 2020, “Program for national digital 
transformation by 2025 with orientations towards 
2030.”, and key provisions within the policy 
include the development of national databases 
and data platforms (i.e., data.gov.vn) to support 
public service provision; the introduction of large 
information systems; boosting monitoring and 
observation systems for agriculture, weather, 
and environment; improving digital infrastructure 
and technical capacity for communities; and the 
promotion of research into innovative digital tools. 
The policy also required the creation of a National 
Committee on Digital Transformation, which was 
established in 2021 (Decision No.1619/QD-TTg). 
The decision established that the committee 
is responsible for directing and coordinating 
the implementation of guidelines, strategies, 
mechanisms, and policies, and creating the legal 
framework for national digital transformation. The 
Ministry of Information and Communication (MIC) 
is identified as the lead institution for digitisation.

While the MIC is the lead institution for 
digitalisation, other ministries are mandated with 
incorporating digitisation measures into their 
sectoral programming. The two key ministries 
for the digitisation of DRM are the Ministry of 
Agriculture and Rural Development (MARD) 
and the Ministry of Natural Resources and 
Environment (MONRE). MARD is identified as the 
lead ministry for natural disaster prevention and 
control activities, including the establishment 
of relevant databases for, and communication 
and training on natural disasters. MONRE, on 
the other hand, is tasked with managing the 
observational network for disaster forecasting 
and early warning, as described in the Law on 
Natural Disaster Prevention and Control (Law No. 

33/2013/QH13). Relevant digital transformation 
can play an important role in improving disaster 
management and preparedness. 

The review of relevant national and sectoral 
policy documents identified eight areas for 
digital integration for disaster resilience, namely: 
(1) Monitoring and observation, (2) Forecasting 
and modelling, (3) Database centralisation and 
management, (4) Early warning/Dissemination, (5) 
Digital infrastructure development, (6) Capacity 
development, (7) Private sector engagement, 
and (8) Digital technology development/R&D (see 
Figure 5.1). Key driving policies linked to each 
technology function can be found in Section 6 - 
Coastal Erosion Technology Assessment.

The strategic direction for the MKD is elaborated 
in the renowned Resolution No. 120/NQ-CP-2017, 
‘The Sustainable Development of the Mekong 
Delta’. In this resolution, MARD is tasked with a 
range of responsibilities, including developing 
proposals on coastal protection, strengthening, 
and upgrading the sea-dike system, preventing 
coastal erosion, and addressing dangerous erosion 
areas and coastal zone planning. In addition, there 
are a series of regulations on modernising the 
coastal management information system, from 
upgrading the monitoring network to improved 
disaster early warnings. MONRE is responsible for 
developing a toolkit to support the monitoring and 
warning of natural disasters and their prevention 
in the MKD, as well as developing the Mekong 
River Delta Data Centre to manage joint databases. 
These databases focus on monitoring and 
forecasting climate change, hydro-meteorological 
factors, disasters, and coastal erosion. MIC 
was also assigned to upgrade information and 
digital infrastructure in the MKD. This creates a 
favourable environment for the application of ICT 
and digital tools in increasing MKD resilience to 
climate change. For a breakdown of the ministries, 
their departments, and sub departments see 
organisational structure in Figure 5.2.  
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Decision 172/2007/QĐ-TTg The Na�onal Strategy for Natural 
Disaster Preven�on, Response and Mi�ga�on to 2020

Develop broadcas�ng systems, informa�on transmission 
systems for dissemina�on and early warning of disasters

Decision No. 2139/QD-TTG 2011 Approving the na�onal 
strategy for climate change

Expand and strengthen the hydro-met monitoring system using 
advanced technologies
Strengthen forecas�ng capaci�es
Develop database on transboundary water through increased 
interna�onal coopera�on
Increase the dura�on of early warning of storm and tropical 
depression. Develop broadcas�ng systems, informa�on transmis-
sion systems for dissemina�on and early warning of disasters

Law No. 33/2013/QH13 on Natural Disaster Preven�on and 
Control

Upgrade and expand observa�on networks for natural 
disaster management
Strengthen forecas�ng capaci�es for natural disasters 
through research and capacity training
Develop public informa�on systems & a na�onal data portal
Develop broadcas�ng systems, informa�on transmission 
systems for dissemina�on and early warning of disasters

Decision No. 3196/QĐ-BTNMT 2019 approving the e-govern-
ment architecture towards the digital government of MONRE

Provide guidance for database centraliza�on, storage and 
management, including databases on climate change, 
hydro-met, sea and islands, and water resource, etc. and 
informa�on system on disaster risks

Decision No. 379/QD-TTg-2021, on the Approval for the 
Na�onal Strategy for Disaster Mi�ga�on and Preven�on to 
2030, Vision to 2050,

Upgrade and modernize the na�onal network for disaster 
observa�on and monitoring
Build monitoring systems for riverbank and coastal 
erosion, floods, flash floods, landslides, saline intrusion

Decision No. 18/2021/QD-TTg 2021, on Natural Disaster 
Forecas�ng, Warning, and Informa�on Transmission and 
Disaster Severity Levels

Improve forecast, warning and informa�on transmission 
for natural disaster forecas�ng and dissemina�on

Decision No. 942/QD-TTg 2021 approving the e-government 
development strategy towards the digital government in the 
2021-2025 period, with a vision to 2030

Develop na�onal databases on priori�zed sectors
R&D of new digital technologies such as Cloud Compu�ng, 
Big Data, Mobility, IoT, AI, Blockchain, social media, etc.

Main objec�ve 
      Monitoring and Observa�on
      Forecas�ng and modelling
      Database centraliza�on & management
      Early warning/ Dissemina�on

Direc�ve No. 16/CT-TTg 2017 on improving capacity to 
access the 4th Industrial Revolu�on

Developing informa�on technology infrastructure
Develop human resources for informa�on technology and 
raising awareness on Revolu�on 4.0
Provide tax and finance support to encourage private sector 
invest in technological innova�on and R&D

Direc�ve 6524/CT-BNN-KHCN 2017 on strengthening 
capacity for the fourth industrial revolu�on  

R&D of informa�on technology, and GIS and remote sensing 
technology

Decision No. 5378/QĐ-BNN-KHCN 2017 approving the 
e-government architecture towards the digital government 
of MARD 

Provide guidance for database centraliza�on, storage and 
management for agriculture sectors, including databases on 
disaster preven�on, forestry, and infrastructure (dikes, water 
reservoirs, sluice gates, etc.) 

Decision 4201/QD-BNN-KHCN 2019 Approving the 
Informa�on Technology Applica�on Plan in 2020 of MARD 

Develop informa�on system on disaster preven�on and na�onal 
database on sea-dikes
R&D in advanced technologies such as Cloud Compu�ng, Ar�ficial 
Intelligence (AI), Internet of things (IoT), Big data, applica�on  

Decision No. 417/QD-TTg 2019, an overall ac�on program to 
implement Resolu�on No. 120 on sustainable and 
climate-resilient development of the Mekong River delta 

Modernize monitoring, warning, and forecas�ng systems 
for natural resources and environment observa�on
Develop cross-sectoral database of the Mekong Delta
Build an inter-regional integrated data center in the MKD

Decision No. 749/QD-TTG 2020- Program for na�onal digital 
transforma�on by 2025 with orienta�ons towards 2030 

Strengthen monitoring & observa�on network on environment, 
weather, and agriculture
Develop na�onal e-Governance pla�orm (data.gov.vn)
Informa�on system for natural resources & environment
Develop digital infrastructure
Promote interna�onal coopera�on for innova�ve R&D

Decision No. 127/QD-TTG 2021 on issuing the na�onal 
strategy on research, development, and applica�on of 
ar�ficial intelligence un�l the year 2030

Data collec�on, standardiza�on, and centraliza�on. Develop 
joint-, open access-database for sectors/provinces
Build data and compu�ng infrastructure for AI applica�on
Capacity building, voca�onal training on AI applica�on
R&D of digital technologies (AI, IoT, Apps, etc.) 

Plan 298/KH-UBND dat 2021 on promo�ng AI applica�on in 
An Giang province (following Decision 127/QĐ-TTg 2021)

Strengthen monitoring systems to support environmental risk 
and climate change forecas�ng and warning
Centralize database on natural resources and environment 
connect with other database. 
R&D of so�ware to collect input data of different sector

   Digital Infrastructure development 
   Capacity development
   Private sector engagement 
   Digital technology development/ R&D

Targeted actors/implementers
Na�onal/cross-sectoral 
MONRE
MARD
Provincial

Status of policy 

Under develop-
ment/expired

In effect 

Decision 957/QD-TTg 2020 on the Approval of the Proposal 
on Preven�on and Management of Riverine and Coastal 
Erosion by 2030

Improve capacity to forecast and monitor river and coastal 
erosion
Develop the database on riverbank and coastal erosion by 
2023 to complete a map of coastal erosion in the MKD

Figure 5.1 Policy timeline and key objectives.
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There are a number of limitations and challenges 
that are currently constraining the effective 
implementation and mainstreaming of digital 
technologies into the DRM framework in Viet Nam 
and the MKD. 

1.  Despite many policies referring to 
‘digitalisation’, ‘information technology’, 
or the ‘4.0 Industry Revolution’, these 
terms are exaggerated and ill-defined 
in most legal documents. This leads to 
misunderstanding and lack of targeted 
direction in the transformation of policies 
into meaningful actions.

2.  Even though national policies and some 
sectoral and provincial documents define 
digitalisation targets, there is a lack of 
clear action plans for applying digital 
technologies, particularly at the provincial 
level. This is compounded by a lack of 
an effective monitoring and evaluation 
framework (WB, 2019), insufficient funding 
at local levels, and human capacity gaps.

3.  Data sharing and centralisation are 
identified as key priorities and necessary 
conditions for effective DMS. However, 
the formulation of joint databases is still 
facing difficulties due to limited data-
sharing commitments among agencies. For 
example, the collaboration between MARD 
and MONRE in disaster management 
remains weak, even though the two bodies 
are regulated to collaborate on matters of 
disaster management.

4.  Although both national and local 
policies have prioritised public-private 
partnerships in the digitalisation process, 
plans for implementing this initiative are 
quite vague, lacking specific measures 
regarding the formation and pooling if 
resources. Therefore, stronger support 
for private companies, especially start-
ups, is recommended given they will be at 
the forefront of developing new initiatives 
through emerging technologies (Cameron 
et al., 2019).

5.  Finally, overlapping mandates in the 
current regulatory framework complicate 
coordination between ministries. For 
example, under Decision No. 3196/QD-
BTNMT (2019), MONRE is responsible for 
the management of the Mekong River Delta 
Data Centre. This includes monitoring and 
forecasting datasets on agriculture, climate 
change, hydrometeorology, oceanography, 
natural resources, and coastal erosion. 
MARD, on the other hand, is assigned to 
develop a national database on coastal and 
riverine erosion, which will directly inform 
decisions about coastal zone management 
and planning (Decision No. 957/2020/QD-
TTg). These overlapping mandates can 
duplicate the required human and financial 
resources, while management weaknesses 
and conflicts in data management and 
sharing impede efforts toward data 
standardisation.
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6. Coastal Erosion Technology 
Assessment

Recognising the drivers and impacts to coastal 
erosion, in this section, we examine the available 
technologies that supports in addressing these 
coastal risks. Based on our methodology, the 
examination is divided into the three stages of the 
coastal erosion disaster information distribution 
channel (DIDC) – the Observation stage, 
Analysis and Accumulation stage, and finally, the 
Dissemination stage. In each of these stages, 
the research divides the technology categories 
according to their respective supporting functions, 
identified through the needs assessment and 
technology scanning (see Figure 6.1). The 

following sections delve into each of these 
functions, examining relevant policy objectives, 
technologies utilised, innovations currently 
or previously implemented in Viet Nam, and 
existing challenges and gaps. In combination, the 
workshop results are used to support the narrative 
and help prioritise the proposed key technology 
intervention packages. These identified packages 
are included in the form of technology investment 
plans; and contain information on the hardware 
requirements, potential technology providers, 
system architecture, institutional arrangements, 
data sharing arrangements, and cost estimates. 
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   • Infrastructure risk assessments
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Loudspeakers
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Loudspeakers
Mobile apps/social media 
Radio/ TV
SMS

Figure 6.1: Coastal erosion information channel with technology functions and promising technologies. 
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6.1. The Observation Stage

This section focuses on the assessment of the data 
and technologies in the observation stage of the 
coastal erosion management (CEM) information 
chain. Observation technologies play an important 
role in CEM, as they provide foundational 
information for further analysis and decision-
making. They are a prerequisite for forecasting 
climate scenarios and hydrometeorological 
conditions, and generating risk assessments 
(UNFCCC, 2020). 

Shoreline monitoring, mangrove monitoring, 
and coastal protection infrastructure monitoring 
were considered the most important technology 
functions to support improved CEM in the MKD 
by the relevant stakeholders engaged in the 
interactive workshop (see Figure 6.2). However, 
they were also identified as the areas where 
there was the least capacity withing the existing 
institutional infrastructure, highlighting the 
existing capacity gaps for effective CEM. In 

general, technology functions linked to the direct 
monitoring of coastal erosion and its impacts 
were considered of higher importance than those 
functions focussed on the indirect drivers, such 
as hydro meteorological monitoring, sediment 
monitoring, and oceanographic monitoring.

Many of the technologies that can be applied at the 
observation stage offer crosscutting functionality 
(see Figure 6.3). Key stakeholders were asked to 
prioritise the most promising technologies for 
supporting data gathering across all the identified 
technology functions, prioritising salinity stations, 
satellites, and hydro met stations.

In the following sections the results of the workshop 
are further elaborated on with the support of 
national and international literature sources, 
follow-up consultations with key stakeholders, 
and exploring the linkages with existing policies 
and programming. Based on the triangulation of 
these available resources technology investment 
packages are identified and further developed.



Digital technologies for Coastal Resilience in the Mekong Delta:
A review of the current digital technology landscape and forward visions for a resilient coast

28

0

1.0

2.0

3.0

4.0

5.0

Shoreline 
monitoring

Mangrove 
monitoring

Hydro-met 
monitoring

Oceanographic 
monitoring

Sediment 
monitoring

Coastal protection 
infr. monitoring

Loss and damage 
monitoring

Average Provincial sta� Data collection Research Policy maker

4.3
4.5 4.6

5.0

4.2
4.4

4.2 4.3

4.03.2 3.6
3.3

3.9 3.9
3.3

3.4

2.8
3.3

4.2 4.3

3.0
2.7 2.6

3.8

3.0

4.0
3.9 3.9

4.3 4.3
3.8

4.1

3.4

4.1

3.7
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6.1.1. Mangrove monitoring

Mangrove monitoring was identified as a priority 
technological function, with high importance and 
moderate to low existing capacity (see Figure 6.2). 
The management and monitoring of mangrove 
forests falls under the mandate of the Viet Nam 
Administration of Forestry (VNFOREST) [Circular 
33/2018/TT-BNNPTNT], under which the Forest 
Inventory and Planning Institute (FIPI) coordinates 
monitoring and reporting activities. FIPI works 
closely with forest protection sub-departments, 
including forest rangers and forest management 
boards at the community level. Data is recorded 
in the national forest resource database (http://
frms.vnforest.gov.vn/[1]), a forest management 
information system on the management, 
exploitation, and use of forest resources [Decision 
No. 1439/QD-BNN-TCLN]. Recently, the FIPI has 
developed a proposal for implementation of 
National Forestry Development Planning for 2021-
2030 and the Vision to 2050, including provisions 
for the National Forest Inventory, Monitoring and 
Assessment Project (NFIMAP6) from 2021-2025, 
including a national inventory on mangrove forest 
coverage and status (GEF, 2020).

While advanced technologies have been widely 
applied for forest monitoring and reporting in Viet 
Nam, there remains potential to further mainstream 
their application for mangrove monitoring in 
the Mekong Delta. There are several initiatives 
using earth observation satellites for forest cover 
mapping in Viet Nam including government led 
initiatives, large multinational development 
projects, and one-off research projects. This is in 
addition to the global forest cover datasets such as 
the Global Forest Watch (coverage, change), Global 
Land Analysis & Discovery (coverage, change, 
height), Ocean Wealth (restoration potential) 
and Terra-I[2] (coverage, change). More recently, 
unmanned aerial vehicles (UAVs), commonly 
known as lightweight drones and “Flycams” in Viet 
Nam, have gained popularity in monitoring coastal 
vegetation due to their ability to provide very 
high-resolution images of hard-to-reach places at 
a low cost. The German Cooperation Development 
project Integrated Coastal Management 

[1]  This information system is only accessible with a log-in account 
[2]  Terra-I is already being used to support the development of deforestation free jurisdictions in Vietnams central 

highlands.

Programme (ICMP) implemented by GIZ recently 
piloted UAVs for mangrove monitoring in four 
coastal provinces Kien Giang, Ca Mau, Bac Lieu, 
and Soc Trang. Can Tho University (CTU) has also 
used UAVs to calculate the height of mangroves 
along the coast of Vinh Hai, finding it a more cost 
effective and accurate than traditional ground-
based surveys (Vu, 2017). 

There are however a number of challenges for the 
widespread adoption of digital technologies for 
mangrove monitoring in the MKD. While surveying 
technologies such as satellites and UAVs have 
greatly reduced the costs of monitoring large and 
hard to access areas, local officials often lack the 
capacity to interpret the digital maps produced, 
limiting their role in supporting local decision 
making. Consequently, many of the officials 
tasked with the protection of mangrove forests 
prefer to rely on traditional field surveys by forest 
rangers. Other promising initiatives such as the 
establishment of co-management groups and the 
crowdsourcing of community information, only 
occur on a project basis and are not mainstreamed 
throughout the MKD (Thu & Populus, 2007) (Phong 
& Parnell, 2019).

6.1.2. Oceanographic monitoring

Oceanographic monitoring was seen as a 
lower priority technology function with low 
current capacity by the experts consulted in the 
workshop. However, when responses are isolated 
by actor type, researchers consider it to be of high 
importance, which coincides with assessments 
made by experts throughout the KII consultations. 
Under MONRE, the NHCMF and VASI and their 
regional/local units are responsible for monitoring 
and observation of oceanographic conditions. 
The DONREs and VASI are mandated to collect 
oceanographic data to support the building of an 
oceanographic database [Circular 20/2016/TT-
BTNMT]. There is however currently a very low 
density of oceanographic monitoring station in 
the MKD, with few utilising automated monitoring 
technologies. With 24 manual tide gauge 
monitoring points in operation, 12 situated along 
the coastline and river mouths. In addition, as of 

http://frms.vnforest.gov.vn/
http://frms.vnforest.gov.vn/
https://www.globalforestwatch.org/
https://maps.oceanwealth.org/mangrove-restoration/
http://www.terra-i.org/terra-i/data/data-statistics.html
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2016, there are 3 manual river mouth monitoring 
points and 3 marine meteorology stations situated 
surrounding the delta (Figure 6.4). 

Recognising these short-comings in the current 
coastal monitoring network, the GoV approved 
the “Master plan for national natural resources 
and environment monitoring networks for 2016 
– 2026, with a vision to 2030” [Decision 90/QD-
TTg], along with the more targeted “Strengthening 
capacity and modernising material and technical 
foundations in service of management of marine 
and island resources and environment by 2030” 
[Decision No. 896/QD-TTg]. The policies mandate 
that MONRE is to be in charge of upgrading the 
oceanographic monitoring network in the MKD, 
including the upgrading and installation of 44 
stations in three phases of 2016-2020, 2021-2025 
and 2026-2030 (Figure 6.5). However, the necessary 
budget to implement the plan has not been made 
available, with little execution on the ground.

Figure 6.4: Current locations of oceanographic information monitoring technologies in the MKD

Currently, there are three main automated 
technologies utilised in collecting oceanographic 
information across Viet Nam, namely buoys, 
marine radars and oceanographic stations. While 
extremely effective in collecting key oceanographic 
parameters—wind speed and direction; 
atmospheric conditions; sea temperature; 
humidity; salinity; pH; turbidity; and waves and 
currents—buoys have not been widely adopted in 
Viet Nam. A previous project led by the Norwegian 
government installed a series of buoys for storm 
surge early warning across the central coast, only 
for them to be taken out of operation at the end of 
the project due to issues with maintenance costs 
and theft (MONRE, 2015). Technology Package 
1 on oceanographic monitoring proposes two 
alternatives for the installation of oceanographic 
buoys in the MKD, including a smaller network of 
large and relatively high-cost oceanographic buoys 
located near islands, or a much larger network of 
low cost near-shore buoys. Providers of low-cost 
nearshore buoys such as Sofar Ocean have been 
identified as promising technology providers 

https://www.sofarocean.com/
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Figure 6.5: Planned oceanographic monitoring locations detailed under Decision 90/QD-TTg

bringing significant benefits by improving the 
data availability of near shore processes for 
oceanographic modelling, sediment monitoring, 
and early warning.

The High-Frequency Radar (HFR) marine radar 
system installed in the coastal area is used to 
measure wave data within a 20 km radius, and 
surface current data within a 300 km radius, 
operating 24/7 to support typhoon and disaster 
early warning. Currently, HFR technology is still 
relatively new and is yet to be applied in the MKD, 
with only three stations installed along the coast 
in Northern and Central Viet Nam (MONRE, 2015). 

Oceanographic Stations are structures built along 
the shoreline or on islands that monitor a range of 
oceanographic parameters. Out of the 18 stations 
located in Viet Nam, only eight are using automatic 
equipment, with the remainder relying on outdated 
equipment from the 1970s, such as Soviet-era CYM 
tide gauges and inaccurate Ivanop wave gauges. For 
stations where monitoring equipment is unavailable 
or out of service, oceanic parameters are recorded 
using visual observations, wooden ruler gauges, 
and manual salinity gauges (MONRE, 2015). 

Oceanographic monitoring in Viet Nam faces two 
challenges, namely, a lack of funding and a lack of 
specialised staff. From 2007 to 2015, the identified 
investment need for oceanographic monitoring in 
Viet Nam totalled 348 billion VND. This included 
the costs of oceanographic monitoring network 
needs, radars, and integrated monitoring stations. 
Only 29.31% of these needs were funded, 
representing one of the lowest-funding rates in 
environmental monitoring under MONRE. As of 
2015, of the 2,085 staff in MONRE responsible for 
environmental and natural resource monitoring, 
only 11 directly support oceanographic monitoring 
(MONRE, 2015).

6.1.3. Hydro-meteorological monitoring

Hydro-meteorological information was noted 
by stakeholders as of high importance for 
coastal erosion study, with the current capacity 
considered adequate. The VNMHA oversees the 
management of the national hydrometeorological 
station network as well as hydrometeorological 
monitoring, forecasting, and warning [Decision 
03/2018/QD-TTg]. 



Digital technologies for Coastal Resilience in the Mekong Delta:
A review of the current digital technology landscape and forward visions for a resilient coast

32

Hydro-meteorological monitoring in the MKD 
is carried out through a network of 158 hydro-
meteorological monitoring stations that gather 
data on a range of parameters. Meteorological 
stations are used to collect data on wind speeds, 
temperatures, precipitation, atmospheric 
pressure, and humidity, while hydrological stations 
focus on the measurement of water conditions 
including water level, temperature, turbidity, 
water quality, etc. Vietnams 2011 National 
Strategy on Climate Change [No. 2139/QD-TTg] 
set out the ambition of modernising the national 
hydro-meteorological monitoring network to have 
the same density as a developed country and with 
90% of the stations automated by 2020. According 
to NHCMFs own figures, this target was missed 
with only 40% of hydro-meteorological monitoring 
stations fully automated in 2020 (kttvqg.gov.
vn, 2020). More recently, the Master plan for 
national hydro-meteorological networks for 2021 
– 2030, with a vision to 2050 [No. 433/QD-TTg] 
has reiterated these targets for modernising the 
hydro-meteorology network through increasing 
the density of hydro-meteorological monitoring 
stations. 

In addition to the data gathered through the 
existing network of hydro-meteorological 
monitoring stations, weather satellites and radar 
stations play an important role in supporting 
hydro-meteorological forecasting in Viet Nam 
(Dinh et al., 2021; Chen, Ruan, and Zhao, 2018). 
Currently, data from multiple weather satellites 
(NOAA, Himawari-8 etc.) have been used as inputs 
to weather forecasting models at NCHMF, and 
for forecasting and climate modelling at research 
institutes such as IMHEN. To further support 
forecasting capabilities, there is a doppler weather 
radar station located in Nha Be, Ho Chi Minh 
City, which was installed in 2017 with sufficient 
range to support weather forecasting in the MKD 
(Hoang, n.d.). Radar data from the Nha Be station 
and 10 others located in Viet Nam can be accessed 
through the RainViewer webpage.

For Viet Nam to meet its targets for modernising 
the hydro-meteorological monitoring network 
investments will need to be made in upgrading 
and automating the existing hydrological and 
meteorological stations in the MKD. However, for 
such initiatives to be successful any programmes 

that aim to modernise the network will need to 
ensure that there is interoperability between 
the different stations, data sharing agreements 
between the different authorities tasked with 
managing the stations, and sufficient budget 
allocation for operational and maintenance costs.

6.1.4. Shoreline monitoring

The shoreline monitoring function was ranked as 
having the highest level of importance and lowest 
current capacity by key stakeholders consulted, 
representing the largest Importance-to-
Capacity gap of the functions assessed under the 
Observation stage. These findings are supported 
by the literature and key informant consultations, 
which highlights the potential impacts of shoreline 
change and erosion on agricultural activities, 
coastal communities, and protection infrastructure 
(see section 4). 

Currently, there is neither a specific legal nor 
institutional arrangement for shoreline monitoring, 
with the coastal zone crosscutting the different 
institutional mandates, with agencies/institutions 
under MARD (VNDMA, VNFOREST, DWR, VAWR, 
etc.) and MONRE (VASI, VNHMA) all playing a key 
role. Additionally, research institutions under VAST 
(Institute of Oceanography, VNSC) and universities 
(CTU, TLU, HCMUS, etc) have conducted a wide 
range of studies in Viet Nam that have attempted 
to assess changes in the shoreline along the MKD. 
Recently, there have been a series of coastal 
erosion studies cover the MKD commissioned by 
MOST through Decision 906/QD-BKHCN 2016, 
including “Study on evaluation of coastal erosion 
process and shoreline evolution forecasting in 
the MKD coastline”; “Proposal for policy and 
mechanism for sustainable management of MKD 
coastline”; etc., with results expected in 2023. In 
addition to these government led initiatives, there 
are a number of development partners running 
activities in this field, including GIZ, AFD, and WB.

The existing studies on shoreline change in the MKD 
have utilised a range of research methodologies 
and technologies to support their assessments. 
Increasingly, traditional ground surveys are 
being supplemented with landscape level data 
gathered through satellite, aircraft and/or UAV 
mounted remote sensing technologies. Shoreline 

https://www.rainviewer.com/weather-radar-map-live.html?loc=14.6285,97.4263,5
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cameras have also been installed in the MKD 
under previous projects to provide continuous 
monitoring of shoreline morphological changes at 
erosion hotspots. 

A number of recent studies have made use of 
earth observation satellites to support large 
scale assessments of shoreline change in the 
MKD (Doan, 2021) (D. Van Binh, Wietlisbach, 
et al., 2020) (VidasGIS, n.d.) (Lam et al., 2014). 
These assessments are mostly one-off studies 
conducted using open access optical imaging 
or synthetic aperture radar (SAR) satellites (see 
Annex 2. A review of satellite image research 
for coastal management applications in Viet 
Nam). In 2023, Viet Nam is set to launch its own 
very high-resolution Earth observation satellite 
system, LOTUSat-1, under the project Disaster 
and Climate Change Countermeasures Using 
an Earth Observation Satellite, utilising Official 
Development Assistance (ODA) funds from the 
Japan International Cooperation Agency (JICA). 
The main objective of this satellite system will be 
to support disaster and climate-change measures 
in Viet Nam. LOTUSat-1 will offer very high-
resolution data that could be utilised to improve 
the monitoring of shoreline change in the MKD.

There have also been a number of recent research 
projects that have used UAVs to support the 
monitoring of shoreline change along the MKD. In 
Ca Mau province, ICMP-GIZ utilised the Shoreline 
Video Assessment Method (SVAM) with UAVs to 
assess the shoreline parameters such as physical 
coastal condition, mangrove forest typology, 
mangrove extent and condition, erosion classes 
(GIZ, 2018). Another study led by MOST and the 
French National Research Institute for Sustainable 
Development (IRD), on “Hydrodynamic regime and 
sediment transport in estuarine and coastal zones 
of Nha Trang bay, Khanh Hoa province”, employed 
2 rotary-wing drones mounted with cameras to 
conducted topography and bathymetry study for 
Nha Trang shoreline. The results highlight that the 
evolution of the shoreline depends considerably 
on the monsoon climate (T. M. Thanh et al., 2014).

The use of shoreline cameras to monitor coastal 
erosion was piloted by SIWRR under the Lower 
Mekong Delta Coastal Zones Project funded by 

the European Union and the Agence Française de 
Développement (AFD). This project studied erosion 
processes in the Lower Mekong Delta coastal zones 
and identifying measures for protecting Go-Cong 
and Phu-Tan. The project benefitted from technical 
support from Waves’n Sea, a French technology 
provider specialising in camera monitoring systems 
for coastal erosion management. The shoreline 
camera system offers continuous monitoring 
of wave characteristics, shoreline change, 
beach topography, shallow water bathymetry, 
overtopping events, and hydro-sediment budgets. 
The data generated supports assessments on the 
impact of storm events and structural efficiency of 
protection works, facilitating data driven decision 
making on beach management operations 
and the construction/ maintenance of coastal 
infrastructure. The shoreline camera system offers 
much higher spatial and temporal resolution than 
satellite monitoring, sharing ultra-high-resolution 
images every 10 minutes versus satellite imaging 
which provides lower resolution images every 
5-14 days depending on the satellite used. There 
are however a number of drawbacks with such 
an approach, primarily being the much lower 
spatial coverage than satellite derived measures 
of shoreline change. Considering the trade-off 
between the spatial coverage and resolution, it is 
important to weigh up the decision support value 
of continuous ultra-high-resolution monitoring 
at selected locations vs lower resolution satellite 
monitoring of the full MKD coastline using 
remote sensing. The project was also faced with 
a number of other challenges such as issues with 
data collection due to patchy mobile internet 
coverage; difficulties in distinguishing between 
the turbid coastal waters and muddy shoreline; 
rain, fog, and mist lowering the image quality and 
prohibiting further processing; and limited funds 
for continuing the data collection and processing 
beyond the project lifespan. 

6.1.5. Sediment monitoring

Among stakeholders consulted during the 
workshop, sediment monitoring was considered 
moderately important, ranking the lowest 
amongst the monitoring functions. It is however a 
critical driver of shoreline change due to its impact 
on the deposition of sediments in the MKD. VASI 

https://wavesnsee.com/en/home/
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and NHCMF manage water monitoring networks/
hydrological monitoring stations, which regularly 
observe sediment parameter as a sub-component 
for water quality assessment. A wide range of 
research institutes (SIWRR, SIWRP, and ICOE under 
VAWR; Institute of Oceanography and VNSC under 
VAST; and universities such as VNU, TLU, CTU, etc.) 
also conduct sediment monitoring for research 
projects on shoreline change, erosion, and flooding 
modelling and forecasting. The observation and 
monitoring of sediment parameter follow Viet 
Nam technical standards, according to Circular 
24/2017/TT-BTNMT on environmental monitoring 
techniques, and Circular 10/2021/TT-BTNMT 
on environmental monitoring techniques and 
management of environmental quality information 
and data. 

There are five stations in the MKD that conduct 
regular Suspended Sediment Concentration (SCC) 
surveys (Figure 6.6). As of 2014, there are also 
79 other hydrological stations in the MKD that 
collect SSC data. However, based on interviews 

with KIIs, samples from these 79 stations are 
collected irregularly, mainly during flood seasons, 
with sampling dependent on the annual budgets 
of the Southern Hydro-Meteorological Centre. For 
sediment monitoring in the upper catchment see 
Discharge and Sediment Monitoring Programme 
(DSMP)

Aside from these traditional monitoring 
tools, satellite imagery has also emerged as a 
contributor to sediment monitoring, through 
the use of satellite image analysis on certain 
spectral bands to extract SSC, turbidity, and Total 
Suspended Solids (TSS) variables (EOMAP, n.d.; 
German Aerospace Center, n.d.) Vo et al. (2019) 
Nguyen et al. (2020). Comparison of satellite 
derived sediment concentrations with in situ 
measurements revealed a high level of accuracy, 
highlighting the potential for satellite monitoring 
of sediment throughout the whole MKD. 

Figure 6.6: Location of hydrological stations in the MKD, extracted from Decision No. 90/QD-TTg (2016)
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Case study 1 Discharge and Sediment Monitoring Programme (DSMP)

In addition to the monitoring work conducted at a national level, the Mekong River Commission 
run a large programme on sediment monitoring through the Mekong basin under their Discharge 
and Sediment Monitoring Programme (DSMP). The DSMP ran from 2009-2014 with financial 
support from AFD, the French Facility for Global Environment (FFEM), and the government of 
Finland. The key activities of the project included regular discharge measurements and sediment 
sampling at 17 locations throughout the basin, bathymetric surveys, technology transfer, and 
capacity development (Koehnken, 2014)

Figure 6.7 Monitoring sites throughout the Mekong (Source: Koehnken, 2014)
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6.1.6. Socioeconomic exposure and loss and 
damage monitoring

Monitoring and assessment of losses and 
damages from coastal risks directly supports 
in the identification of vulnerable areas, the 
disbursement of relief funding and recovery 
efforts, and the provision of potential insurance. 
Stakeholders identified loss and damage 
monitoring and reporting as an important function 
for coastal management. Current local capacity to 
collect this information was rated as adequate. 

Estimations of direct damage caused by past 
disasters are based on several sources. Since 2016, 
pursuant to Circular No. 43/2015/TTLT-BNNPTNT-
BKHDT, the comprehensive national statistical 
database owned by VNDMA and the National 
Steering Committee for Natural Disaster Prevention 
and Control (NSCNDPC) has collected damage 
data for 21 types of disasters. This information 
is complemented by damage assessment data 
compiled by local ministry representatives. The 
data are typically updated daily following disaster 
events. A drawback of the NSCNDPC database is 
that it is built as a bottom-up reporting system 
from communes to districts, provinces, and up 
to the central level, without a monitoring or 
validation mechanism. While there are number 
of policies that dictate damage assessment 
guidelines for financial support, such as Decree 
02/2017/ND-CP and others issued by the Ministry 
of Finance, this quantitative assessment is mainly 
based on the personal judgement of field staff, 
limiting its reliability as an estimate for economic 
losses. Besides the NSCNDPC, the General 
Statistics Office is a prominent source of data on 
disaster loss and damage, although it covers only 6 
statistical parameters: total damage, the number 
of deaths, the number of injured people, rice area 
damaged, crop area damaged, and the number of 
houses damaged.

Globally, a wide range of technologies can 
aid the estimation of losses and damage from 
disaster events. Four global databases inform 
disaster losses and damage assessment in Viet 
Nam: the Emergency Events Database (EM-DAT), 
NatCatSERVICE, the GLobal IDEntifier (GLIDE) 
database, and DesInventar. Satellite imagery 
can support rapid post-disaster assessments 
to determine the scope of damage, supporting 

recovery and remediation work, as well as 
insurance claims. To validate impacts on the 
ground, the mobility of UAVs facilitates damage 
assessment and the quantification of material 
losses. Mobile phone applications such as the 
“PCTT” app provided by the VDNMA can also be 
leveraged during the disaster recovery process 
for direct reporting from affected households, 
which can help response officers by providing the 
locations of impacts, photos, videos, and other 
information during and after disasters. However, 
these technologies are currently not mainstreamed 
for community disaster impact assessments. 

6.1.7. Coastal protection infrastructure 
monitoring

The coastal protection infrastructure of the MKD 
is becoming increasingly vulnerable to evolving 
climate risks. The degradation of these works, 
which include sea dikes, revetments of sea 
dike and embankments, breakwaters, gabions, 
U-shaped fences and T-shaped fences, etc. will 
further expose local communities to climate risks 
and disasters such as coastal flooding and coastal 
erosion. Therefore, monitoring of these critical 
infrastructures is crucial for better management 
of coastal areas. This understanding is shared 
among stakeholders, who rated the coastal 
protection infrastructure monitoring function as 
highly important. The current capacity to monitor 
is rated as moderate, with a noticeable division of 
opinion between provincial staff (adequate) and 
other stakeholder groups (below adequate).

The state management of sea dike systems falls 
under mandate of MARD, in which VDNMA 
under MARD is responsible for monitoring and 
management of database in sea dike network. 
At the local level, the DARDs, specifically the 
Dike Management Unit under the Irrigation 
Department, oversee management of sea dikes 
and irrigation systems such as dikes, canals, 
sluice gates, etc. Besides, Ca Mau and Tien Giang 
provinces have established the community Dike 
management groups, managed by the communal 
people committee, to coordinate with the Dike 
Management Unit in sea dike monitoring and 
protection (T. T. Tran & Dinh, 2021).

Overall, the monitoring of coastal protection 
infrastructure is inconsistent and scattered due 

https://www.emdat.be/
https://www.munichre.com/content/dam/munichre/contentlounge/website-pieces/documents/302-06733_en.pdf/_jcr_content/renditions/original./302-06733_en.pdf
https://www.glidenumber.net/glide/public/about.jsp
https://www.desinventar.net/
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to a lack of equipment, technical and human 
capacity, appropriate survey frequencies and 
data collection systems. This monitoring work has 
received limited investments in the application 
of advanced technologies, instead it is mainly 
based on field surveys conducted by provincial 
Dike Management Units or Sub-departments 
of Irrigation before and after storm season. 
Recently, the department of dike management 
under VNDMA, in collaboration with provincial 
governments, has reportedly piloted camera 
systems to supervise critical sea dike segments in 
Viet Nam (phongchongthientai, 2021).  However, 
the status of these camera systems remains 
unevaluated. In 2019, the NSCNDPC implemented 
the project on the “Installation of 08 storm-
response monitoring points, including surveillance 
camera equipment (IP camera), wind measuring 
stations, and rain measurement at critical sea 
dyke locations combined with ships and boats 
monitoring in the provinces from Quang Ninh to 
Thanh Hoa”. The camera system provides real-
time footage of estuarine or coastal water level 
rise at critical points, supporting disaster warning 
and prevention. The installed systems are still 
working and are expected to be replicated in other 
coastal provinces (UNDP, 2021). Similar camera 
monitoring systems are already widely employed 
for monitoring reservoir infrastructure, flush gates 
and supporting dam infrastructure, with live feeds 

directly accessible online through the Viet Nam 
Water Resource Database. 

Besides the camera system, UAVs are a possible 
solution for routine monitoring of coastal protection 
infrastructure (baotainguyenmoitruong, 2018). 
UAV’s equipped with high-resolution cameras, 
can remotely collect data on the status of 
the infrastructure, detect damages (cracks or 
eroded parts) even during flooding event when 
accessing to the dike may be dangerous for 
local staff (Miquel et al., 2016). As monitoring 
coastal infrastructure requires significant human 
resources, crowdsourcing can act as another 
promising tool. Local communities living near 
the shoreline can be focal points to provide 
information on the status of critical infrastructure, 
contributing to early warning and timely response 
to infrastructure damages. Some ICT tools such 
as social media and mobile apps have potential 
to support infrastructure reporting by local 
communities, but there are not any examples of 
such initiatives being used in Viet Nam at this time. 
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6.2. The Accumulation and Analysis 
Stage

In this chapter we look at the utilisation of digital 
technologies for the accumulation and analysis of 
available datasets to support decision making around 
coastal erosion management. The current network 
of monitoring technologies in the observation stage 
is highly fragmented with different technologies, 
institutional mandates, and local authorities, 
making it critical that data gathered is organised 
and stored in an accessible manner, ready for 
further analysis. The chapter is divided into three 
sections following the accumulation of available 
datasets into databases, the processing of available 
data for modelling and forecasting purposes, and 
the use of modelled outputs to inform decision 
making on coastal erosion management. The three 
technology functions identified for this stage in the 
are listed below: 

1.  Database management, founded on 
three processes: data centralisation, data 
standardisation and data visualisation. 

2.  Modelling and forecasting, comprising a 
range of products: hydrometeorological 
forecasting, oceanographic forecasting, 
coastal erosion modelling, and 
infrastructure risk assessment.

3.  Planning, zoning, and management, 
involving three processes: risk and 
vulnerability analysis, infrastructural 
planning, and relocation plans.

To identify priority areas for intervention among 
these three functions, key stakeholders were 
consulted during the workshop. Database 
management was recognised as the highest 
priority technology function, followed by planning, 
and modelling and forecasting which were 
ranked equally. Database management was also 
identified as the area where there was currently 
the lowest capacity, joint with modelling and 
forecasting (Figure 6.8). A detailed list of the main 
technologies employed for each function and the 
key actors can be found in Annex 3. Identification 
of key participating institutions at each stage of 
the Coastal Erosion Information Delivery Channel. 
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Figure 6.8 Assessment of priorities and capacity among the three phases of the analysis stage(N=45).

6.2.1. Database management

Database management is the process of collecting, 
organising, and storing data so that it is accessible 
for further analysis, visualisation, and decision 
support. As coastal resilience-related data is often 
managed by a multitude of institutions, ministries, 
and departments, effective data management is 
crucial to ensuring this fragmented information is 
centralised and available to research institutions. 
This importance of database management is 
incongruent with the assessments made by 
workshop stakeholders during the national 
workshop, who ranked this process as the highest 
priority for intervention within the Analysis and 
Accumulation Stage. 

Currently, several policies specify the roles and 
responsibilities of different institutions in database 
management. The Law on Hydrometeorology (Law 
No. 90/2015/QH13) designates MONRE as the 
main institution to manage and issue directives 
about data standards on hydrometeorological 
databases, with the NCHMF tasked to maintain 
and manage this database. VASI is designated as 
the responsible institution to establish a national 
database on marine and coastal areas, including 

data on geology, aquatic resources, islands, 
and sea-use planning (Circular No. 20/2016/TT-
BTNMT). In addition, MARD is assigned with the 
development of a national database on coastal 
and riverine erosion, which will directly inform 
decisions about coastal zoning and planning 
(Decision No. 957/2020/QD-TTg). As previously 
mentioned, overlapping mandates such as those 
between MARD and MONRE can create conflicts 
in data management and sharing, which impedes 
efforts toward data standardisation, given 
different institutions use their own guidelines. 
This is despite specific measures being taken to 
improve data standardisation among ministerial 
bodies, such as those mentioned in Circular No. 
26/2014/TT-BTNMT.

To unravel these complexities and best assess the 
current state of database management for coastal 
resilience data, the research devised three key 
technological sub-functions:

1.  Data standardisation: The process of 
ensuring that data from different sources 
are recorded and stored in a uniform 
format, allowing for easy aggregation and 
analysis. 
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2.  Data centralisation: The process of 
aggregating different data sets into a single 
database for improved access and cross-
analysis. 

3.  Data visualisation: The use of visualisation 
tools to allow target users to gain insights 
easily from large, complex data sets. 

Among these three sub-functions, experts 
consulted in the workshop ranked data 
centralisation as the most important component 
of database management (Figure 6.9). Data 
standardisation was given the second-highest 
priority, with researchers in particular rating this 
process as an extremely high priority; researchers 
often combine multiple data sets to further 
develop analyses, and cleaning non-uniform data 
can be time-consuming, which limits the overall 
potential to conduct complex analyses. Data 
visualisation was considered the lowest priority 
of the three database management components 
but was still ranked as high priority generally. 
Visualisation was ranked as the highest priority by 
policymakers, possibly representing their need for 
digestible knowledge to enhance decision-making 
capabilities.

Data standardisation can be achieved through 
the establishment of protocols for collecting 
and recording data, ideally at the point of data 

collection. This process can also occur at later 
stages, once data sources have been centralised 
into one database, assuming the data are 
comparable. 

To best understand the challenges behind data 
standardisation, it needs to be understood 
that there are currently two main data streams 
collected from the local level: 

1.  Data collected by provincial, district, and 
communal departments and offices, in 
accordance with the mandates of central-
level governments. For example, local 
hydrometeorological stations collect 
the data and transfer it to the regional 
hydrometeorological centre and NHCMF 
to support monitoring and forecasting. 
As central government institutions are 
directly responsible for the collection 
and management of this data, there are 
clear standardisation and data formats 
in place to guide local level staff. As such, 
these sectoral datasets have shown better 
alignment for standardisation, though 
standardisation issues still exist when 
multi-sectoral and integrated data sets 
are brought together for analysis (DINTE, 
2016). 
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Figure 6.9 Priorities in the database management stage, divided by user roles (N=42). 
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2.  Different from the data collection 
mandated by central governments, 
provincial authorities also issue mandates 
for environmental and socio-economic 
surveying and data collection. This type 
of data has standardisation issues, due 
to each province employing their own 
data collection methods and standards. 
As such, data sets can be stored as 
physical documents or in mismatched, 
non-standard formats, which causes 
inefficiencies in accessing, processing, and 
analysing datasets. 

Data centralisation is an important process in 
Viet Nam because much of the observational data 
are collected and stored by different institutions, 
resulting in a fragmented data pool (CRRMDP, 
no date; Rentschler, Braese, et al., 2020). At 
the ministerial and departmental levels, this 
situation often results from different institutional 
mandates for data collection and storage. Seen 
as a potential revenue stream for ministries and 
their departments, some of this data is only 
made available through purchasing. At the level 
of research institutes, important data sets for 
coastal management are also collected from 
research projects. However, this information is 
especially difficult in terms of granting public 
access, given research institutes see their data 
as offering comparative advantages, to attract 
funding for further research grants. In addition, 
the collection of this type of data often only covers 
the duration of the research project, providing a 
temporal snapshot of the environmental and 
socio-economic conditions during that period. This 
fragmented data pool leaves decision-makers and 
researchers with only a sub-set of the information 

required for a holistic temporal and spatial 
assessment of coastal resilience in Viet Nam. In 
terms of integrating databases, there are currently 
no mechanisms or regulations for data sharing 
among data owners in the coastal management 
field. Hence, the data acquisition process can 
be extremely time-consuming due to the extra 
regulatory burden required (DINTE, 2016).

Recognising this fragmentation, this research 
has conducted a preliminary data scanning of 
datasets relating to coastal resilience, identifying 
key owners, collectors, and users of the 
information. The mapping identifies 6 key multi-
disciplinary data categories that supports coastal 
management processes, including: (1) base layers, 
(2) socio-economic information and vulnerability, 
(3) hydro-met data, (4) coastline information, (5) 
planning and response documents, and finally 
(6) documents and guidelines (See Annex 4: Data 
availability for coastal erosion management 
mapping.).  

Despite these challenges in data centralisation, 
a range of public digital platforms have recently 
been established to support the process. These 
digital tools are cross-cutting, with both data 
centralisation and visualisation components that 
enable stakeholders to interpret information 
to inform their decision-making. The four most 
relevant platforms are the Coastal Protection 
for the MKD (CPMD: https://coastal-protection-
mekongdelta.com/) decision-support tool; the 
Water Information System for the Mekong Delta 
(WISDOM); the Catch Mekong Knowledge Hub; 
and the Viet Nam Disaster Management System 
(VNDMS) (see Figure 6.10). 
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Technology 
information 
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Information
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Development 
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Gov

GIZ/
VNDMA DMPTC VNSC UNDP ICEM

Ownership German 
Gov VNDMA VNDMA Ben Tre 

Province UNDP ICEM
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coverage MK Basin MKD National Provincial National MKD
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Ongoing

2019 - 
Ongoing 2018 2014-2015

Database 
management  

Centralised 
database X X X X X

Standardisation  X X X

Data 
visualisation  X X X X X

Modelling 
and 
forecasting

Hydro-
meteorological 
forecasts 

X X X X X

Oceanographic 
forecasts  X X (SLR) X (SLR)
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X
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X X X

Infrastructure 
planning X X

Figure 6.10 An analysis of decision support tools relating to coastal management in the MKD.
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The CPMD, WISDOM, and Catch-Mekong 
information systems are strong examples of public-
access coastal management information sources. 
One commonality of these systems, however, 
is the lack of maintenance and development of 
information past the project end date. Discussions 
with KIIs suggested that once these donor-
funded information systems are transferred to 
government counterparts, they are not sustained. 
This may be for various reasons, such as a lack of 
political or strategic will to sustain the system, lack 
of personnel or funding to operate the system, or 
a lack of clear data protocols to connect to the 
databases of multiple Vietnamese institutions. 

To avoid repeating past mistakes and to ensure the 
long-term sustainability of coastal management 
information systems, it is important that future 
initiatives ensure the tools are owned by and 
co-developed with Vietnamese institutions. Two 
recent examples of information systems that are 
managed by national institutions but have also 
collaborated with international organisations 
are the Viet Nam Data Cube, a tool that aims to 
centralise satellite imagery data sources in Viet 
Nam, and the VNDMS developed by the VNDMA.

The Viet Nam Data Cube (VNDC) officially began 
development in 2017 under the VNSC and VAST, in 
an effort to centralise satellite imagery information 
in Viet Nam. This initiative was supported by 
Committee on Earth Observation Satellites (CEOS), 
Commonwealth Scientific and Industrial Research 
Organisation (CSIRO), IM Systems Group (IMSG), 
and data providers, as part of the global Open 
Data Cube. The VNDC system will be a place to 
store multiple types of satellite image data and 
develop application algorithms for specific users, 
covering aspects such as forest monitoring. The 
VNDC system will provide open-access to satellite 
data, including raw data from providers, and 
analysis-ready data (ARD). In addition, the VNDC 
will also conditionally provide data and additional 
application services, including monitoring of rice 
and crop areas, land-surface water, and more. 
Most importantly, the VNDC system will allow 
server connections by other institutions, reducing 
the data storage and analysis requirements by user 
institutions, which is usually a major limitation.
Existing database systems at central level can 
be upgraded to handle the new influx of data 

required, including hydrological data, sediment, 
waves, etc. However, depending on the assigned 
duties and responsibilities of each institution, they 
may not have the political power nor the mandate 
to consolidate all information sources relating to 
coastal management, given these cover a range 
of multi-sectoral information including water 
resources, land use, satellite imagery, and socio-
economic information. Thus, the identification 
of suitable cross-cutting institutions with the 
mandate to utilise this wide-ranging data for 
coastal management is vital. This institution can 
be supported by the construction or upgrading 
of a data warehouse for improved data storage. 
This approach is currently being utilised by the 
World Bank, through engagement with SIWRR—
under VAWR, MARD—to support the building 
of a modelling and forecasting data centre.  
Department of Information Technology (DINTE) 
under MONRE, is also supported by the World 
Bank to invest in the Mekong Delta Data Centre.

Data visualisation directly relates to how data 
and information are conveyed to end users. If 
information is represented better, in a more 
visually comprehensible way, it will be easier 
for decision-makers and citizens to understand 
the data’s underlying complexities. This goal can 
be accomplished through the use of online data 
dashboards, web geographic information system 
(GIS) applications, and phone apps, among other 
options. As current case studies on databases 
demonstrate, there are numerous platforms 
where data is visualised for enhanced access and 
visibility (see Figure 6.10). However, information 
is often not fully reported, partially because the 
databases themselves may be incomplete and, 
as such, do not provide a comprehensive view 
of environmental conditions. This drawback is 
especially detrimental to the community early 
warning process, as real-time digestible knowledge 
can support communities and businesses to 
engage in disaster prevention activities at a local 
level.
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Case study 2 the Viet Nam Disaster Management System

The VNDMS is a decision support and early warning system (EWS) that was developed by and is 
hosted under the Disaster Management Policy and Technology Center (DMPTC) of the VNDMA. 
The tool has an open-access version that offers basic functionality such as flood and typhoon 
forecasting, with more advanced features requiring additional login details, being accessible 
to decision-makers and practitioners. Under the VNDMS system, provincial authorities also gain 
access to Provincial Disaster Management Systems (PDMS), which incorporate community-level 
information from province-specific databases. At present, only Ca Mau has a PDMS in operation 
in the MKD. The VNDMS has not been developed under a single project, rather being seen as a 
long-term initiative with different components developed under a number of smaller government 
or international partner funded initiatives (see Case study 3 Integrating Modelling Outputs into 
the VNDMS). 

Figure 6.11 Interface of VNDMS

The development of the VNDMS spans three main phases:

Phase 1: Incorporating and connecting to the existing databases supporting disaster risk 
management
Phase 2: System optimisation and data standardisation
Phase 3: Automatic analysis and decision support

At present, progress on the development of the VNDMS has focused mainly on Phases 1 and 2. 
Phase 1 progress includes expanding the VNDMS database and incorporating real-time information 
into the system. Phase 2 progress includes adding rudimentary visualisations of storm tracks, 
hydrometeorological information, and other information related to disaster risk management. 
VietGIS, a private company providing GIS solutions, is currently supporting the DMPTC through 
this process of data standardisation and information visualisation. 

https://vietgis.com.vn/
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6.2.2. Modelling, forecasting, and risk 
analysis

Modelling and forecasting coastal dynamics 
play an important role in coastal planning, 
informing decision-makers about which types of 
interventions are needed and where for the best 
results. The coastal zone is a complex ecological 
region to conduct modelling and forecasting, due 
to the area being the interface between land and 
sea. This requires a wide range of environmental 
information to provide the necessary parameters 
for numerical models. In this section, the 
research will present 4 key modelling and analysis 
processes that contributes to developing a further 
understanding of the coastal zone:

1.  Hydrometeorological forecasting: Utilising 
hydrometeorological data to generate fore-
cast outputs on precipitation, temperature, 
river flow, flooding, drought, etc. 

2.  Oceanographic forecasting: Transforming 
oceanographic data into forecasts of wave 
dynamics, ocean currents, and other in-
depth information products.

3.  Salinity forecasting: Using data on tides, 
water levels in the Mekong Basin, and 
seasonal hydrometeorological forecasts to 
estimate the extent of saline intrusion in 
the MKD. 

4.  Sediment and coastal erosion modelling: 
Complex modelling requiring inputs from 

hydrometeorological and oceanographic 
forecasting. When combined with 
sediment transport data to understand 
natural coastal nourishment dynamics, 
scientists can provide forecasts of future 
coastline change and erosion rates. 

5.  Infrastructure risk assessment: Considering 
the coastal zone forecasting outputs 
mentioned above and combines these 
with socio-economic and infrastructural 
data. This can inform decision-makers on 
the design standards required to minimise 
economic losses in coastal areas

Regarding the priority-setting activity for 
modelling and forecasting, participants generally 
expressed that all knowledge products above 
were high- to extremely high-priority. Salinity 
forecasting, coastal erosion modelling, and 
hydrometeorological forecasting were the top 3 
highest priorities. These products were particularly 
highly rated among provincial staff (Figure 6.12)

Currently, a major barrier for improved modelling 
and forecasting products is the incomplete 
databases of hydraulic, sediment transport, and 
oceanographic data. These sources are quite 
scattered and owned by different units (See 
Section 6.2.1 – Database management). There are 
also a number of gaps for key data inputs required 
for the development of holistic models for the 
MKD, including data on oceanographic tides, 
waves, and currents. 
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Figure 6.12 Priorities during the modelling and forecasting stage, divided by user roles (N=40).
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6.2.2.1. Hydrometeorological Forecasting

The Viet Nam Meteorological Hydrological 
Administration (VMHA) is responsible for 
monitoring and forecasting for 20 major 
rivers in Viet Nam. Its local and regional 
hydrometeorological forecasting centres keep 
track of the local hydrological situation and inform 
the national centre of their findings. The VMHA 
currently manages the Meteo-Hydrological Data 
Archival and Retrieval System (MHDARS) database. 
Within this database, however, data management 
and utilisation that support forecasters are not 
optimal and could be upgraded (NCHMF, n.d.). 
However, the appeal of hydrometeorological 
forecasting for widespread use in flood forecasting 
is limited, particularly in developing economies 
with limited financial and technological resources. 
More accessible, versatile, and easy-to-use models 
could help broaden their appeal, for example, 
simple, non-restrictively licensed models such as 
open-source models (Ngo et al., 2018).

Over the last two decades, AI technologies have 
given rise to powerful computing systems such as 
artificial neural networks (ANNs), fuzzy logic (FL), 
and an adaptive neuro-fuzzy inference system 
(ANFIS). Such techniques have been used to 
predict hydrological events such as streamflow, 
rainfall-runoff, groundwater levels, water quality, 
and sediment load. In Viet Nam, AI application has 
been adopted by numerous agencies and research 
institutes such as NHCMF, IMHEN, TLU, VNU, 
etc., in many fields, including meteorological and 
hydrological forecasting, salinisation modelling, 
flood risk assessment, erosion forecasting, etc. (P. 
V Hoa et al., 2019; Pham et al., 2019; Truong, 2020)

6.2.2.2. Oceanographic forecasting and 
modelling 

Oceanographic processes such as tides, currents, 
and wave action are major drivers of coastal 
erosion. Accurate forecasting is necessary to 
provide early warning for extreme events such as 
storm surges that exacerbate coastal erosion and 
may result in breaches of coastal infrastructure. 
Over longer periods, modelling of oceanographic 
processes such as sea-level rise and high tide marks 
will play a vital role in informing infrastructural 
measures and socio-economic planning. 

Efforts have been made in Viet Nam to improve 
the process of oceanographic forecasting 
and modelling. These include conducting 
oceanographic data assimilation in the East Sea 
to enhance the accuracy of models using the 
Ensemble Kalman Filter (EnKG) and SWAN (N. T. 
Thanh et al., 2018). Other efforts have focused on 
combining wave heights calculated from satellite 
imagery and measured at the MSP1 station of 
Vietsovpetro, leading to improvements in model 
calculation efficiency and higher-quality wave 
forecasts. The SIWRR has applied the Mike 21 FM 
to build a comprehensive East Sea model focusing 
on the MKD coastal zone, supporting projects led 
by AFD and Southampton University.  Marchesiello 
et al., (2019), CARE, Ho Chi Minh City University of 
Technology, HCMC, Viet Nam had also produced 
the Coastal and Regional Community model 
(CROCO) to predict shoreline change trend in the 
Mekong coastal zone, however the modelling does 
not cover the full of ocean area.

6.2.2.3. Coastal Erosion and Sediment Modelling 

To simulate and forecast coastline evolution in 
the MKD requires the combined hydraulic and 
sediment transport data for both the river and 
ocean. To date, two main numerical modelling 
software packages have been applied for MKD 
study, particularly coastline evolution, including 
both open-source and commercial models (Table 
6.1).

In Viet Nam, these modelling techniques have 
been utilised to understand sediment dynamics, 
wave dynamics, climate change, and sea-level rise. 
From these models, researchers have identified 
the variables that impact the coastline formation, 
including external factors such as the climate 
system, impacts from the East and West Oceans, 
and sediment transport. In addition, internal 
factors including the geographical location and 
whether it is conducive to sediment formation; 
the role of ecosystems and economic activity, 
and the region’s geological makeup have been 
identified (Nguyen, 2015). From such modelling 
work, researchers can pinpoint coastal erosion 
locations, erosion rates, and how future scenarios 
may influence these trends. Coastal erosion and 
sediment modelling forecasts can, however, be 
considered uncertain. This is due to progressive 
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external factors, such as rising sea levels and 
upstream sediment reduction, that have not yet 
been fully incorporated into modelling techniques 
(Nguyễn, 2015). 

6.2.2.4. Infrastructure Risk Assessments

Infrastructure risk assessments inform decision-
makers about the design standards required to 
minimise economic losses. Risk assessments for 
coastal infrastructure require input information 
including oceanographic and coastal erosion 
forecasts, statistics on the surrounding 
environment, data on construction quality 
and design, policy factors, safety norms, and 
acceptable risk levels. Estimations of tide and 
storm surge risks must be as accurate as possible. 

In Viet Nam, since 2013, preliminary design 
rules have been based on the most dangerous 
conditions, when a typhoon landing coincides with 
high tides. This calculation method is relatively 
simple, provides conservative measures for risk, 
and over-predicts the values for the total water 
level to inform dike construction (T. T. Thanh et 
al., 2019). This current method, following the 
Monte Carlo approach (following the Standard for 
Hydraulic Structures-Requirements for Sea dike 
Design, TCVN 9901:2013) is more sophisticated 
than previous design standards. However, it 
requires more detailed data, which is often 
unavailable. Its accuracy is still questionable where 
surge-level data are relatively rare compared 
to astronomical tide-level data. This calculation 
procedure also fails to address the influence of 

long-term sea-level rise on surge behaviour. Two-
dimensional numerical models (such as Deft3D 
tidal model, MIKE 21 wave model) could provide 
an alternative to the contemporary procedure of 
designing sea dikes to the Viet Nam standard (T. T. 
Thanh et al., 2019). 

Even with support from the SWIRR and 
SRHMC, the incorporation of coastal protection 
infrastructure into flood models at a national 
scale is still prohibitively difficult. To support in 
this process, GIZ has implemented an initiative to 
incorporate protection infrastructure into large-
scale flood modelling. The project applied climate-
risk assessments of both planned projects and 
existing infrastructure in Viet Nam. In addition, 
the project promoted the interface between 
climate information providers and decision-
makers and provides training on using climate 
information for participants at various levels of 
the planning process. All activities are integrated 
into the National Adaptation Plan and Nationally 
Determined Contributions (GIZ, 2019).

6.2.3. Planning, zoning, and management 
decisions

The management of decisions relating to coastal 
management is a complex task. Planning, zoning, 
and management to enhance coastal resilience 
has been noted as a highly important function by 
stakeholders. Among the three functions for the 
Accumulation and Analysis stage, this function 
was noted by stakeholders as having the highest 
capacity, currently considered adequate.

Table 6.1 The two main numerical modelling software packages applied for MKD study

Software Producer Capacity Advantages Disadvantages Application

MIKE The Institute of 
Hydraulics and 
Environment 
(DHI), Denmark

Simulate flow, 
water quality, 
and sediment 
transport in rivers 
and oceans.

Most widely used, 
easy to use, highly 
reliable results, can 
be easily linked to 
other software.

Commercial 
software.

SIWRR, CTU, 
SIWRP, VAWR, 
HCMUS, SIWRP.

Delft3D Deltares, The 
Netherlands

Simulate flow, 
transport, 
morphology, and 
water quality for 
rivers, estuaries, 
and oceans.

Open-Source 
software, easy to 
use, highly reliable 
results, can be 
easily linked to 
other software.

Model accuracy 
is dependant on 
the experience 
of the model 
runner.

SIWRR, CTU, 
HCMUS.
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This research has divided this function into three 
main sub-functions, to best provide assessments 
on planning processes supporting in coastal 
resilience, including:

1.  Risk mapping and vulnerability analysis

2.  Socio economic and disaster risk planning, 
relocation, and zoning

3.  Infrastructure planning. 

Risk mapping and vulnerability analysis are 
used to enhance decision makers knowledge 
on vulnerability to climate risks.  Often, these 

maps are presented as a hazard risk maps or 
exposure maps that highlights areas where local 
communities are affected by or vulnerable to a 
particular hazard. These maps can be incorporated 
into data visualisation tools to help managers 
and decision makers identify and prioritise risks 
and plan appropriate adaptive actions. These 
adaptive actions can include upgrading protection 
infrastructure, supporting early warning, 
proposing recovery and adaptive mechanisms, 
or strengthening local awareness and capacity in 
emergency response. 

Case study 3 Integrating Modelling Outputs into the VNDMS

In 2015–16, a severe drought impacted the MKD provinces and the Central Highlands, as a result 
of an unusually strong El Niño reducing regional rainfall. In response to its devastating effects, a 
consortium comprised of the FAO, UN Women, and Save the Children set out to improve early 
warning capacities and strengthen drought forecasting products in Gia Lai and Ca Mau. The 
project collaborated with the IMHEN to produce monthly forecasting products for the following 
six months (FAO, 2019) which were then integrated into the VNDMS system, where they were 
overlayed with the socio-economic data layers to develop vulnerability maps. These vulnerability 
maps highlighted areas where householders were vulnerable to being driven below the poverty 
line by projected drought conditions, helping target support to those most in need before the 
drought (Figure 6.13). 

  

Figure 6.13 Overlaying forecasting and socio-economic information to produce vulnerability maps on 
the VNDMS

Recently, this consortium moved on to phase two of the projects, to institutionalise forecast-based 
financing and early warning in the VNDMA. This is done through the incorporation of forecasting 
and warning outputs into the VNDMS (UNWOMEN, 2020).
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Due to the large information requirement 
to generate these maps, the collection and 
centralisation of data for subsequent synthesis is 
vital. Recognisably, this is also the main current 
limitation. The data inadequacy is mainly due 
to poor or non-existing documentation of past 
events. Decision-makers are often prompted 
to use expert judgment, which raises the level 
of uncertainty related to such factors as the 
probability and characteristics of the hazard, 
return periods, the extent of natural processes 
like floods, and the expected degree of loss. 
Moreover, expert judgment leads to qualitative 
results that, due to their subjectivity, are difficult 
to compare with data from different case studies. 
Recently, there have been emerging initiatives 
supporting better risk-informed decisions for the 
MKD. A key example of this is the UNDP’s support 
for the VNDMA for drought-forecasting in Ca Mau 
province.

6.2.3.1. Socio-Economic and Disaster Risk 
Planning, Relocation, and Zoning 

A range of institutions are involved in the planning 
process, including the MOC, MARD, and MONRE, 
which focus on infrastructure, agricultural zoning, 
and natural resource zoning, respectively. In the 
short and medium term, addressing impacts 
of sea-level rise on agricultural production is 
of high priority for MARD. Decision No. 68/QD-
TTg, Approving the Revision of the Planning for 
Construction of the Mekong Delta Region by 2030, 
Vision to 2050, recognises the importance of 
climate-change adaptation in the MKD, which is 
projected to become a central hub for agricultural 
and aquaculture production. In parallel, in decision 
No. 639/2014/QD-BNN-KH, Approving Agricultural 
and Rural Planning in the Mekong Delta to 2020, 
View to 2030 in Climate Change Conditions, 
MARD has established that agricultural and rural 
development in the region needs to be sustainable 
and climate-change adaptive. With an expected 
30,000 ha of agricultural production area will be 
inundated due to sea levels by 2030, about 15,000 
ha of this area will be repurposed to aquacultural 
production. Different ecosystems within the MKD 
are expected to showcase their comparative 
advantages in agricultural and aquacultural 
production. 

Aside from land-use planning decisions, at national, 
ministerial, provincial and lower administrative 
levels, disaster prevention and management (DPM) 
plans also contribute to coordinating institutional 
activity surrounding disaster risk. According to the 
Natural Disaster Prevention Law (33/2013/QH13), 
disaster prevention and management plans are 
required to be formulated at commune, district, 
provincial, ministerial, and national level every 
5 years, in accordance with the socio-economic 
development plans. The most recent cycle of 
disaster prevention and management plans was 
completed from 2015-2020. Notably, at provincial 
level, among the eight key requirements set forth 
by VNDMA, the application of scientific and 4.0 
technology advancements to support in disaster 
management and prevention activities were 
specifically emphasised (Decision No 334/2017/
QD-PCTT-UPKP). 

Despite the ambitious technical guidelines from 
VNDMA for the development of provincial DPM 
plans, a majority of provinces in the MKD were 
unable to fulfil these requirements. Some provinces 
had only developed prevention and response 
plans for few specific natural disasters (VNDMA, 
2018). In addition, while technical guidelines 
required provinces to prepare risk maps for each 
disaster type, this information is not present in 
a majority of provincial DPM plans in the MKD. 
The proposed response activities within the plans 
do not capture the broad nature of promoting 
resource mobilisation, inter-sectoral and inter-
ministerial cooperation within the province. As a 
result, the section on the incorporation of disaster 
risk into sectoral and socio-economic planning has 
performed poorly, with some provinces failing to 
include it at all. Some reasoning behind the poor 
integration included: inadequate data, capacity 
and resources to assess in detail community 
vulnerability levels and the impact of the disasters 
across sectors.

At district and commune level, the development 
of these DPM plans become scarcer. As of 2018, 
3 years into the 2015-2020 cycle, MARD assessed 
that there was a limited number of these lower-
administrative levels DRM plans. For those 
localities that did develop DPM plans, they were 
mostly districts and communes that were already 
receiving disaster readiness capacity building 
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activities from donor-funded organisations, such 
as WB, GIZ, JICA and UNDP. For the remaining 
provinces, the lack of human and financial 
resources was understood to be the major barrier 
(VNDMA, 2018).

Besides disaster management and socio-economic 
planning, the government has also moved towards 
implementing coastal zoning and spatial planning 
practices, to better develop and manage coastal 
and surrounding areas (Rentschler et al., 2020). 
Three main tools are utilised to implement 
coastal zoning in Viet Nam, namely, marine spatial 
planning, land-use planning, and coastal protection 
corridors, or setback lines (Rentschler et al., 2020). 
During this process, however, a large amount of 
geographical information, such as that regarding 
important coastal assets, is unavailable, hindering 
effective zone planning. Here, information about 
natural and artificial assets, particularly their 
relative location, condition, and vulnerability, can 
enable more accurate risk exposure estimates 
and support prioritising risk reduction measures. 

To best supplement this information, systematic 
asset surveys and monitoring systems remain vital 
(Rentschler et al., 2020). 

Enforcement of coastal zoning is also a challenge for 
the Vietnamese government. While delimitation 
zones have been identified, an increasing number 
of houses are still being constructed in highly 
vulnerable areas close to rivers and coastlines, 
increasing safety risks and driving further 
erosion. While there are existing policies that 
support household reallocation, they are deemed 
inadequate, especially in regard to the financing 
support process. Even though fixed budgetary 
funds are allocated to support households in 
relocation, inflation is not considered, causing 
funds to become increasingly problematic over 
the years. This, in combination with the already 
limited financial support, have caused a delay in 
numerous relocation projects in the MKD (MARD, 
no date).  

Source: VNDMA, 2018 

Figure 6.14 An example of some risk maps presents in Nam Dong commune’s DPM plan (Thua Thien Hue 
Province) for storm, floods and landslides. Nam Dong commune’s DRM plan was used as a representative model 

in MARD’s technical guideline.
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Case study 4 The Mekong Delta Decision Support Framework

Source:  https://icem.com.au/DELTA/  

Figure 6.15 The Mekong Delta Decision Support Framework interface.

The Mekong Delta Decision Support Framework (DSF) was developed under a joint initiative 
by the International Centre for Environmental Management (ICEM), the World Bank, and the 
Australian Government, named the Building Resilience in the Mekong Delta Project. The tool 
provides an evidence-based process supporting integrated regional investment decisions in 
agriculture, water resources, and transport development across the MKD. Users can quickly 
select layers of infrastructural and environmental information, including ecological zones, 
protection infrastructure, and land-use information, as well as climate-projection information on 
flooding, salinity, and shoreline change. Similar to previous decision-support tools, information 
was sourced from the SIWRR, SIWRP, and other Viet Nam-based research institutions. One of 
the main advantages of this tool is its use as an easy-access information resource for visualising 
risks in the MKD (Figure 6.15). However, it lacks data interpolation and analysis and so does not 
allow for a detailed understanding of specific intervention priorities or locations. Aside from its 
online dashboard, there is no further information on whether the tool has been integrated into 
management processes in Viet Nam.

https://icem.com.au/DELTA/
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6.2.3.2. Coastal Protection Infrastructure 
planning 

Infrastructure planning faces several major 
hurdles in Viet Nam. Firstly, the sea-dike system 
in the MKD is designed accordingly to relatively 
low safety standards. Overall, about 84% of Viet 
Nam’s entire dike system is classified as Grades 
IV and V, with safety standards of only 30 years 
and 10–30 years, respectively, according to TCVN 
9165:2012. Hence, financing the upgrading of 
these dike systems is crucial to coastal protection 
measures (van Ledden et al., 2020) (Figure 6.16). 
However, insufficient budget is the largest barrier 
for institutions to implement adequate coastal 
protection infrastructure. At present, a large 
proportion of coastal protection infrastructure 
funding comes from the central government. 
Although social-financing approaches are 
reflected across policy documents as an important 
channel for resource capitalisation, funding from 
this source has been limited. Where financial 
attention has not been given by the central budget, 
localities have used low-cost approaches, such as 
establishing plant-based wave breakers, sandbags, 
and relocating households as adaptive measures 
to coastal erosion. These measures, however, are 
short-term and do not meet required standards 
(CRRMDP, no date).

Secondly, the coastal protection constructions are 
not pre-emptive (CRRMDP, no date). Rather, the 
government builds protective infrastructure at 
current erosion hotspots due to a lack of holistic 
planning, data, and funding for effective pre-

emptive action. At many locations, construction 
has not been backed up by strong research or 
suitability and feasibility assessments, with works 
instead being built experimentally, leading to cost 
ineffectiveness. Many other technical deficiencies 
and vulnerabilities exist in the current protection 
infrastructure. For example, at some locations, 
the infrastructure represents the wrong type of 
coastal protection measure, such as the use of 
soft measures instead of hard measures; poor 
geographical placement; and sub-standard 
technical designs (van Ledden et al., 2020). 

To support in alleviating these barriers, there 
has been a number of decision-support 
tools developed by national institutions and 
international organisations. The CPMD, for 
example, developed a digital decision-support 
tool for sea-dike routing to calculate the cost-
benefit of coastal protection options, providing 
planners with basic climate-proofing measures 
for coastal protection infrastructures. The tool 
has the potential to support better planning for 
coastal protection infrastructure, ensuring that 
the works are not degraded over time due to the 
impacts of climate change. In the long run, to 
maintain effective use of the tool, it is necessary to 
accompany the tool’s analysis with regular climate 
risks updates, to best represent the changing 
nature of the future impacts of climate change. 
Moreover, other factors determining vulnerability 
can also change over time, such as settlements 
and economic activity in coastal areas, meaning 
predictions on their future development must also 
be incorporated (Niklas et al., 2018).

<< Safety Standard< Safety StandardMeets Safety Standard

Kien Giang
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Bac Lieu

Soc Trang

Tra Vinh

Ben Tre

Tien Giang 46% 54%

68% 32%

100%

90% 10%

100%

54%

40% 60%

46%

Source: (van Ledden et al., 2020).

Figure 6.16.  Evaluation of coastal dike standards in coastal MKD provinces 

http://coastal-protection-mekongdelta.com
http://coastal-protection-mekongdelta.com
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Case study  5 Online map of coastal and riverine erosion

Figure 6.17 Interface of the online map of coastal and riverine erosion 

Recently, the Center for Water Resources Software under the Viet Nam Academy for Water 
Resources produced an online web-GIS tool to monitor coastal and riverine erosion in Viet 
Nam, currently managed by the VNDMA. Using an existing database on erosion reporting and 
coastal protection infrastructure conditions, this online tool provides users with an assessment of 
priority intervention areas for coastal erosion, based on varying levels of erosion intensity. Where 
infrastructure maintenance and erosion prevention activities are occurring, the system also notes 
their current status and the budget allocated. During discussion with Center for Water Resources 
Software, officials noted that this tool would benefit from allowing open data contributions 
from local communities, to best reflect on-the-ground information on the state of erosion. This 
capability will allow for faster reporting, as compared to the traditional process of working up the 
bureaucratic chain towards the central level, and speedier incorporation of information into the 
database.

Source: https://satlov2.vndss.com/

https://satlov2.vndss.com/


Digital technologies for Coastal Resilience in the Mekong Delta:
A review of the current digital technology landscape and forward visions for a resilient coast

54

6.3. Dissemination stage

After hazard risk monitoring and analysis, 
communicating study results is critical to the 
successful, practical application of data. The 
successful dissemination of this information serves 
the decision-making process, raises awareness, 
and builds knowledge at the local level. We have 
already covered the importance of digital tools in 
disaster risk awareness, detection, and monitoring 
(Section 2) and analysis and forecasting (Section 
3). Here, we examine the role of digital tools in 
the communication of disaster risk warnings, to 
support preparedness and emergency responses. 
We examine both the current systems employed 
in Viet Nam and the potential to strengthen them 
through adopting advanced digital technologies. 

The dissemination stage for coastal erosion 
management includes three main functions. 

1.  Preparedness: The improvement of coastal 
protection infrastructure to increase 
adaptive capacity. This includes both 
grey infrastructures, such as sea dikes, 
sluice gates, and revetments, and green 
infrastructure, including mangrove forests. 

2.  Early warning: The provision of 
information, warnings, and forecasts on 
upcoming disasters to relevant authorities.

3.  Emergency response: The heightening 
of local awareness and the provision of 
information about response activities 
before, during, and after disaster events.

During the interactive workshop activity, 
participants identified their priority dissemination 
functions and current capacity to perform them. 
All three functions were noted as important in 
the dissemination stage, but early warning was 
considered the top priority (Figure 6.18). This 
function, however, was associated with the lowest 
implementation capacity. The preparedness 
function was considered the next most important 
aspect, also with low implementation capacity. 
According to stakeholders, SMS/message was 
considered the most effective and accessible 
dissemination technology for transmitting disaster 
risk information, followed by social media, such 
as Zalo and Facebook. Although, some traditional 
means of communication, e.g., loudspeakers 
and radio/TV are considered less effective by 
respondents, they are still highly accessible 
dissemination tools (Figure 6.19). 
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Figure 6.18 Priority and capacity assessment among three phases of dissemination (N=43).
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6.3.1. Preparedness: Coastal Infrastructure 
Support and Mangrove Restoration

The current climate-adaptive capacity of 
infrastructure, especially disaster prevention 
infrastructure, is limited (Baotintuc.vn, 2021). To 
incorporate disaster resilience into infrastructure 
construction, policymakers need up-to-date 
information. From central to local levels, 
systematically integrated information systems 
play an important role in decision-making. 
Managers and businesses would benefit from a 
publicly accessible database and an infrastructure 
planning system. To ensure essential infrastructure 
and adequate service delivery, critical facilities 
could be enhanced by integrating disaster risk 
information into all stages of planning, design, 
and maintenance. The improvement of critical 
infrastructure should start in the most exposed 
and under-protected areas, and existing safety 
standards must be reviewed and updated (WB, 

2020b). Digital technologies can also improve 
the management of mangrove forest resources 
by supporting two-way communication between 
VNFOREST, forest rangers, and community 
forest management boards. Some common 
dissemination tools for construction planning 
and mangrove restoration include websites, web 
portals, online libraries, web-GIS, and dashboards 
(Annex 1. List of digital technologies).

Local governments, agencies, and private partners 
involved in planning procedures for building, 
operating, and improving construction works, 
are required to consider many relevant factors, 
including disaster risk and exposure information, 
such as event magnitude, geographical distribution, 
frequency, and future trends. Improving 
infrastructure systems for greater climate and 
disaster resilience is an important target of the 
National Strategy for Disaster Prevention to 2030, 
Vision to 2050 (Decision No. 397/QD-TTg).

 Case study  6 Web- GIS based decision support tool for the MKD-coastal 
infrastructure management and mangrove restoration

The Decision Support Tool for coastal protection for the MKD of Viet Nam (CPMD) developed by 
the German Development Cooperation project ICMP is an open access online Information System 
containing a comprehensive Database and Library, providing information, materials, technical 
guidelines and recommendations for the strengthening of the coastal protection of the entire 
MKD. The online CPMD offers a digital decision support tool for coastal protection measures. The 
tool suggests protocols for breakwater assessment, sea-dyke design and cross-sectoral spatial 
planning. Integrating this information in construction planning helps in addressing the issues of poor 
functionality, adverse effects and structural quality of coastal works in the MKD.  The tool includes 
background information and downloadable guidance to support better mangrove restoration and 
management. Some recommendations include site assessment, species assessment, technical 
guidance, and management approach for mangrove restoration. Accordingly, a critical parameter for 
successful mangrove reforestation is a proper site selection, as the lack of proper drainage can be as 
destructive as high exposure to waves and strong currents. 

Figure 6.20 Web-GIS Interface of the CPMD: http://coastal-protection-mekongdelta.com/
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The workshop discussion and literature review 
both show that strengthening coastal protection 
infrastructure—both hard infrastructure like sea 
dikes, revetments, and resettlement locations, 
and green structures such as mangrove forests—is 
vital to combat coastal erosion in the MKD. Up-to-
date disaster information/data and forecasts are 
critical for supporting decision-making process 
but are mostly inaccessible to researchers, policy 
makers, and relevant partners involved in coastal 
infrastructure management and improvement.  
For these reasons, online decision-supporting tools 
that offer up-to-date information and forecasts, 
vulnerability or risk assessments, and guidance 
should be developed to serve decision making and 
planning to improve coastal protection.

To strengthen mangrove forest protection, the 
dissemination of hazard information should 
focus on local communities that earn their living 
from mangrove forest resources and directly 
participate in mangrove protection. In addition, 
the means of dissemination should be user-
friendly; the contents should be appropriate 
to target communities. Encouraging two-way 
communication could increase community 
support for mangrove protection.

6.3.2. Early warning

Viet Nam has an existing disaster warning and 
emergency response system that reaches from 
national to local levels. The National Steering 
Committee for Natural Disaster Prevention and 
Control (NSCNDPC) and the National Committee 
for Incident and Disaster Response and Search 
and Rescue (VINASARCOM) jointly coordinate the 
dissemination of hazard information, forecasts, and 
disaster early warnings produced by the NCHMF to 
the local level. In provinces, districts, and communes, 
the NSCNDPC and VINASARCOM were combined 
into a Commanding Committee for Natural Disaster 
Prevention and Control and Search and Rescue 
for each level (CCNDPC/SR). According to Decision 
No. 18/2021/QD-TTg (2021), these agencies are 
chaired by the People’s Committee and responsible 
for communicating natural disaster warnings and 
broadcasts to local people and communities. At 
the central, regional, and local levels, the NCHMF 
also produces disaster warnings and broadcasts 
updates about extreme weather forecasts. It 
sends this information to the mass media for 
direct communication with communities, including 
the Voice of Viet Nam, Radio System Viet Nam, 
television broadcasters, and provincial and district 
radio stations. In addition, regional stations operate 
at fixed frequencies and times to help disseminate 
warnings to marine vessels (Figure 6.21) (JICA, 2019).

Figure 6.21 The process of natural disaster information transmission in Viet Nam. 
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To disseminate early warnings to local 
communities and other end-users, there exist a 
wide range of technologies such as loudspeakers, 
television, radio, SMS, social media, mobile apps. 
Loudspeaker systems exist in all rural communes 
in Viet Nam and are commonly applied by local 
disaster management units to convey early 
warnings and forecasts. Radio and television 
effectively communicate broadcasts and early 
warnings about upcoming disasters to the public. 
SMS is one of the more reliable and inexpensive 

means of mass communication, helping transmit 
information from the Hydrometeorology 
Department and the CCNDPC/SR to locals, or 
vice versa. The SMS application in EWS has been 
strongly supported by NGOs such as the Institute 
for Social and Environmental Transition and Local 
Stakeholders (ISET) and the Save the Children 
(See Case study 7 Short message service for Early 
warning system in South Central Coast of Viet 
Nam). 

 

Case study 7 Short message service for Early warning system in South Central Coast 
of Viet Nam

The Institute for Social and Environmental Transition and Local Stakeholders (ISET), in collaboration 
with the Binh Dinh Climate Change Coordination Office; the provincial hydrometeorology 
department; the Centre for Tech and Information under DONRE; SIWRR; district and communal 
governments; and telecom enterprises, provided residents of Quy Nhon with early warnings 
about floods via SMS to support their evacuation to purpose-built shelters. In case of flooding, the 
Hydrometeorology Centre sent SMS messages to Committee of Flood and Storm Control members 
and community responders, who initiated the evacuation plan. Some key lessons learned were 
include the following. 

i)   The content of the SMS warnings was critical and should be co-developed with emergency 
response officials

ii)  Training and evacuation drills were extremely helpful to identify issues in the procedures

iii)  Local government authorities from across ministries need to be engaged from the project 
outset to ensure buy-in

iv)  The community should also be involved to enhance vulnerability mapping because they are 
aware of local vulnerabilities 

v)  The communication network is just as important as the accuracy and reliability of the monitoring 
network (ISET, 2016). 

In a separate project Save the Children established a two-way SMS early warning and disaster 
reporting system to support disaster risk reduction in Da Nang City. It focuses on delivering 
information and warnings about upcoming storms, typhoons, and flooding to local communities 
and disaster management units. In addition, volunteers with registered devices received SMS 
warnings, allowing them to help their local communities to respond pre-emptively. These 
registered users were also able to send information back to the control center, reporting on flood 
water height and other conditions and thus increasing the availability of localised data to inform 
further decision making (Save the Children, no date). 
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While there are a wide range of communication 
tools utilised at local level, these traditional 
communication tools for early warning tend to be 
highly technical and not user-friendly. This limits 
their utility and render them difficult for end users 
to understand. For example, the current warning 
bulletin for commanding committees at all levels 
is a text message describing the coordinates of a 
storm’s location and direction and water levels 
from hydrological gauging stations. Because local 
communities often cannot adequately interpret 
and act on this information, they tend to take action 
based only past experience (dantocmiennui.vn, 
2018).  In addition, the dissemination of information 
is often one-way, with information travelling from 
upper levels down to lower levels, which limits 
integration and feedback from local agencies and 
communities. The application of mobile apps and 
social media can help to alleviate this issue through 
enabling better two-way communication.  Recent 
technological advances have increased people’s 
connectivity, offering new means to disseminate 
risk information.  Viet Nam is becoming more and 
more digital, with a high number of mobile phones 
and cellular data subscription, even in rural areas 
(89% of rural people have mobile phone, 77% 
have access to the Internet and a growing number 
of rural people subscribe to digital flatforms and 
social media) (MMA, 2019). On NHCMF’s website, 
for example, the interface provides information 
on weather, temperature, rainfall, flood risks. This 
dashboard regularly releases updated information 
and forecasts on weather conditions and disaster 
warning news/ broadcasts as photos, risk maps, 
and satellite images. Recently, the VNDMA created 
a Zalo page to regularly deliver warnings and the 
latest news about natural disasters such as floods, 
storms, heavy rain, and landslides (Zalo “Phòng 
chống thiên tai”). Information about damage as 
well as emergency response tips are also provided 
to users. In addition, some disaster-prone provinces 
run their own Zalo pages to disseminate relevant 
information to their local communities (VTV, 
2020).  Currently, the number of users who follow 
these Zalo pages surpassed those following the 
VNDMA Facebook page (https://www.facebook.
com/phongchongthientaivn) (MMA, 2019). 

Despite the early warning advancements in Viet 
Nam, major attention has been focused only 
on large scale and rapid-onset disasters such 

as typhoons, storms, flash floods and droughts. 
Warnings and forecasts on smaller-scale, slow-
onset climate risks such as coastal and riverine 
erosion are scarce and received lessor attention. 
In Decision No. 18/2021/QD-TTg dated 22/4/2021, 
on Natural Disaster Forecasting, Warning, and 
Information Transmission and Disaster Severity 
Levels, the government noted different types of 
natural disasters requiring forecasting, warning, 
and information transmission, but did not mention 
river and coastal erosion. Instead, it only issued 
regulations pertaining to warnings of landslide 
events due to floods, heavy rain, and droughts, and 
these warnings were confined to the prediction of 
the probability of the hazards.  As a result, human 
capacity, awareness, and budgetary allocation for 
coastal erosion is limited.

6.3.3. Emergency response

Before and during disasters, the disaster 
management agencies will receive hazard 
warnings and alerts, and updates about disasters 
and situations at the affected areas. They will 
decide on response plans (evacuation, research 
and rescue, rapid damage and needs assessments, 
and relief during disasters) and disseminate these 
actions to their local units, local governments, 
and communities. The dissemination of response 
measures and guidance before and during 
disasters helps communities reduce their losses 
and damage and strengthen their resilience and 
adaptive capacity to disasters. For the case of 
coastal erosion, while it represents a slow on-
set risk, situations of emergencies can occur 
when swaths of infrastructure foundations, such 
as houses and roads collapse due to erosion. In 
more extreme weather cases, erosion may cause 
the collapse of coastal protection infrastructure, 
allowing sea water to intrude inland and 
cause flooding. According to workshop survey, 
emergency response is regarded as highly 
important, especially among provincial staff 
rated, as they are the major actor involved in local 
emergency response. 

International organisations and NGOs (e.g. UNDP, 
Oxfam, CARE, UNICEF, WHO, etc.) are also involved 
in emergency response through mobilising funds 
from international donors and communities, 
providing technical support and training on 

https://www.thoitietvietnam.gov.vn/kttv/
https://www.facebook.com/phongchongthientaivn
https://www.facebook.com/phongchongthientaivn
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response actions for local authorities and 
communities, organising field visit to affected areas 
during disasters and support local counterparts to 
implement and monitor relief and rehabilitation 
assistance.  

Emergency response dissemination tools vary 
across regions, depending on socio-economic 
conditions, infrastructure, the accessibility of local 
communities, and types of disasters. Traditionally, 
fax, telephone, SMS have been applied by disaster 
management agencies to provide instructions to 
local units before and during disasters. While SMS is 
considered an effective and accessible tool for early 
warning but during emergencies in a particular area, 
transmitting an immense volume of SMS alerts can 
congest a cell tower covering the said location, 
leading to congestion problems which can prevent 
vital information from being transmitted (Vdovin, 
2017). Websites are quickly and easily updated, 
and can be mass disseminated to huge numbers 
of users simultaneously but less useful during 
extreme storms, floods, landslides, etc. In addition, 
loudspeaker systems are present in village public 
spaces, with village leaders going door to door to 
also disseminate information. Placed throughout 
the community, loudspeakers have a large reach 
and can transmit information to an entire village at 
once. They play an important role in information 
dissemination, particularly during serious disasters 
when communication networks may be paralysed. 
A drawback to the system is its likelihood of breaking 
down, as well as its susceptibility to damage during 
disaster. Some communities have had difficulty 
maintaining and repairing loudspeakers, mainly 
due to budgetary issues. (JICA, 2019).  Radio 
and television are effective tools to disseminate 
response activities and raise awareness within local 
communities. Particularly, the VoV, the national 
radio broadcaster, offers emergency hotlines for 
radio phone-ins for users in need of assistance, with 
callers redirected Search and Rescue team or the 
Red Cross. This is an important service as Viet Nam 
does not have a dedicated emergency response 
number. However, these hotlines are often not 
equipped to deal with the large numbers of calls they 
receive in an emergency situation. Radio stations 
at local levels used for the transmission not only 
made it easy to identify the locations most in need 
and to act swiftly with an appropriate response, 

[3]  Only available in E-version

but also became a channel to inform villages of 
threats and appropriate actions. The stations 
were popular among small rural communities 
where radio receivers were better dispersed than 
other communication technologies. The limitation 
of radio is poor audience attentiveness due to 
unavailability of visual information (ABCID, 2015).

Digital media such as social media and mobile 
apps are emerging as promising tools (Annex 1. 
List of digital technologies[3]). During a disaster 
emergency, when communication media may 
be disrupted and hotlines may be overwhelmed, 
social media and mobile apps can help people to 
signal assistance needs and update information. 
Some mobile apps offer risk maps and location 
tracking tool, which help users understand about 
disasters inflicted area and the rescue situations. 
For example, Zalo recently introduced a new “SOS” 
function, allowing users to quickly seek help from 
other people on the platform. The users can quickly 
describe their status, provide their phone number 
and exact location during disaster events, thus 
facilitating easy rescue activities. This new function 
has been applied in South Central Coast and 
Highland provinces where frequently affected by 
storms, floods and landslides (Nhandan.vn, 2020). 
Some interactive platforms, such as the previously 
UNDP Viet Nam Relief tracking app (developed 
by GfD, now no longer in operation), allow 
humanitarian organisations to input information 
on relief activities, supporting the coordination 
of emergency resources. These emerging social 
media communication platforms harbour 
greater potential for two-way user-contributed 
information, an aspect often lacking among 
traditional ICTs. Despite this fact, these tools have 
only been largely experimental in Viet Nam, and 
have yet to make their way into formal emergency 
response channels.  In addition, these online tools 
depend on internet connectivity and smart phone 
use, meaning they are not accessible to all groups, 
including the elderly, the disabled, poor people, 
ethnic minorities, or those living in remote areas 
with limited connectivity. Hence, communication 
and information sharing during emergencies can 
be improved by combining traditional methods 
with technological applications that are suitable 
for each target audience, particularly vulnerable 
communities.
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7. Technology investment packages
 
Recognising these challenges and based on identified user needs, the study identifies five promising digital 
technology investment packages that target the key bottlenecks across the coastal information delivery 
channel. 

Technology package Description Proposed 
technologies Benefits Limitations Beneficiaries

1. Oceanographic 
monitoring

The modernisation 
and installation 
of automatic 
oceanographic 
monitoring stations 
to support improved 
modelling and 
forecasting of 
oceanographic 
processes.

a. Large 
oceanographic 
buoy (N=4)
b. Automated 
tide-gauges, and 
water monitoring 
stations (N=9)
c. Near-shore 
mini buoys (N=25)

- Provides 
hydrodynamics 
data to support 
better calibration of 
forecasting models
- Provides real time 
data to support tide 
and storm surge early 
warning system  
- Improve 
understanding of 
sediment and near 
shore dynamics

- Require a large 
budget for installation 
and continual 
maintenance 
(especially large 
oceanographic buoys). 
- Issue in cooperation 
among agencies in the 
use, operation, and 
management of the 
proposed systems
- Large maintenance 
costs jeopardise 
longevity.

VHMA
VASI
VAST

2. Satellite  
monitoring

Improving the 
utilisation of high-
resolution remote 
sensing data will 
open the opportunity 
for near real-time 
monitoring of coastal 
erosion, supporting 
improved coastal 
management 

a. Coastal erosion 
monitoring tool 
on VDC system 
using very high-
resolution data 
from LOTUSat-1 
satellite (or other 
open source EO 
data)

- Satellites offer a 
low-cost means to 
collect data with high 
spatial and temporal 
resolution 
- Satellite monitoring 
of coastal erosion 
has been proven to 
be effective under a 
number of previous 
one-off projects

- Satellite data needs 
to be backed up with 
ground observations 
and needs further 
processing/ analysis.
- Issues in data 
collection and data 
sharing mechanism 
among agencies. 

VNFOREST
VNDMA
SIWRR
VAST, etc.

3. Shoreline camera Camera system 
installed at erosion 
hotspots and 
adjacent to critical 
infrastructure along 
MRD to monitor 
wave characteristics, 
shoreline change, 
beach topography, 
shallow water 
bathymetry, 
overtopping events, 
and hydro-sediment 
budgets.

a. Camera, 
installation, 
transmission, and 
local processing 
(N=26) 

b. External image 
processing 

-  Shoreline camera 
system offers higher 
spatial and temporal 
resolution than other 
monitoring tools, 
covering a larger set 
of parameters 
- Cameras allow 
remote access 
to adjust the 
configuration, 
sampling scheme, and 
view recording
- Camera video 
images can be used 
to validate satellite 
imagery to improve 
modelling and 
forecasting.

- Camera system has 
lower spatial coverage 
than other remote 
sensing options
- Extreme weather 
conditions, weak 
internet coverage, 
and electricity 
infrastructure disrupt 
data
- Large cost for image 
processing from 
external partner 
jeopardises longevity
- Questions over 
need for such high-
resolution datasets 
with lower spatial 
coverage  

VNDMA
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Technology package Description Proposed 
technologies Benefits Limitations Beneficiaries

4. Modelling and 
forecasting

Monitoring and 
forecasting of coastal 
processes improved 
through greater 
data centralisation; 
strengthening 
modelling and 
forecasting capacity; 
and integrating 
outputs into online 
systems

a. Database 
centralisation 
b. Capacity 
building on 
improved 
modelling 
approaches
c. Integration 
into information 
system (VAWR & 
VNDMS)

- Improved 
coordination, data 
sharing, and data 
management will 
increase the available 
data for modelling 
and forecasting
- Better monitoring 
and forecasting will 
support data driven 
decision making for 
planning processes 
and early warning
- AI/ML support faster 
and more accurate 
data processing, 
modelling, and 
forecasting

- Lack of mechanism 
and commitment for 
data sharing
- Issues in data 
availability (hopefully 
addressed by 
technology packages 
1-3) 
- Require continual 
funding for hosting 
and maintenance 
of the information 
system and capacity 
building 

VNDMA 
SIWRR 
IMHEN, ect.

5. The Viet Nam 
Disaster Monitoring 
System

The coastal 
management 
information 
(including data from 
TP 1-3 and modelling 
and forecasting 
outputs from TP4) 
will be integrated 
into the VNDMS to 
support planning, 
decision making and 
hazard early warning 
of coastal erosion  

a. Database 
standardisation 
and centralisation 
b. Improved 
analysis and 
visualisation 
functionality
c. PDMS piloting

- The VNDMS is in 
early development 
stages, allowing for 
greater integration of 
coastal management 
functionality
- Highly sustainable 
system managed by 
DMPTC-VNDMA 
- VNDMS supports 
improved 
visualisation for 
decision support 
and is already 
mainstreamed for 
certain processes 
- PDMS offers 
standard structure 
for provincial data 
management and 
aggregation

- Lack of mechanism 
and commitment 
for data sharing and 
centralisation
- The incorporated 
information will 
require larger server 
capacities
- Expansion of the 
system to provincial 
level requires capacity 
building for provincial 
staff

VNDMA
PDMA

Figure 7.1 Proposed investment packages 
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At the Observation stage, three technology 
packages are proposed that seek to fill critical 
data gaps in the monitoring of key processes for 
coastal erosion management. These include the 
installation of new monitoring technologies such 
as buoys and shoreline cameras, upgrading existing 
monitoring stations with automated sensors, and 
better utilising existing monitoring tools such as 
satellites to study shoreline change (see Figure 
7.1). Many of these packages are complimentary, 
supporting greater data gathering for holistic 
models on coastal dynamics, but each have their 
own relative strengths and weaknesses. 

The oceanographic monitoring package has three 
distinct components, with the installation of large 
oceanographic buoys being by far the costliest of 
the three, it could therefore be more cost-effective 
to opt for the larger network of near shore buoys 
which offer much of the same functionality as 
their larger and more expensive alternatives. 

The shoreline camera system was favoured by 
both government and research actors consulted 
as part of the study; however, they do present 
an apparent trade-off offering high spatial and 
temporal resolution for the analysis of multiple 
parameters, but having a low spatial coverage 
compared to the alternative satellite based 
coastal erosion system. Whether one or both of 
the packages is to be implemented will depend on 
the priorities of the VNDMA regarding the need 
for higher resolution vs coverage for the shoreline 
monitoring system, and the availability of funding 

sources to continue covering the ongoing image 
processing costs for the external service provider. 

For the Accumulation and Analysis stage two 
technology packages were prioritised, supporting 
better management of datasets on coastal 
erosion, the adoption of improved forecasting and 
modelling techniques, and improved analysis and 
visualisation for decision support. These packages 
aim to address some of the most pressing 
bottlenecks in the coastal information delivery 
channel regarding the storage and use of available 
datasets to support inter-ministry collaboration 
and data driven decision making. To recommended 
packages are designed in such a way as to build 
on and complement existing initiatives, avoiding 
the duplication of efforts and the development 
of additional tools. Considering the success of 
government owned and led information systems, 
the packages recommend the integration of 
datasets and information products into the 
existing VAWR and VNDMS data systems. While 
these packages provide the tools for greater data 
sharing and inter-ministerial cooperation, they do 
not address the underlying issues regarding data 
ownership and sharing. 

There were found to be a number of opportunities 
for greater utilisation of digital technologies 
to support effective early warning systems, 
increased disaster preparedness, and emergency 
response activities in the MKD. However, none 
of the interventions covered were prioritised as 
promising technology packages for investment. 
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8. Outlook
Accelerating rates of coastal and riverine erosion 
pose a significant threat to the MKD, an area of 
huge socio-economic significance for the people 
and economy of Viet Nam. Consequently, there is 
a pressing need to strengthen the understanding 
of the underlying drivers of these changes; 
improve the capacity to model and forecast future 
risks and vulnerabilities; and to mainstream a data 
driven approach to planning and decision making. 
This is supported by national and sectoral policy 
documents which identify four key areas for 
digital integration for disaster resilience, namely: 
(1) improving mapping and zoning of hazards; 
(2) strengthening forecasting capabilities; (3) 
improving early warning through information 
communication systems; and (4) centralising 
databases for hazard and forecasting information. 
In addition to efforts by the government, 
international organisations and NGO’s have also 
run a number of programmes in the MKD targeting 
improved monitoring of key parameters, data 
centralisation, and data sharing. 

The study did however highlight a series of 
obstacles that undermine these efforts. Many 
of the national policy objectives targeting 
improved coastal zone management are either 
not reflected in sectoral or provincial plans, 
lack sufficient budgetary allocation for effective 
implementation, or fail to provide the necessary 

provisions for the capacity development of 
implementing institutions. As such there is a large 
gap between policy design and implementation. 
Furthermore, the existing framework contains a 
number of conflicting mandates between different 
ministries and their sub departments, duplicating 
the required human and financial resources, and 
exacerbating existing issues with inter-ministry 
data sharing and coordination. It was also found 
that many of the government and development 
partner led programmes supporting improved 
coastal zone management were fixed duration, 
often presenting continuity issues beyond the 
project lifespan, resulting in tools becoming 
outdated and data losses/fragmentation. 

The research team hope that this study will provide 
a holistic overview of the current status of digital 
technology utilisation and investments needs for 
coastal zone management in the MKD, supporting 
improved coordination amongst key practitioners. 
The identified investment packages are intended 
to guide future government programming and 
development assistance towards priority areas 
that offer the greatest benefit in supporting 
effective and data driven management decisions 
for the MKD. 
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10. Annex
 
 
Annex 1. List of digital technologies 

The following technology table presents the technologies identified during the desk review process. These 
technologies, whether applied or will be applied, at community, regional, national, or global level, directly 
relate or applicable to disaster management processes and coastal zone management for the Mekong 
Delta. Prior to presenting the long list, we present here the categorisation of these technologies based 
on (1) technology type, (2) focus of technology, (3) identified users and (4) the coverage and scale of the 
technology. 
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Figure A1.3. The coverage and scale of identified technologies (top) and Categorisation of technologies based on 
the types of users who potentially utilise them (bottom).
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Technolo-
gies types Tech function Project/pro-

gram use Timeline Descriptions Pros Cons Providers 

Observation and monitoring stage

Satellite Mangrove 
monitoring

Rice & 
Mangrove 
monitoring 
in Southern 
Viet Nam 
(RICEMAN 
project)

2010-2011

- The project applied 
single date radar images: 
TerraSAR-X data and ENVISAT 
ASAR data to monitor rice 
and mangrove changes 
- TerraSAR-X radar satellite 
operated by the German 
Aerospace Center (DLR) and 
EADS Astrium. the images can 
be acquired in 6 image modes 
with flexible resolutions 
(from 0.25m to 40m) and 
scene sizes (10km, 30km, and 
100 km) 
- ENVISAT ASAR is radar 
satellite carried out by ESA, 
provide C-band SAR image, 
with low and medium 
resolution (30m, 150m, 
1000m)

Radar remote 
sensing can 
penetrate through 
clouds, can 
operate in day or 
night condition, 
and minimal 
affected by 
weather conditions 
compared to 
optical sensors; 
the radar is 
suitable in rainy 
season

Lag in receiving 
data; the radar 
might be affected 
by wind or lack 
of vegetation 
during dry season; 
analysis and 
interpretation of 
radar images is 
difficult; the image 
might be affected 
by topography and 
speckle effect;  

- German 
Aerospace 
Center 
(DLR) 
provided 
TerraSAR-X 
data  

- ESA 
supplied 
ENVISAT 
ASAR data. 

Satellite

Shoreline 
monitoring; 
water quality 
monitoring; 
flooding 
monitoring; 
sediment 
monitoring; 
land cover 
monitoring 

WISDOM
2007-
2010;
2010-2013

The project applied active 
radar imagery and passive 
optical images, respectively, 
to continuously monitor and 
mapping flooding, drought 
risks, and land use change, 
etc in the MRD, and at 
especially priority areas. The 
satellite data applied: 
- LandSAT for land cover 
change monitoring
- TerraSAR-X and ASAR 
radar images for flooding 
monitoring 
- SPOT 4 data for turbidity 
monitoring 
- MODIS 250m, 500m and 
1km resolution images for 
turbidity monitoring

Involves high 
spatial coverage, 
strong efficiency, 
and low costs; 
saves time; 
provide historical 
data;

Lag in receiving 
data; low 
resolution 
compared 
to localised 
solutions; charges 
for some high-
quality and high-
resolution data

The 
German 
Aerospace 
Center 
(DLR), 
Würzburg-
DLR, 
EOMAP 
company, 
and the 
Viet Nam 
GIS and 
Remote  
Sensing 
Research 
Center 
(VAST-
GIRS) 
cooperate

Satellite

Sediment 
monitoring, 
shoreline 
monitoring

Catch-Mekong 
project 2014-2019

Satellite data used: 
- Sentinel 2 satellite data and 
SPOT-5 satellite images for 
shoreline change monitoring
- Radar data from Sentinel-1 
( provide C-band SAR image 
data source with high to 
medium spatial resolution of 
5, 20, 40 m), and optical data 
from Sentinel-2 and Landsat 
for flooding monitoring 
- LandSAT 8 for turbidity 
monitoring

- Radar satellite 
(e.g. Sentinel 1) 
can penetrate 
through clouds, 
can operate in day 
or night condition, 
and minimal 
affected by 
weather conditions 
compared to 
optical sensors; 
the radar is 
suitable in rainy 
season;
- Optical satellite 
(Sentinel 2, 
Landsat) easy to 
be processed and 
intepreted, and 
do not affected by 
topography, and 
provide for free

- The radar might 
be affected by 
wind or lack of 
vegetation during 
dry season; 
analysis and 
interpretation of 
radar images is 
difficult; the image 
might be affected 
by topography and 
speckle effect 
- The optical 
satellite data is 
affected by cloud 
and weather 
condition, and can 
only monitor in 
daylight; the open 
and free images 
are at medium or 
low resolution

EOMAP 
DLR 
German 
Research 
Center for 
Geoscience 
-GFZ



10. Annex

75

Technolo-
gies types Tech function Project/pro-

gram use Timeline Descriptions Pros Cons Providers 

Satellite Shoreline 
monitoring 

Project 
“Disaster 
and Climate 
Change Coun-
termeasures 
Using Earth 
Observation 
Satellite”

2023

LOTUSat-1 is the first 
Vietnamese radar earth 
observing satellites will be 
launced in 2023. this will 
be equipped with Synthetic 
Aperture Radar (SAR) and 
developed based on NEXTAR, 
a standard satellite system 
that leverages NEC’s long-
standing expertise and 
enables rapid delivery times, 
reduced costs, and high 
functionality. The detailed list 
of  acquisition modes of this 
satellite are:
- Spotlight mode: Resolution 
of 1 m with a range of 10 x 
10 km
- Stripmap mode: resolution 
of 2 m, observation width of 
12 km
- ScanSAR mode: Resolution 
16 m, observation width 50 
km
- Repeat time: 14 days.

High spatial 
and temporal 
resolution allow 
near real time 
monitoring of 
coastal erosion 
to support 
planning and 
decision making; 
satellite data is 
consistent in its 
format making it 
easier to conduct 
further process 
and analysis; It 
provides solutions 
for big data 
processing of 
multi-temporal 
remote sensing 
images for large-
scale applications

- Near real time 
shoreline erosion 
model is needed 
to validate by 
using ground data 
- Issues in 
cooperation 
mechanism and 
data sharing 
among different 
agencies
- Satellite data 
needs to be 
backed up 
with ground 
observations

VNSC

Satellite 

Forest 
monitoring; 
disaster 
monitoring; 
turbidity 
monitoring

Research 
on using 
VNREDSat-1 
data to 
assess water 
quality for 
aquaculture 
activities in 
Nhon Trach, 
Dong Nai 
(VNSC)

2018

Viet Nam Natural Resources, 
Environment and Disaster-
monitoring Satellite-1A 
(VNREDSat-1) is Vn optical 
satellite with high resolution 
(2.5m and 10m)

High resolution 
images

High price; Take 
10-12 days to 
cover the target 
area; swath width 
(17 Km); cover 10-
15% of Viet Nam

The 
National 
Remote 
Sensing 
Center-
MONRE

Satellite Salinity 
monitoring 

Soil Salinity 
Mapping Using 
SAR Sentinel-1 
Data and 
Advanced 
Machine 
Learning 
Algorithms: 
A Case Study 
at Ben Tre 
Province of 
the Mekong 
River Delta 
(Viet Nam)

2019

The  SAR Sentinel-1 Data was 
applied to monitor and map 
soil salinity in the Ben Tre 
province. 
The Sentinel-1B SAR 
Interferometric Wide-
Swath Mode (IW) image 
was obtained from the 
European Space Agency 
(ESA) Copernicus Sentinels 
Science hub (https://scihub.
copernicus.eu/). In the IW, 
the Sentinel-1B acquires 
images over a 250 km swath 
at 5 m by 20 m spatial 
resolution.

The radar data 
are not affected 
by weather 
conditions, have 
enough capability 
to separate saline 
soils and to map 
soil salinity at 
short intervals of 
about 6 days for 
each 10 m×10 m 
area. 

Lag in receiving 
data; the radar 
might be affected 
by wind or lack 
of vegetation 
during dry season; 
analysis and 
interpretation of 
radar images is 
difficult; the image 
might be affected 
by topography and 
speckle effect;   
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Technolo-
gies types Tech function Project/pro-

gram use Timeline Descriptions Pros Cons Providers 

UAVs Shoreline 
monitoring 

The 
application 
of unmanned 
aerial vehicle 
(UAV) 
combined 
with scientific 
equipment in 
hydrological 
and 
environmental 
research in 
coastal areas 
(from South 
Phu Yen - to 
North Binh 
Thuan)

2018

The fix-wing aircrafts 
were applied by Institute 
of Oceanography-VAST to 
measure oceanographic 
conditions and marine 
environment along the South 
Central Coast. The aircraft 
equipped with infrared 
camera allow monitoirng 
during nighttime.  

- Gathers high-
resolution, real-
time data;  
- Can reach 
remote, dangerous 
areas;  
- Fill the gap 
between spatial 
scales given by the 
local 
shore-based 
camera system 
and satellite 
systems

Low spatial 
coverage 
compared 
to satellite; 
problematic 
effects of weather 
conditions; 
require traning 
for local officials;  
legal status of 
UAV usage (the 
application of 
UAVs in Viet 
Nam are often 
restricted both in 
time and area)

Viet Nam's 
Space 
Technology 
Institute 
(STI), VAST

UAVs 
light-weight 
drone+

Mangrove 
monitoring; 
coastline 
monitoring  

ICMP-GIZ 2015

The project introduced the 
lightweight drones which 
help monitor 590 km of 
coastline and about 53,000 
hectares of mangrove 
forest in the four coastal 
provinces of Kien Giang, Soc 
Trang, Ca Mau and Bac Lieu 
Provinces. The light drone is 
an aircraft without a human 
pilot, accompanied with a 
ground-based controller, and 
a system of communications. 
It is equipped high-resolution 
cameras in the visible or 
near-infrared light bands and 
makes use of state-of-the-art 
image processing algorithms.

- Gathers high-
resolution, real-
time data;  
- Can reach 
remote, dangerous 
areas;  
- Time and cost 
saving. 
- Fill the gap 
between spatial 
scales given by the 
local 
shore-based 
camera system 
and satellite 
systems

Low spatial 
coverage 
compared 
to satellite; 
problematic 
effects of weather 
conditions; 
require traning 
for local officials;  
legal status of 
UAV usage (the 
application of 
UAVs in Viet 
Nam are often 
restricted both in 
time and area)

GIZ

UAVs 
light-weight 
drone

Shoreline 
monitoring

Study on 
hydrodynamic 
regime and 
sediment 
transport in 
estuarine and 
coastal zones 
of Nha Trang 
bay, Khanh 
Hoa province

2013-2016

The project used 2 rotary-
wing drone (DJI phantom 
3 pro and Hexa drone) 
mounted with camera to 
conducted topography and 
bathymetry study for Nha 
Trang shoneline

- Gathers high-
resolution, real-
time data;  
- The system is 
cheap and flexible 
- Can reach 
remote, dangerous 
areas;  
- Time and cost 
saving. 
- Fill the gap 
between spatial 
scales given by the 
local 
shore-based 
camera system 
and satellite 
systems

Low spatial 
coverage 
compared 
to satellite; 
problematic 
effects of weather 
conditions;  
legal status of 
UAV usage (the 
application of 
UAVs in Viet 
Nam are often 
restricted both in 
time and area)
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UAVs 
LiDAR

Shoreline 
monitoring;  
infrastructure 
monitoring

Viet Nam 
Department 
of Survey and 
Mapping-
MONRE 

2018

LiDAR (Light Detection 
and Ranging) is a sensor 
technology that uses light 
in the form of a pulsed laser 
to measure ranges (variable 
distances) to the earth. These 
light pulses - combined with 
other data recorded by the 
airborne system - generate 
precise, three-dimensional 
information about the shape 
of the earth and its surface 
features. In Viet Nam, the 
Department of Survey 
and Mapping produced a 
new dataset for the digital 
elevation model of the 
Mekong Delta through Light 
Detection and Ranging 
(LiDAR) imagery, with an 
accuracy of 0.2 m in areas 
with a high risk of flooding 
and of 0.4 m in other areas, 
such as those with irrigation 
infrastructure areas and 
dikes.

High cost; time-
consuming, and 
labour-intensive 
in both pre- and 
post-processing; 
reqiure a lot 
logistical efforts 
thus it is not 
suitable for local 
projects.

MONRE 

Ocean buoy  
Ocean 
buoys with 
UHF data 
transmis-
sion tech-
nology

Oceano-
graphic 
monitoring 

Buoys help collect multiple 
data include water and air 
temperatures and wind speed 
and direction, waves and 
swell, atmospheric pressure, 
and salinity, turbidity, etc. 

- The buoys will 
collect real-time 
oceanographic and 
hydrodynamic data 
at fine intervals 
will support for 
improvement and 
better calibration 
of forecasting 
models of wave 
regime studies 
along the coast  
- Solar energy 
power

- High costs for 
installation and 
maintenance  
- Theft  
- Vulnerable to 
extreme ocean 
conditions and 
boat collapse, etc

Un-
specified

Ocean buoy  
Metocean 
buoy

Oceano-
graphic 
monitoring 

The multi purpose Metocean 
Buoy helps to monitor 
metorological parameters 
(temperature, pressures, 
wind spead and direction, 
etc.) , oceanographic data 
(currents and waves), and 
water quality(temperature, 
EC, salinity, turbidity, DO, 
fDOM/CDOM, TOC, etc.)

- Gather 
continuous data 
on large sets 
of parameters 
(waves, currents, 
wind speeds, 
atmospheric 
pressure, turbidity, 
salinity, etc.)  
- A long design life 
of 10 years;  
- Solar power 
capability; 

- High costs for 
installation and 
maintenance  
- Theft  
- Vulnerable to 
extreme ocean 
conditions and 
boat collapse, etc

Recotech 
company

"Ocean 
buoy  
Smart 
mooring 
buoy"

Oceano-
graphic  
monitoring; 
coastal moni-
toring

The system measures 
temperature, pressures, 
turbidity, etc. in nearshore 
areas 

- Provide real-
time monitoring 
(temperature, 
pressure, turbidity, 
etc); solar energy 
power  
- Easy to install 
and operate, and 
cheaper than 
large-sized ocean 
buoys

- Theft 
- Vulnerable to 
extreme ocean 
conditions and 
boat collapse, etc 
- Medium life span 
(5 years)

Sofar 
Ocean 
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"Radar  
High 
Frequency 
Radar-HFR 
marine 
radar 
system"

Shoreline 
monitoring 

Fostering 
Innovation 
through 
Research, Sci-
ence and Tech-
nology (FIRST) 
- WB

2018

The application of radar 
technology to weather, wave, 
and sea current monitoring is 
gradually becoming popular 
all over the world. The data 
collected include weather 
factors, water runoff, waves, 
currents, and more.The 
HFR marine radar system 
installed in the coastal area 
can measure wave data (up 
to 20km radius) and surface 
current data (up to 300 km 
radius). 

- The system can 
support typhoon 
and disaster early 
warning 
- Work 24/7 under 
extreme weather 
conditions such 
as heavy rain, 
storms, and 
thunderstorms, 
takes high-
frequency 
measurements, 
monitor in real 
time.

Low spatial 
coverage, low 
accuracy, ability to 
distinguish small 
objects

Center for 
Environ-
mental 
Fluid 
Dynamics 
(CEFD)-
VNU

Automatic 
hydromete-
orological 
stations 

Hydrometeor-
ological 
monitoring; 
flooding 
monitoring

HYDRO-METE-
OROLOGICAL 
MONITORING 
NETWORK OF 
THE MEKONG 
RIVER DELTA 
(WB)

2012

The automatic 
hydrometeorological 
monitoring network consists 
of weather-proof enclosures 
with attached solar panels 
mounted upon masts, located 
at fixed ground stations and 
containing data loggers, 
rechargeable batteries, and 
sensors for air temperature, 
air humidity, solar radiation, 
wind speed, and water level.

Reduce labor, take 
high-frequency 
measurements, 
provide 
continuous data in 
real time 

High maintenance 
costs

Private 
company: 
CAE

Automatic 
hydromete-
orological 
stations 

Water quality 
monitoring 
and sediment 
monitoring

WISDOM 
2007-
2010; 
2010-2013

The hydrological monitoring 
stations monitor suspended 
sediment concentrations, and 
other water quality related 
parameters like temperature, 
pH, and electric conductivity. 
This system monitor the 
inundation dynamics  in the 
flood season in both the 
channels and the floodplain, 
supporting  agriculture, flood 
management and mitigation 
planning.

The stations 
are designed 
to operate 
autonomously 
without external 
power supply and 
frequent control. 

The 
hydrology 
Section 
of the 
GfZ, the 
German 
Research 
Centre

River buoy

Water quality 
monitoring 
and sediment 
monitoring

WISDOM 
2007-
2010; 
2010-2013

The prototype river 
buoys equipped with GPS  
continuously record water 
level and water movement

This technique 
provides solutions 
for large inland 
water bodies 
where standard 
monitoring is 
difficult. It also 
offers additional 
monitoring options 
like movement 
velocities and flow 
direction changes.

- Vulnerable to 
boat collapse and 
theft 

GfZ
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Cameras

Shoreline 
monitoring  
infrastructure 
monitoring

Lower Mekong 
Delta Coastal 
Zones Project 
(AFD). 

2017

Camera monitoring 
techniques for shoreline 
observation are commonly 
applied. These techniques 
differ from traditional 
aerial photographic analysis 
because the video system 
enables the use of continuous 
sequences of images.The 
results of color analysis of 
real-time images reflect 
shoreline changes and 
sediment deposition. Wave 
parameters such as wave 
height could be detected 
through the image analysis.  
SIWRR proposed the use of 
Vivotek IB9391-EHT 8MP 
colour camera system, linked 
with solar panel, storage 
battery, and 4G receiver

- Continuous 
monitoring 
of critical 
infrastructure 
and tide surges,  
support disaster 
risk management  
and early warning  
- Can be used 
for monitoring 
coastal processes, 
such as erosion 
rates, sediment 
transport

Operational 
challenges; 
interrupted 
data due to 
weak intenet 
connection in 
some areas; low 
spatial resolution; 
connectivity 
issues; theft; 
ineffectiveness 
relative to ground 
inspection; 
vulnerable to 
extreme weather 
events; require 
continual 
maintenance 
of equipment, 
servers and 
data; limited 
image processing 
capacity 

Waves’n 
See 
company

Cameras Shoreline 
monitoring

Study on 
hydrodynamic 
regime and 
sediment 
transport in 
estuarine and 
coastal zones 
of Nha Trang 
bay, Khanh 
Hoa province

2013-2016

The shore-based camera 
system in Nha Trang is as part 
of a collaboration between 
IRD and TLU,  consisting 
of 2 color cameras with a 
resolution of 2 Megapixel was 
installed on a public light pole 
on the walkway at about 15 
m height, and connected to 
a PC on site in the local post 
office and conneced with 
server in TLU using FileZilla 
Client free software 
They are Internet Protocol 
(IP) cameras of Vivotek Inc. 
with the highest resolution 
of 1600×1200 pixels and 
powered  by the post office 
across the street.

- The camera 
system is open 
source and freely 
available, and 
can be used for 
coastal research, 
engineering or 
managementthe 
camera system 
- This allows 
countinous 
monitoring in large 
space  
- The IP cameras 
are easy to replace 
or repair

- Both cameras are 
set to record only 
during daytime,  
- The big datasets 
require everyday 
check and 
dowloaded every 
3 days. 
- No fund for 
maintenace and 
repairing

VivoTek 
company

Mobile 
apps

Loss and 
damage 
monitoring 

The “PCTT” 
app 2020

The mobile app provides 
information on up-coming 
disaster events and makes 
possible the collection of 
data such as videos, photos, 
and other information during 
disasters. this helps people 
quickly identify and assess 
initial areas of damage and 
high-priority damage. The 
data collected include the 
Global Positioning System 
location, photographs with 
annotations, descriptions, 
and a quantified assessment 
of the damage.

Provide quick 
damage 
assessments; 
save time and 
labor; entail low 
costs; involve 
local community 
participation

Questionable 
accuracy of 
collected data

VNDMA
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Accumulation and analysis stage

online 
database 

Data 
management

GIZ-CPMD 
database 2018

Gathered from SIWRR, the 
Southern Institute for Water 
Resources Planning (SIWRP), 
GIZ’s data collection, the 
Sub-National Institute for 
Agricultural Planning and 
Projection, and the Sub-
National Forest Inventory 
and Planning Institute, this 
database offers a wide range 
of scientific measurements 
of coastal conditions, 
socioeconomic data, and land 
use planning information. 
Following its development, 
the CPMD was handed over 
to the VDMAN so that the 
tool could be government-
owned and maintained for 
use

Support data 
centralisation 
and visualisation 
to enable 
stakeholders 
to interpret the 
information and 
inform their 
decision making. 

Dataset need 
to be updated 
regularly 

GIZ

online 
database 

Data 
management

WISDOM's 
online 
knowledge 
hub 

2007-
2010; 
2010-2013

WISDOM's online knowledge 
hub on water resource 
management support actors 
in Viet Nam especially when 
it comes to water quality 
monitoring, flood control, 
water use planning, and 
climate adaptation. The 
system that was developed 
was comprised of 3 layers 
in which the database 
management layer used 
PostgreSQL and PostGIS to 
handle all metadata, base 
data, and vector data 

- Provide a large 
set of data 
ranging from 
socioeconomic 
analysis, basin 
characteristics, 
and water 
quantity, to 
climate change 
analyses, and 
especially 
validated and 
processed satellite 
imagery.
- The system 
were accessible, 
modular for the 
integration of new 
technologies, and 
open access 

Datasets have not 
been updated 

online 
database 

Data 
management

MGIS - 
Mekong Delta 
Geographic 
Information 
System

2015-2017

MGIS - Mekong Delta 
Geographic Information 
System centralise data from 
several levels/field of 13 MRD 
provinces. This is designed 
to operate under a unified 
management mechanism 
which allows multiple users 
and integrate information 
at the macro level, in order 
to develop GIS based on 
the technical conditions 
of each province that aims 
to ensure the efficiency of 
investment and MGIS will be 
capable of being developed 
and extended to meets all 
demands of the users in the 
second phase

The system can 
provide exact data 
from a variety of 
sources

Data accessing 
need 
authorisation 
permission 
and data 
integrating needs 
standardisation 
tools/services.

Center for 
Geoinfor-
matics-
HCMUS 
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online 
database 
Viet Nam 
datacube

Data 
management

Viet Nam 
DataCube 2017

The Data Cube includes three 
main parts: Data Cube CORE, 
Data Cube UI, and Jupyter 
Notebook. The end users can 
only access the Data Cube UI 
to use the applications while 
the developers can access the 
Jupyter Notebook to program 
the applications with the 
Python language. Information 
stored in the Viet Nam Data 
cube consist of Landsat-4, -5, 
-7, -8; Sentinel-1; Sentinel-2; 
ALOS/Mosaic; ALOS-2; 
ASTER_GDEM; etc. 

- The system will 
provide open-
access satellite 
data, containing 
raw data as from 
providers, analysis 
ready data (ARD).  
- Value-added 
services such as 
forest monitoring, 
flooding 
monitoring. 
- The system 
allow server 
connections by 
other institutions, 
thus reducing 
the data storage 
and analysis 
requirements by 
user institutions

- Require stable 
funding source 
to maintain the 
system
- Require 
human resource 
to operate 
and develop 
algorithms to put 
into the system. 

VNSC

Online 
database 

Data 
management

Development 
of 
Management 
Information 
System 
for the 
Forestry 
Sector in Viet 
Nam 
(FORMIS)

2013

The FORMIS is an open-
source platform for data 
sharing and processing. 
This supports diferent 
stakeholders to improve 
monitoring, planning and 
decision making for forest 
managment. The flatform 
support not only Forestry 
administration at all levelsbut 
also numerous other users 
(e.g. industries, educational 
and research institutions, 
NGOs/CSOs, households, etc.) 

- The system is 
based on open 
source solutions so 
the maintenance 
cost is quite low. 

- Need 
cooperation and 
data sharing 
commitments 
with  MONRE's 
institutes/agencies 
for providing 
additional 
datasets.
- The system 
has not been 
improved and 
updated

VNFOREST

Online 
database 

Data 
management

Mekong 
Delta erosion 
mapping 
by remote 
sensing 
approaches
-WB

VidaGIS, a Viet Nam-based 
company, had  developed the 
GIS database system and data 
sharing model to support 
monitoring of coastal river 
bank  erosion in the MRD.

Data 
storage, 
online 
database 

Data 
management

The Mekong 
Delta Data 
Centre

2019-now

The joint database includes 
a number of datasets on 
monitoring and forecasting, 
as well as statistics and 
reports on disasters, and 
infrastructure systems  are 
centralised from different 
sources (monitoring 
networks, provinces, 
governmental agencies, 
and research institutes, and 
Mekong River Commission, 
etc.). This also provide data 
sharing services which allow 
users to access and utilise 
different databases. 

The system 
provide reliable 
data for a 
wide range of 
stakeholders, 
thereby 
strengthening 
forecasting and 
warning to serve 
sustainable socio-
economic planning 
in the MRD

- The 
unwillingness to 
share data among 
ministries and 
agencies; 
- Lack of 
mechanism for 
sharing data, 
- Databases are 
scattered and 
stored in different 
formats; 
- Infrastructure for 
data connection 
at the local level is 
limited

DINTE
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Cloud-
based 
platform  
Google 
Earth 
Engine

Data 
management; 
modelling and 
forecasting 

Morphological 
change 
assessment 
from intertidal 
to river-
dominated 
zones using 
multiple-
satellite 
imagery: A 
case study 
of the 
Vietnamese 
Mekong Delta

2020

Google Earth Engine is a 
cloud-based geospatial 
analysis platform that enables 
users to visualise and analyze 
satellite images. Scientists, 
researchers, and developers 
use Earth Engine to detect 
changes, map trends, and 
quantify differences on the 
Earth's surface.

The GEE combines 
sophisticated 
geospatial analysis 
scripts and multi-
petabyte satellite 
imagery on the 
planetaryscale 
and friendly GEE 
platform, enables 
the analysis of 
remotely sensed 
images to be 
carried out with 
limited demands 
on clients’ 
computers. 
GEE provides 
almost all open 
satellite datasets 
such as Landsat, 
MODIS, Palsar, 
Sentinel which 
some are already 
processed.

- GEE imposes 
a restricted 
programming 
framework: 
map-and-reduce 
programming 
- The free 
version has some 
processing and 
storage limits.

MRD

Machine 
learning/
Artificial 
Intelligent 

Modelling and 
forecasting

Landslide 
susceptibility 
modeling 
using different 
artificial 
intelligence 
methods: a 
case study at 
Muong Lay 
district, Viet 
Nam

2019

Different artificial intelligence 
methods:  support vector 
machines (SVM), artificial 
neural networks (ANN), 
logistic regression (LR), 
and reduced error-pruning 
tree (REPT) were applied 
for landslide susceptibility 
prediction and mapping 
of Muong Lay district 
of Viet Nam. All models 
performed well for landslide 
susceptibility mapping 
but SVM is the best in 
comparison with other 

- Support faster 
and more accurate 
modelling and 
forecasting

- Require large 
input datasets Provincial

Machine 
learning/
Artificial 
Intelligent 

Modelling and 
forecasting

Soil Salinity 
Mapping Using 
SAR Sentinel-1 
Data and 
Advanced 
Machine 
Learning 
Algorithms: 
A Case Study 
at Ben Tre 
Province of 
the Mekong 
River Delta 
(Viet Nam)

2019

The five state-of-the-art 
machine learning models  
Multilayer Perceptron 
Neural Networks (MLP-
NN), Radial Basis Function 
Neural Networks (RBF-NN), 
Gaussian Processes (GP), 
Support Vector Regression 
(SVR), and Random Forests 
(RF) were used to analyze 
high-resolution Sentinel-1 
Synthetic Aperture Radar 
(SAR) C-band data to map soil 
salinity in the MRD

- ML coupled with 
earth observation 
is useful for 
automatic analysis 
and forecasting 

- Require big 
datasets 
- Require capacity 
training for staffs 
and researchers
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Machine 
learning/
Artificial 
Intelligent 

Modelling and 
forecasting

Appying AI for 
inundation risk 
map in HCMC

Artificial intelligence is 
the simulation of human 
intelligence processes 
by machines, especially 
computer systems.

- AI supports 
faster and more 
accurate data 
pre-processing 
(data cleaning, 
standardisation, 
visualisation), 
extract data, 
and develop 
forecasting models 
by reducing the 
need for manual 
modelling and 
correction.  
- AI will provide 
near real-time 
forecasting, 
thus allow quick 
decision making 
and early warning 
for disasters

- Require big 
datasets 
- Require capacity 
training for staffs 
and researchers

IMHEN

Machine 
learning/
Artificial 
Intelligent 

Modelling and 
forecasting

Project 
‘‘Identifying 
mechanisms 
of deposition 
and erosion 
of the two 
rivermouths: 
the Da Nong 
and the Da 
Dien Estuaries, 
in PhuYen 
province and 
proposing 
solutions to 
stabilise the 
twoestuaries 
for the 
sustainable 
socio-
economic 
development’’

2019

The study Application of 
Machine Learning Methods 
for the Prediction of River 
Mouth Morphological 
Variation: A Comparative 
Analysis of the Da Dien 
Estuary, Viet Nam"" applied 
and evaluated different 
machine learning techniques 
(logistic regression, neutron 
network, Bagging, AdaBoost, 
LogitBoost) to predict the 
themorphological changes of 
river mouths

- Application of 
ML provide a quick 
assessment of 
the river mouth 
variation. 

- Require large 
measured dataset 
- Require capacity 
training on the 
use of ML for  
researchers

Machine 
learning/
Artificial 
Intelligent 

Modelling and 
forecasting

Applycation 
of Artificial 
Neuron 
Network 
(ANN) to 
calculate the 
flow of Nam 
Muc river

2018

ANN model is an empirical 
model having the 
advantage of being able to 
build a nonlinear relationship 
between inputs and outputs. 
In this study, the ANN 
was used to calculate and 
forecasting river flow, which 
is crucial for river basin 
management.

- Support faster 
and more accurate 
modelling and 
forecasting

- Require large 
input datasets

Information 
systems/ 
decision 
making 
tool

Planning, 
zoning, and 
management 
decisions 

Climate-Smart 
Maps and 
Adaptation 
Plans (CS-
MAP)

The CS-MAP support in 
identifying climate-related 
risks, afected areas and 
risk levels, and proposing 
adaptive plans at local, 
provincial and regional levels. 
The maps applied technical 
data about topography and 
hydrology; infrastructure like 
dikes, roads, and canals; and 
local observation, gathered 
from satellite sources and 
socioeconomic databases.

- The CS-MAP 
are a useful and 
low-cost approach 
to support 
climate-related 
risks reduction and 
adaptation.   
- The maps are 
applicable for 
various purposes 
including poverty 
reduction and 
relief operations

- The maps should 
be updated 
regularly and 
accommodated 
with newer 
technologies, 
climatic threats, or 
system changes.

CCAFS-SEA
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Information 
systems/  
dashboard

Planning, 
zoning, and 
management 
decisions 

VNDMS 2020

The VNDMS is a decision 
support and early warning 
system (EWS) developed by 
DMTCP-VNDMA. The tool 
has an open-access version 
that offers basic functionality 
such as flood and typhoon 
forecasting, with more 
advanced features requiring 
additional login details and 
accessible to decision makers 
and practitioners. Under the 
VNDMS system, provincial 
authorities also gain access 
to Provincial Disaster 
Management Systems 
(PDMS), which incorporate 
information at the commune 
level and province-specific 
databases. At present, 
only Ca Mau has a PDMS in 
operation in the Mekong 
Delta 

- The tool provides 
integrated 
information 
to central and 
provincial staff 
on management 
decisions, 
including that of 
coastal erosion 
and risk.  
-  The tool is in its 
early development 
stages, allowing 
the integration 
of other 
interventions 
- Unlike the past 
decision support 
tools may not 
being maintained, 
the system already 
accomodated in 
DMPTC and has 
assigned staff 
to maintain the 
system. 

- Data sharing 
issues 
- Require 
larger server 
capacities to 
store and process 
information 
- Issues in 
gathering and 
standardise local 
datasets

DMTCP, 
VietGIS 
company

Information 
systems/ 
dashboard

Hydro-met 
monitoring

Water 
Resources 
Monitoring for 
the Mekong 
Basin

N/A

The Mekong River Comission 
provides a range of data 
dashboards that provides 
near real-time information on 
hydrology & river, discharge 
and sediment, environmental 
health, water quality, land 
cover, hydro power, etc.

- The largest 
information source 
on hydro-met 
information for 
The Mekong River 
Basin

Mekong 
River 
Comisison

Information 
systems/ 
dashboard

Planning, 
zoning, and 
management 
decisions 

Mekong Delta  
Decision 
Support 
Framework 
(DSF)

The Mekong Delta Decision 
Support Framework provides 
an evidence-based process 
supporting integrated 
regional investment decisions 
in agriculture, water 
resources, and transport 
development across the 
MRD. Users can quickly select 
layers of infrastructural and 
environmental information, 
including ecological zones, 
protection infrastructure, 
land use information, as 
well as climate projection 
information on flooding, 
salinity, and shoreline 
change. The sources of this 
information were collected 
from SIWRR, SIWRP, and 
other Viet Nam-based 
research institutions. 

- Easy-access 
information 
resource to 
visualise risks in 
the MRD

- Lacks data 
interpolation and 
analysis and so 
does not allow 
for a detailed 
understanding 
of specific 
intervention 
priorities and 
locations.  
- There is 
no further 
information on 
whether the 
tool has been 
integrated into 
management 
processes in Viet 
Nam

Interna-
tional 
Centre for 
Environ-
mental 
Manage-
ment 
(ICEM), 
WB, 
and the 
Australian 
Govern-
ment
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Technolo-
gies types Tech function Project/pro-

gram use Timeline Descriptions Pros Cons Providers 

Web-GIS

Planning, 
zoning, and 
management 
decisions;

Online map 
of coastal 
and riverine 
erosion

2021

VAWR produced an online 
web-GIS tool to monitor 
coastal and riverine erosion 
in Viet Nam. Using an 
existing database on erosion 
reporting and coastal 
protection infrastructure 
conditions, this online 
tool provides users with 
an assessment of priority 
intervention areas for coastal 
erosion, based on varying 
levels of erosion intensity. 
Where infrastructure 
maintenance and erosion 
prevention activities are 
occurring, the system also 
notes their current status and 
the budget allotted. 

This tool allows 
open data 
contributions from 
local communities, 
to best reflect 
on-the-ground 
information on the 
state of erosion. 
This capability 
will allow for 
faster reporting 
and speedier 
incorporation of 
information into 
the database. 

VAWR

Web-GIS

Planning, 
zoning, and 
management 
decisions;

The web-
based decision 
support tools 
for Mekong 
Delta coastal 
infrastructure 
management 
and mangrove 
restoration- 
GIZ Integrated 
Coastal 
Management 
Programme.

2018

A web-GIS is an advanced 
form of GIS available on a 
web platform. A web-GIS 
allows organisations to 
manage all their geographic 
data and disseminate 
information to the public. 
Decision makers and 
researchers can gather data 
and information from the 
web-GIS site and identify 
affected areas and possible 
measures for adaptation.

- Trusted 
- Easy to access 
-  Capable of 
providing visual 
information  
- Easy to 
determine the 
impacted location, 
boundaries, 
recommendations, 
guidance, and 
adaptation 
measures

- The platform has 
been updated GIZ

Information 
systems/ 
web-GIS

Planning, 
zoning, and 
management 
decisions; 
forest 
monitoring

Global Forest 
Watch

The Global forest watch 
tool allows for user to 
Explore interactive charts 
and maps that summarise 
key statistics about global 
forests. Statistics and global 
rankings – including rates of 
forest change, forest extent 
and drivers of deforestation 
– can be customised, easily 
shared and downloaded for 
offline use

- Yearly tracking of 
global forest loss. 

- Ground 
observations 
are not done for 
countries, hence 
there are errors in 
recognition for the 
Mekong Delta

World 
Resources 
Institute
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Technolo-
gies types Tech function Project/pro-

gram use Timeline Descriptions Pros Cons Providers 

Information 
System

Disaster 
management

VinAWARE/ 
DesInventar 2012

In 2012, UNDP supported 
MARD through the Center 
for Disaster Prevention 
and Mitigation (DMC, now 
DMPTC) . "DesInventar 
software is a software used 
at the national level for 
data collection, storage and 
processing. damage data and 
assessment of relief needs at 
all levels (province, district, 
commune) for disaster 
prevention and mitigation 
and related activities. This 
is GIS application software 
in the synthesis, inventory, 
data analysis in space 
and time. Damage data 
updated from 1989 - 2015. 
DesInventar software has 
been delivered under the 
management of DMPTC at 
http://118.70.74.167:8081/
DesInventar. However, since 
DMPTC was transferred 
the server and VinAWARE 
software, the DesInventar 
and VinAWARE software 
no longer work because 
the information technology 
system infrastructure cannot 
meet its requirements.

- Intergrated 
Disaster 
Management 
system that 
provides a data 
structure for 
information 
collection, 
damange 
assessment at 
province, district 
and commune 
level

- VNDMA's IT 
infrastructure 
does not meet 
the tool's 
requirements, 
causing the tool to 
be discontinued

PDC Global

Information 
system

Disaster 
management

Emergency 
Events 
Database (EM-
DAT)

1988-now

The EM-DAT contains core 
data on the occurrence and 
effects of more than 24,000 
natural and technological 
disasters from 1900 to the 
present day. It is compiled 
from various sources (UN 
agencies, the US Office of 
Foreign  Disaster  Assistance,  
national  governments, the  
International  Federation  
of  Red  Cross  and  Red 
Crescent   Societies,   NGOs,   
insurance   companies, 
research  institutes  and  
the  media). Since  2014,  
EM-DAT  also  georeferences  
natural disasters,  adding  
geographical  values  to  
numeric data which is 
essential for deeper analysis.

CRED
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Technolo-
gies types Tech function Project/pro-

gram use Timeline Descriptions Pros Cons Providers 

Information 
system

Disaster 
management

NatCatSER-
VICE 2004-now

NatCatSERVICE is a global 
natural catastrophe loss 
database provided by re-
insurance company Munich 
Re. this includes databases 
on natural hazard-based 
disasters gathered from 
news agencies, insurance 
companies, international 
agencies (UN, EU, Red Cross, 
etc.), scientific sources 
and weather and warning 
services.  
Every year it records between 
600 and 900 hazardous 
events. It keeps track of 
all loss events concerning 
natural hazards that have 
resulted in material or human 
losses.

Munich Re.

Information 
systems/ 
open-
source 
platform

Planning, 
zoning, and 
management 
decisions; 
database 
management

UNDP Climate 
Risk Index

UNDP Climate Risk Index is a 
platform providing geospatial 
analysis, indexes, and maps 
of climate risks. It was 
developed by joint projects 
between UNDP, MONRE, and 
MARD. The platform provides 
datasets on socio-economic 
information, climate change 
profile, past, current and 
projected major hazards 
(storms, droughts, inundation 
due to super storms, 
coastal erosion in the MRD, 
vulnerability index and risk 
index. 

- The information 
system supports 
national and 
provincial planning  
- It provides an 
accessible data 
resource to 
undertake further 
studies and 
assessments.

- The platform has 
been updated UNDP

Accumulation and analysis stage

Loud-
speakers

Emergency 
response; 
early warning 

Coastal communities 
disseminated information 
about impending 
emergencies through 
loudspeaker systems in 
village public spaces, or via 
village leaders going door to 
door. 

- Accessible for all 
most people  
- Attention-getting 
in case of an 
emergency 

- Unable to 
cover all areas, 
especially remote 
areas

Local staffs

Radio 
Emergency 
response; 
early warning 

Voice of Viet Nam, the 
national radio broadcaster, 
reaches 98% of the country 
through its transmissions. 
Although audience numbers 
are dropping, the medium 
is widely followed during 
disaster events.  Its news and 
emergency broadcasting will 
also be broadcast through 
local radio stations and 
village loudspeaker systems. 
These systems repeatedly 
announce warnings and 
forecasts before and during 
disasters  

Capable of 
reaching many 
groups

- Associated with 
poor audience 
attentiveness due 
to unavailability of 
visual information

Voice of 
Viet Nam 
and Radio 
System 
Viet Nam, 
provincial 
and district 
radio 
stations
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Technolo-
gies types Tech function Project/pro-

gram use Timeline Descriptions Pros Cons Providers 

Television
Emergency 
response; 
early warning 

There are two government-
owned television networks 
in Viet Nam, Viet Nam 
Television (VTV) and Viet 
Nam Television Corporation. 
These channels disseminate 
weather and disaster 
warnings and forecasts and 
provide guidance and training 
in disaster preparedness. In 
addition, provincial and local 
television stations replay 
forecasts and warnings 
broadcast by VTV. They also 
cooperate with relevant 
ministries in developing radio 
and television programs 
to raise awareness about 
natural disasters in their 
provinces and about effective 
utilisation of natural disaster 
forecasts, warnings, and 
severity levels. 

- Capable of 
providing visual 
information that 
attracts a broader 
audience

Dependent upon 
the availability of 
electricity

Viet Nam 
Television 
(VTV) and 
Viet Nam 
Television 
Corpo-
ration, 
television 
broad-
casters, 
provincial 
television 
stations.

SMS
Emergency 
response; 
early warning 

Short message 
service in the 
early warning 
system of Binh 
Dinh Province

2015-2016

The Institute for Social and 
Environmental Transition 
and Local Stakeholders 
(ISET) used SMS to provide 
residents of Quy Nhon with 
early warnings about floods 
to support their evacuation. 
SMS is a text messaging 
service. Natural disaster 
management agencies 
can apply this tool to send 
short messages containing 
warnings and forecasts to 
relevant units and local 
communities. 

- Fast  
- Does not require 
an internet 
connection

- System 
congestion  
- Short content

Provincial 
hydrome-
teorology 
centre

SMS
Emergency 
response; 
early warning 

Short message 
service 
application 
in the early 
warning 
system-Japan 
case study

Japan has developed a Cell 
Broadcast Early Warning 
System to disseminate 
disaster and evacuation 
information to mobile phones 
situated within a specific 
warning area. Users are 
notified of an impending 
disaster via SMS and a special 
wailing ringtone, which also 
helps to warn others nearby

- Fast  
- Does not require 
an internet 
connection

- System 
congestion  
- Short content

Govern-
mental 
agencies 
(from state 
to local 
level)
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Technolo-
gies types Tech function Project/pro-

gram use Timeline Descriptions Pros Cons Providers 

Mobile 
apps

Emergency 
response; 
early warning 

The VNDMA's 
“PCTT” app 2019

Mobile apps are a useful 
tool to deliver alerts or 
other notifications. the 
“PCTT” app provided by 
the VDMA disseminate 
information on up-coming 
disaster events such as 
flood, storm, landslides, etc 
and emergency response 
actions to local agencies or 
communities. 

- Interactive, 
allow two-way 
communication  
- Easy to use to 
gather feedback 
and contributions 
from users 
- Capable of 
providing visual 
information such 
as maps and 
photos 
- If phone lines 
are overwhelmed 
in a disaster, 
mobile-network 
apps can help keep 
the lines available 
for emergency 
crews and enable 
people to post and 
acquire important 
information. 

- Dependent 
on access to 
electricity, the 
internet, and a 
smart phone  
- Difficult to reach 
groups who do not 
use the internet 
- May invite 
inaccurate 
responses from 
users

VNDMA

Social 
media

Emergency 
response; 
early warning 

The VNMDA’s 
Zalo page 2019

Social networks such 
as Google SMS, Zalo, or 
Facebook are increasingly 
popular and appropriate for 
communicating information 
and delivering personalised 
resources to groups or 
individuals. Natural disaster 
management agencies can 
offer information about 
weather, temperatures, 
rainfall, flood risks, and 
more to communities and 
receive their feedback and 
updates on current local 
situations. In Viet Nam, the 
VDMA created a Zalo page 
to regularly deliver warnings 
and the latest news about 
natural disasters such as 
floods, storms, heavy rain, 
and landslides. Information 
about damage as well as 
emergency response tips are 
also provided to users. 

- Interactive, 
allow two-way 
communication  
- Easy to use to 
gather feedback 
and contributions 
from users 
- Capable of 
providing visual 
information such 
as maps and 
photos

- Dependent 
on access to 
electricity, the 
internet, and a 
smart phone  
- Difficult to reach 
groups who do not 
use the internet 
- May invite 
inaccurate 
responses from 
users

VNDMA
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Technolo-
gies types Tech function Project/pro-

gram use Timeline Descriptions Pros Cons Providers 

Web 
portal/
website 

preparedness 

Web portals and websites 
are the access point of 
an agency in a network 
environment. They link 
and integrate information 
channels, and disseminate 
data that users can exploit 
to use and personalise 
their information display. 
The web portal of a state 
agency provides metadata to 
assist information searches, 
exchange, and sharing. These 
processes enable linkages 
to and integration with the 
web portals of other state 
agencies and concurrently 
guarantees technological 
compatibility.

- Capable of 
providing 
trusted data and 
information

- Requires 
management and 
updates

Govern-
mental 
agencies, 
research 
institutes, 
organisa-
tions, inter-
national 
donors, 
etc.

Dashboard preparedness 

A dashboard is a data 
visualisation tool that 
presents information 
converted into data analytics 
that are simple and easy 
to understand. It typically 
indicates items which require 
urgent actions at the top of 
the page, moving into less 
important statistics at the 
bottom. A dashboard allows 
managers to assess how 
frequently hazards occur, 
find the probable cause of 
a hazard, and analyze the 
severity of both hazards and 
causes. Thus, the manager 
can make more informed 
decisions and implement 
more effective response 
plans.

- Capable of 
providing visual 
information such 
as charts, graphics, 
picture, and more  
- Accessible at any 
time and place 
with internet 
access  
- Allows users to 
customise data 
presentations that 
elucidate trends 
and relationships 
of interest

- Requires 
management and 
updates

Govern-
mental 
agencies, 
research 
institutes, 
organisa-
tions, inter-
national 
donors, 
etc.

Web-GIS Preparedness 

Web-
geographic 
information 
systems for 
estimation 
of land use 
affected by 
salinisation

VAST supported Ben 
Tre Provincial People’s 
Committee to develop a 
web-GIS tool to convey the 
status of saline intrusion and 
support government agencies 
in planning and decision 
making. This web-GIS 
application also provides a 
dashboard interface for users 
to manage the database. 
Through the dashboard tool, 
users can update data daily 
from spreadsheet files

- Trusted 
- Easy to access 
- Capable of 
providing visual 
information  
- Easy to 
determine the 
impacted location, 
boundaries, 
recommendations, 
guidance, and 
adaptation 
measures

- Requires 
management and 
updates

VNSC
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Annex 2.  A review of satellite image research for coastal management applications 
in Viet Nam

Research Overview
Satellite 
Image 
used

Lead Institu-
tion (Inter-
national/ 
National)

End  
Users Year Sources

M
an

gr
ov

e 
m

on
ito

rin
g 

Mangroves and 
shoreline erosion in 
the Mekong River 
delta,
Viet Nam

The study compared the change of MKD 
shoreline between 2003 and 2012 and 
width of fringing mangroves. It is found 
that no significant relationships between 
the rate of shoreline change and mangrove 
width. Large tracts of the delta shoreline 
are eroding due to inadequate mud supply. 
When mud supply replenishment is low, 
even a wide mangrove belt will retreat.  
Mangrove protection initiatives need to 
consider sustained sediment supply as a key 
parameter.

SPOT 5 University of 
Montpellier

Research 2019 link

Mangrove conversion 
and aquaculture 
development 
in Viet Nam: a 
remote sensing-
based approach 
for evaluating the 
Ramsar convention on 
wetlands

The study used 6 Landsat images from 
1975 to 2002 to identify aquaculture 
development and mangrove extent in the 
study area. The remote sensing results 
also indicate that the rate of aquaculture 
development increased after the Reserve 
was declared a Ramsar site. That is, the site 
designated for protection under the Ramsar 
Convention, contrary to expectation, 
actually had a faster rate of aquaculture 
development than did the non-Ramsar site.

Landsat 2007 link

Status and changes 
of mangrove forest in 
Mekong Delta: case 
study in Tra Vinh, Viet 
Nam

The study used SPOT satellite imagery from 
1995 and 2001 and calculated mangrove 
distribution and density based on the 
Normalised Difference Vegetation Index 
(NDVI) derived from multi-spectral imagery 
and found a strong decrease (>50%) in 
mangrove extent over that period.

SPOT Research 2007 link

Assessment of 
Mangrove Forests, 
Shoreline Condition 
and Feasibility for 
REDD
in Kien Giang Province, 
Viet Nam

This research evaluated the current 
status and findings of our research into 
the condition and role of mangrove 
forests of Kien Giang. To advise on the 
successful management of these valuable 
tidal wetlands. Here we present results 
from optical satellite data regarding 
the area of mangrove forest in ~70% of 
the province shoreline (limited only by 
availability of specific satellite imagery 
at the time of writing). Using plot-based 
field studies, we further provide data on 
the biodiversity, biomass and condition 
of key mangrove forest types across the 
province. To complete our assessment, 
we conducted shoreline surveys along the 
mainland coastline providing: continuous 
observations of fringing mangroves and 
coastal land use; a baseline video record; 
the physical condition of the coast; the 
presence of fish traps; and, the extent of 
rehabilitation works. 

SPOT 5 GTZ Kien 
Giang 
Project

2010 link

https://archimer.ifremer.fr/doc/00505/61617/65645.pdf
https://www.sciencedirect.com/science/article/abs/pii/S0959378007000234
https://www.researchgate.net/publication/233780021_Status_and_changes_of_mangrove_forest_in_Mekong_Delta_Case_study_in_Tra_Vinh_Vietnam
https://www.researchgate.net/publication/303589821_Assessing_Mangrove_Forests_Shoreline_Condition_and_Feasibility_of_REDD_for_Kien_Giang_Province_Vietnam
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Research Overview
Satellite 
Image 
used

Lead Institu-
tion (Inter-
national/ 
National)

End  
Users Year Sources

Assessment from 
space of mangroves 
evolution in the 
Mekong Delta, in 
relation to extensive 
shrimp farming

The study used SPOT 4 satellite images from 
2001 have been used to map the mangrove 
distribution in Ca Mau province based on 
visual interpretation (to identify and to 
delineate conspicuous homogeneous land-
use units through tint, texture, morphology, 
environment, and contrast effects) and 
Maximum Likelihood classification into 
six classes of mangrove, non-mangrove, 
aquaculture, paddy, tidal flat and sediment, 
and water. They especially aimed at 
minimising the confusion of the aquaculture 
class (mixed shrimp-mangrove forestry 
farms) with flooded paddy fields and 
therefore incorporated measures of NDVI, 
Normalised Difference Water Index (NDWI) 
and short-wave infrared (SWIR) into the 
classification procedure. They achieved an 
overall accuracy of 80% over all six classes.

SPOT 4 Research 2004 link

Uncovering the spatio-
temporal dynamics 
of land cover change 
and fragmentation 
of mangroves in the 
Ca Mau peninsula, 
Viet Nam using 
multi-temporal SPOT 
satellite imagery 
(2004–2013)

Land cover change and fragmentation are 
quantified using remote sensing imagery 
consisting of a series of SPOT5 scenes from 
2004, 2009 and 2013. The results indicate 
a high turnover of land cover change, with 
close to half of the mangrove forests being 
affected by land cover changes between 
2004 and 2014. Net changes in mangrove 
forest are found to average −0.34% 
annually, characterised by deforestation 
between 2004 and 2009 and afforestation 
of between 2009 and 2013

SPOT 5 Department 
of Remote 
Sensing 
Applications 
and GIS, 
and Space 
Technology 
Institute- VAST

Research 2017 link

Identifying mangrove 
forests using radar 
remote sensing data

This study considers possibilities of ALOS 
PALSAR (L-band) and ENVISAT ASAR APP 
(C-band) for identifying mangrove forests. 
Results show that using single-date data 
of ENVISAT ASAR APP including dual 
polarisation HH&HV are difficult to classify 
mangrove objects; whilst single-date data 
of ALOS PALSAR with dual polarisation 
HH&HV have a better classification for tree 
density but at species level identification is 
more difficult. Results classified according 
to forest cover density data with overall 
accuracy of 81.91.

ALOS 
PALSAR, 
ENVISAT 
ASAR

VNSC Research 2016 link 

Se
di

m
en

t M
on

ito
rin

g

Potential use of 
satellite observations 
to detect suspended 
sediment in delta 
region: a case study 
of the Red river delta, 
Viet Nam

In this study, the authors investigate the 
potential use of satellite observations 
(MODIS reflectance) to detect suspended 
sediment flux in the Red river delta (RRD) 
of Viet Nam. The relationships between 
discharge (Q), suspended sediment 
concentration (SSC), and total load (L) 
collected from the three in-situ stations 
in the RRD are determined by regression 
analyses of reflectance data (R) obtained 
from MODIS bands 1-2 (250-m resolution). 
The results present a close connection 
between the monthly average of SSC and R 
and a good statistical relationship between 
the monthly average of Q and R in HN

MODIS Thuyloi 
University, 
VNDMA

Research 2021 link

https://www.researchgate.net/publication/29491485_Assessment_from_space_of_mangroves_evolution_in_the_Mekong_Delta_in_relation_to_extensive_shrimp_farming
https://www.sciencedirect.com/science/article/abs/pii/S0143622817301625
https://www.researchgate.net/publication/328113068_Identifying_mangrove_forests_using_radar_remote_sensing_data
https://vietnamscience.vjst.vn/index.php/VJSTE/article/view/335


10. Annex

93

Research Overview
Satellite 
Image 
used

Lead Institu-
tion (Inter-
national/ 
National)

End  
Users Year Sources

Operational multi-
sensor monitoring of 
turbidity for the entire 
MKD

In this project, a range of satellite data 
types was tested using the derived Mekong-
specific inherent optical properties, 
including Moderate Resolution Imaging 
Spectroradiometer (MODIS) 500 m data, 
Landsat ETM, MERIS, SPOT 5, RapidEye, 
ASTER, and QuickBird. The satellite-based 
turbidity estimates were coincident with 
available field data, and comparisons 
showed them to be in good agreement. 
Overall, the derived SIOPs were suitable for 
water-quality monitoring of the Mekong, 
and the MODIS, MERIS, Landsat, and 
RapidEye sensors were found to be the most 
radiometrically stable and thereby suitable 
for ongoing operational processing. The 
implemented system delivers consistent 
results across the different satellite sensors 
and over time, but is limited to where the 
spatial resolution of the sensor is still able 
to resolve the river width. The system is 
currently applicable for the entire Mekong 
river system, both for near-real-time 
monitoring and for analysis of historical 
data archive.

MODIS, 
Landsat, 
MERIS, 
SPOT, 
Rapid Eye, 
ASTER, 
Quickbird

Catch Mekong 
- EOMAP

Research 2013 link

Water turbidity 
monitoring from 
Landsat data before 
and after the 2016 El 
Niño in the Mekong 
and Bassac Rivers, Viet 
Nam

The main object of this study is to 
investigate the applicability of Landsat data 
for water turbidity monitoring in Mekong 
and Bassac Rivers, Viet Nam before and 
after the El Niño. The Landsat-8 satellite 
launched in 2013 provides the multispectral 
bands and 30 m resolution, which are 
deemed suitable for turbidity monitoring 
were used in this study. The data were 
processed through three main steps

Landsat Nha Trang 
Institute of 
Oceanography, 
VNSC, Taiwan 
University

Research 2016 link

Monitoring turbidity 
in Tien and Hau rivers 
with multitemporal 
satellite image 
landsat-8

Using multi-temporal Landsat-8 data on 
2015 and 2014 for modeling water turbidity 
of Tien and Hau rivers and of coastal areas in 
the South Viet Nam, the obtained accuracy is 
approximately equal to 80 % (mean absolute 
error is approximately equal to 20%), the 
root mean square error does not exceed 
10 NTU. The models have a high coefficient 
of efficiency ME, approximately 90% (ME 
= 0.862) and the correlation coefficient R 
higher than 90% (ideally R = 100%)

VNSC Research 2016 link

Quantifying suspended 
sediment dynamics 
in mega deltas using 
remote sensing data: 
A case study of the 
Mekong floodplains

In this research, satellite imagery with long 
temporal and large spatial coverage (Landsat 
TM/ETM+) was used to complement in 
situ suspended sediment measurements 
to reflect sediment dynamics in a large 
(70,000 km2) floodplain. Instead of using 
a single spectral band from Landsat, a 
Principal Component Analysis was applied to 
obtain uncorrelated reflectance values for 
five bands of Landsat TM/ETM+. Significant 
correlations between the scores of the 
1st principal component and the values of 
continuously gauged suspended sediment 
concentration, shown via high coefficients 
of determination of sediment rating curves 
(R2 ranging from 0.66 to 0.92), permit the 
application of satellite images to quantify 
spatial and temporal sediment variation in 
the Mekong floodplains

Landsat Institute for 
Water and 
Environment 
Research

Research 2018 link

https://www.tandfonline.com/doi/abs/10.1080/01431161.2014.890300
https://ui.adsabs.harvard.edu/abs/2016AGUFMOS13C1832L/abstract
https://www.researchgate.net/publication/311226194_Giam_sat_do_duc_song_Tien_song_Hau_bang_anh_ve_tinh_da_thoi_gian_Landsat-8
https://www.sciencedirect.com/science/article/abs/pii/S0303243418301454#!
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Research Overview
Satellite 
Image 
used

Lead Institu-
tion (Inter-
national/ 
National)

End  
Users Year Sources

Sh
or
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e 
m
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g

Mekong Delta erosion 
mapping by Remote 
Sensing technologies

Building and Integrating GIS database 
system and remote sensing coastal river 
bank in MKD
Building a data sharing model and database 
in the direction of SDI – spatial data 
infrastructure effectively and scientifically 
for other organisations
Research and develop an automatic and 
specific methods of automatic or semi-
automatic mapping coastal river changes 
using remote sensing technology and 
project data

 N/A World Bank N/A N/A link

Morphological change 
assessment from 
intertidal to river-
dominated zones 
using multiple-satellite 
imagery: A case study 
of the Vietnamese 
Mekong Delta

The study employed the Google Earth 
Engine to deal with ‘‘big data’’ to reduce 
the demand on local calculation capacity. 
The Google Earth Engine basically crunches 
publicly available satellite images obtained 
from NASA and USGS into a sophisticated 
platform to allow users to implement 
data analysis straightforwardly. In this 
study, Landsat TM (Thematic Mapper), 
ETM+ (Enhanced Thematic Mapper Plus), 
OLI (Operational Land Image), and TIRS 
(Thermal Infrared Sensor) data (path 125 
row 053 and path 126 row 052) from 1989 
to 2014 were used to detect trends in 
morphological river and coastal changes.

Landsat VNU-HCM 
University

Research 2020 link

A Novel Method for 
River Bank Detection 
from Landsat Satellite 
Data: A Case Study 
in the Vietnamese 
Mekong Delta

The study developed a novel SRBED 
(Spectral RB Erosion Detection) method, in 
which the M-AMERL (Modified Automated 
Method for Extracting Rivers and Lakes) is 
proposed, and a new RB change detection 
algorithm using Landsat data.

Landsat Kyoto 
university, 
TLU, 
Institute 
of Marine 
Geology and 
Geophysics

Research 2020 link

Mangroves and 
shoreline erosion in 
the MKD, Viet Nam

This study draw attention to the fact 
that mangroves cannot accomplish their 
land-building and coastal protection roles 
under conditions of a failing sediment 
supply and prevailing erosion. Ignoring 
these overarching conditions implies that 
high expectations from mangroves in 
protecting and/or stabilising the Mekong 
delta shoreline, and eroding shorelines 
elsewhere, will meet with disappointment. 
Among these false expectations are: 
(1) a large and healthy mangrove fringe 
is sufficient to stabilise the (eroding) 
shoreline, (2) a reduction in the width of 
a large mangrove fringe to the benefit of 
other activities, such as shrimp-farming, is 
not deleterious to the shoreline position, 
and (3) the effects of human-induced 
reductions in sediment supply to the coast 
can be offset by a large belt of fringing 
mangroves.

SPOT 5 University of 
Montpellier

Research 2020 link

https://www.vidagis.com/vi/portfolio/mekong-delta-erosion-mapping/
https://www.sciencedirect.com/science/article/abs/pii/S2352485518306455#!
https://www.mdpi.com/2072-4292/12/20/3298/htm
https://www.sciencedirect.com/science/article/abs/pii/S0272771419301672


10. Annex

95

Research Overview
Satellite 
Image 
used

Lead Institu-
tion (Inter-
national/ 
National)

End  
Users Year Sources

Improving the 
efficiency of using 
deep learning model 
to determine shoreline 
position in high-
resolution satellite 
imagery

This paper presents the use of neural 
network model to determine the position 
of shoreline on Sentinel 2 satellite image. 
The methodology also provides techniques 
to reduce model retraining while ensuring 
the accuracy of the results. Methodological 
evaluation and analysis were conducted in 
the MKD. The results from the study showed 
that interpolating the input images and 
calibrating the result thresholds improve 
accuracy and allow the trained deep 
learning model to externally test different 
images. The paper also evaluates the impact 
of the training dataset on the quality of 
the results obtained. Suggestions are also 
given for the number of files in the training 
dataset, as well as the information used 
for model training to solve the shoreline 
detection problem.

Sentinel 
2, Google 
Earth

Moscow State 
University of 
Geodesy and 
Cartography

Research 2021 link

Using multi-temporal 
remote sensing data 
in management, 
monitoring and 
forecasting of the 
shoreline changes of 
the Mekong River

The proposed method is capable of 
detecting a coastline at full resolution of the 
input image with minimal manual support. 
The experimental results on low- and 
high resolution SAR images for different 
coastline cases and sea states show that 
the proposed method is able to detect the 
coastline accurately

TerraSAR-
X, 
Sentinel-
1A

Shahid 
Chamran 
University of 
Ahvaz

Research 2018 link

Integration of Spectral 
Histogram and Lev-
el Set for Coastline De-
tection in SAR Images

The proposed method is capable of detect-
ing a coastline at full resolution of the in-
put image with minimal manual support. 
The experimental results on low- and high 
resolution SAR images for different coast-
line cases and sea states show that the pro-
posed method is able to detect the coast-
line accurately

TerraSAR-
X, Senti-
nel-1A

Shahid Cham-
ran University 
of Ahvaz

Research 2018 link

Computational effi-
cient unsupervised 
coastline detection 
from single-polariza-
tion 1-look SAR images 
of complex coastal en-
vironments

This paper presents an unsupervised, com-
putationally efficient solution to extract the 
coastline acquired by only one single-polar-
ization 1-look SAR image. Extensive tests on 
Spotlight COSMO-SkyMed images of com-
plex coastal environments and objective as-
sessment demonstrate the validity of the 
proposed procedure which is compared to 
state-of-the-art methods through visual re-
sults and with an objective evaluation of the 
distance between the detected and the true 
coastline provided by regional authorities.

COSMO-
SkyMed

University of 
Siena

Research 2017 link

https://www.proquest.com/openview/5bb8b85d4819121949b3975f53eb21d0/1?pq-origsite=gscholar&cbl=2040555
https://ieeexplore.ieee.org/abstract/document/8438945
https://ieeexplore.ieee.org/abstract/document/8438945
https://www.spiedigitallibrary.org/conference-proceedings-of-spie/10427/1042714/Computational-efficient-unsupervised-coastline-detection-from-single-polarization-1-look/10.1117/12.2278688.short?SSO=1
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Research Overview
Satellite 
Image 
used

Lead Institu-
tion (Inter-
national/ 
National)

End  
Users Year Sources

Co
as

ta
l l

an
d 

us
e

Study on land use 
changes, causes and 
impacts by remote 
sensing, GIS and 
Delphi methods in 
the coastal area of 
Ca Mau province in 
30 years

The study used Landsat data to assess the 
spatio-temporal changes of land cover/land 
use, as well as their causes and impacts of 
the changes in Phu Tan district of Ca Mau 
province in 30 years from 1989 to 2018. The 
satellite data was classified using supervised 
method. After validation and post 
classification, they are mapped for analyzing 
land use/land cover change analysis in three 
decades. The accuracies of the land cover/
land use maps for three-time intervals were 
all more than 80%.

Landsat Hanoi 
University of 
Mining and 
Geology

Research N/A link

Land Cover Changes 
Between 1968 and 
2003 In Cai Nuoc, 
Ca Mau Peninsula, 
Vietnam

The study detected land cover changes 
between 1968 and 2003 for the Cai Nuoc 
district, Ca Mau Province, using photos from 
1968, 1992 (aerial photographs), 1997/98 
(Spot) and 2003 (Landsat). The result shows 
that forest areas declined by 75% between 
1968 and 2003, in which 40% of this loss 
could be attributed to shrimp farming, while 
the remaining 60% was attributed to needs 
for agricultural land.

Landsat/ 
Aerial

National 
Centre for 
Natural 
Science and 
Technology

Research 2005 link

Opportunities 
and Challenges 
for the Estimation 
of Aquaculture 
Production Based on 
Earth Observation 
Data

For MKD, Red River, Pearl River, and 
Yellow River, as one of the world’s most 
significant aquaculture production regions, 
the project detected aquaculture ponds 
from high spatial resolution Sentinel-1 
Synthetic Aperture Radar (SAR) data. The 
aquaculture production and yield statistics 
were collected at national, regional and 
local levels to link earth observation-based 
findings to the size, number and distribution 
of aquaculture ponds with production 
estimation. With the SAR derived mapping 
product, it is possible for the first time to 
assess aquaculture on single pond level at a 
regional scale and use that information for 
spatial analyses and production estimation.

Sentinel 1 Catch - 
Mekong

Research 2018 link

Sentinel-1 SAR Time  
Series-Based Assess-
ment of the Impact of 
Severe Salinity Intrusion 
Events on Spatio-
temporal Changes in 
Distribution of Rice 
Planting Areas in Coastal 
Provinces of MKD

In this study, we analyzed the relationship 
between the pattern of salinity intrusion 
and the spatiotemporal distribution of 
rice cultivation in the winter–spring crops 
of 2015, 2016, 2019 and 2020 in coastal 
provinces of the MKD. Sentinel-1 (S-1) data 
were used to extract the spatial distribution 
information of six rice growth stages based 
on a rice age algorithm

Sentinel 1 VNSC Research 2020 link

https://www.proquest.com/openview/5bb8b85d4819121949b3975f53eb21d0/1?pq-origsite=gscholar&cbl=2040555
http://jmes.humg.edu.vn/en/archives?article=1246
https://link.springer.com/article/10.1007/s10668-004-6001-z
https://www.mdpi.com/2072-4292/10/7/1076/htm
https://doi.org/10.3390/rs12193196
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Annex 3. Identification of key participating institutions at each stage of the Coastal 
Erosion Information Delivery Channel

Functions Technologies Management agencies
Research institutions/ 

universities 
International 

support/NGOs

Shoreline 
erosion monitoring

Satellites VNDMA

ICOE 
SIWRR 
VAST 
National Universities 
(CTU,TLU, HCMUS, etc.)

WB 
GIZ - MCRP

UAV 
VASI 
Department of Survey 
and Mapping

SIWRP 
VAST

GIZ - MCRP 

On-shore/off-shore 
cameras  

N/A
SIWRR 
TLU

AfD/IRD

Mangrove monitoring 

Satellites VNFOREST

VAST 
SIWRR 
DNRS 
National Universities 
(CTU,TLU, HCMUS, etc.)

Alliance of 
Bioversity and 
CIAT 
GIZ - MCRP

UAV VNFOREST
CTU 
SIWRP 
SIWRR

GIZ - MCRP 

Hydro-meteorological 
monitoring 

Hydrology, Weather 
stations  

NCHMF
ICOE 
SIWRR

WB

Salinity monitoring 
stations 

NCHMF 
Provinces

SIWRR
WB 
GIZ-MCRP

Satellites NCHMF VAST

Oceanographic 
monitoring 

Buoys
NCHMF 
VASI

WISDOM/ 
Catch-Mekong 
Project

Radar VASI VNU

Sediment monitoring 
Satellite VASI

SIWRR 
VAST 
DNRS 
CTU,TLU, HCMUS, etc.

WISDOM/ 
Catch-Mekong 
Project

Buoys NCHMF

Coastal protection 
Infrastructure 
monitoring 

Camera systems  VNDMA N/A AfD/IRD

UAV
Department of Survey 
and Mapping 

SIWRR 
SWIRP

Socio-economic 
exposure monitoring/ 
Loss & 
damage reporting 

Satellite N/A N/A N/A

UAV VNDMA N/A N/A
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Functions 
Technology information 

and products
Management 

agencies
Research institutions/ 

universities 
International 

support/NGOs

Database 
management  

Centralised database 

NHCMF 
VASI 
VNDMA 
DINTE 
DARDs 
DONREs

VAWR 
IMHEN 
VAST

Standardisation  

NHCMF 
VASI 
VNDMA 

VAWR 
IMHEN 
VAST

Data visualisation  
NHCMF 
VASI 
VNDMA

VAWR 
IMHEN 
VAST

Modelling & 
Forecasting 

Hydro-meteorological 
forecasts 

NHCMF
SIWRR 
IMHEN

Oceanographic forecasts  
NHCMF 
VASI

VAWR 
VAST

Salinity forecasts NHCMF

SIWRR 
IMHEN 
National Universities 
(CTU, TLU, HCMUS, 
HCMUT, etc.)

Erosion modelling /fore-
casting

SIWRR 
ICOE 
VAST 
VASI 
National Universities 
(CTU, TLU, HCMUS, 
HCMUT, etc.)

Infrastructure risk assess-
ments 

VNDMA 
MOT 
MOC

SIWRR 
ICOE 
VAST 
National Universities 
(CTU, TLU, HCMUS, 
HCMUT, etc.)

GIZ projects

Planning, zoning 
and management 
decisions

Risk mapping and vulner-
ability assessments

VNDMA 
Provinces

SIWRR 
ICOE 
SIWRP

GIZ, WB, JICA, 
UNDP, etc.

Socio-economic planning, 
relocation and zoning

MPI 
MONRE 
MARD 
Provinces

SIWRR 
ICOE 
SIWRP

Infrastructure planning 

VNDMA 
MOT 
MOC 
Provinces

SIWRR 
ICOE

GIZ, WB, UNDP, 
etc.
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Functions Technology/tool
Management 

agencies

Research 
institutions/ 
universities 

International 
support/NGOs

Mass media

Preparedness 
(coastal 
infrastructure 
improvement 
and mangrove 
restoration)

Web GIS VNDMA GIZ-ICMP

Dashboard VNDMA GIZ-ICMP

Web portal 

VNDMA 
VASI 
VNFOREST 
Provinces 
DARDs 
CCNDPC/SR

VAWR

GIZ-ICMP 
WB 
IUCN 
WWF 
ISET

Early warning 

Loudspeakers Local governments Habitat Viet 
Nam

Social media  
VNDMA 
NHCMF 
Provinces

CARE 

Mobile apps
VNDMA 
Local governments

Radio/ TV 
VoV, VTV, 
VTC,local TV/
Radio stations

SMS
Provincial Hydro-
met stations 
CCNDPC/SR

SCV 
ISET   
CARE

Emergency 
response 

Loudspeakers Local governments

Social media  
VNDMA 
NHCMF 
Provinces

Mobile apps
NHCMF 
Local governments

Radio/ TV 
VoV, VTV, 
VTC,local TV/
Radio stations

SMS
Provincial Hydro-
met stations 
CCNDPC/SR

Notes:  SCV: Save the Children-Viet Nam

 ISET: The Institute for Social and Environmental Transition-Viet Nam
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Annex 4: Data availability for coastal erosion management mapping.

Category Database Data type
Frequency 

of data 
collected

Collectors Owners Users

Socio-
economic 
and vulner-
ability

Population 
Socio-ecomic 
Demographics 
(i.e. poor 
households, 
etc.)

Statistics Yearly

- GSO 
- Statistical 
sub-department 
(provincial and 
district levels) 
- UNFPA

- GSO 
- Statistical 
sub-department 
(provincial and 
district levels) 
-UNFPA

- Management 
agencies  
- Research 
institutions  
- International 
projects

Vulnerable 
population 
(i.e. women, 
children, etc.)

Statistics Yearly

- GSO 
- Statistical 
sub-department 
(provincial and 
district levels) 
- UNFPA 

- GSO 
- Statistical 
sub-department 
(provincial and 
district levels) 
- UNFPA

- Management 
agencies  
- Research 
institutions  
- International 
projects

Critical 
economic 
infrastructure 
locations  
(i.e. roads, 
high-ecomic 
importance 
buildings)

Vector N/A. Adminis-
trative maps

- MOT and 
provincial sub-
department  
- MOC and 
provincial sub-
departments

- MOT and 
provincial sub-
department  
- MOC and provincial 
sub-departments

- Management 
agencies  
- Research 
institutions  
- International 
projects

Irrigation 
Infrastructure Vector N/A. Specialist 

maps.
DARDs, 
DWR DWR

- Management 
agencies  
- Research 
institutions  
- International 
projects

Habors, fishing 
boats and ships

Statistics, 
Vector Real-time

- VINAMARINE 
- Directorate of 
Fishery  
- DARDs

- VINAMARINE 
- Directorate of 
Fishery 

- Management 
agencies  
- Research 
institutions  

Base 
layers

Land use plans Raster

Every 1-3 
years, 
depending on 
provinces

General 
Department of Land 
Administration 
(MONRE)

- Provinces, districts  
- General 
Department of Land 
Administration

- Management 
agencies  
- Research 
institutions  
- International 
projects

Land use zone 
maps Raster

N/A. Maps 
extracted 
from satellite 
imagery

- General 
Department of Land 
Administration 
- Independent 
projects

General 
Department of Land 
Administration

- Management 
agencies  
- Research 
institutions  
- International 
projects

Forest land-use 
survey Vector Every 2 years - FIPI VNFOREST

- Management 
agencies  
- Research 
institutions  
- International 
projects

Forest cover Raster N/A. Project-
based.

- VNFOREST 
- DARDs 
- Independent 
Research Projects

VNFOREST

- Management 
agencies  
- Research 
institutions  
- International 
projects
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Category Database Data type
Frequency 

of data 
collected

Collectors Owners Users

Coastal 
protection 
classification

Raster/ 
Vector Yearly

- SIWRR 
- SIWRP 
- DARD

VNDMA

- Management 
agencies  
- Research 
institutions  
- International 
projects

Satellite imagery Raster Depending on 
satellite type

DNRS 
VNSC

DNRS 
VNSC

- Management 
agencies  
- Research 
institutions

Aerial 
photography 
(UAV)

Images N/A. Project-
based.

- VAST 
- Viet Nam Institute 
of Geodesy and 
Cartography 
- GIZ-CPMD

- VAST 
- Viet Nam Institute 
of Geodesy and 
Cartography 
- GIZ-CPMD

- Management 
agencies  
- Research 
institutions  
- International 
projects

Geomorphology 
and soil 
information

Statistics, 
Raster

N/A. Project 
based.

- NIAPP 
- VAST 
- Viet Nam Institute 
of Geodesy and 
Cartography 
- GIZ-CPMD

- NIAPP 
- VAST 
- Viet Nam Institute 
of Geodesy and 
Cartography 
- GIZ-CPMD

- Management 
agencies  
- Research 
institutions  
- International 
projects

Hydro-met 
Data

Weather 
information 
(windspeed, 
precipitation, 
temperature)

Statistics Daily, hourly
- Hydro-met 
stations 
- NCHMF

-NCHMF

- Management 
agencies  
- Research 
institutions  
- International 
projects

Salinity 
monitoring

Statistics, 
Raster Daily, hourly

- Hydro-met 
stations 
- NCHMF 
- DARDs 
- DONREs 
- Research institutes

- NCHMF 
- Research institutes

- Management 
agencies  
- Research 
institutions  
- International 
projects

Oceagraphic 
information Statistics

Daily wave 
observations 
only. For other 
parameters 
N/A, project 
based

- Vasi 
- NCHMF 
- DONREs 

- NCHMF 

- Management 
agencies  
- Research 
institutions  
- International 
projects

Sediment 
monitoring (in-
situ)

Statistics

Unknown. 5 
permanent 
stations in 
MKD + Project 
based.

- Hydro-met 
stations 
- NCHMF 
- Research institutes

- NCHMF 
- Research institutes

- Management 
agencies  
- Research 
institutions  
- International 
projects

Sediment 
monitoring 
(satellite)

Raster N/A, project 
based Research institutes Research institutes

- Management 
agencies  
- Research 
institutions  
- International 
projects

Upstream 
Mekong river 
information

Statistics Daily, hourly

- Mekong River 
Comission 
 

- DWR 
- NCHMF 
 

- Management 
agencies  
- Research 
institutions  
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Category Database Data type
Frequency 

of data 
collected

Collectors Owners Users

Coastline

Coastal erosion 
locations Vector Yearly

- VNDMA 
- DARDs 
- VASI

VNDMA 

- Management 
agencies  
- Research 
institutions  
- International 
projects

Coastal 
protection 
infrastructure

Vector, 
Statistics Yearly

- VNDMA 
- DARDs 
- VASI

VNDMA 

- Management 
agencies  
- Research 
institutions  
- International 
projects

Coastal erosion 
monitoring Vector N/A, project-

based

- VNDMA 
- DARDs 
- VASI

VNDMA 

- Management 
agencies  
- Research 
institutions  
- International 
projects

Planning 
and 
response

Hazard risk 
maps Raster N/A, project-

based

- Management 
agencies  
- Research 
institutions  
- International 
projects

- Management 
agencies  
- Research 
institutions  
- International 
projects

- Management 
agencies  
- Research 
institutions  
- International 
projects

Climate change 
sea level rise 
scenarios

Raster N/A, project-
based N/A IMHEN

- Management 
agencies  
- Research 
institutions  
- International 
projects

Loss and 
damage Statistics N/A, project-

based

- DARDs 
- VNDMA 
- GSO 

- VNDMA 
- GSO

- Management 
agencies  
- Research 
institutions  
- International 
projects

Docu-
ments and 
guidelines

Reports and 
research

Docu-
ments Not applicable

- Management 
agencies  
- Research 
institutions  
- International 
projects

- Management 
agencies  
- Research 
institutions  
- International 
projects

- Management 
agencies  
- Research 
institutions  
- International 
projects

Training material 
on DRR

Docu-
ments Not applicable N/A

-VNDMA 
-International 
projects and NGOs 
projects

- Management 
agencies  
- Provinces, 
districts and local 
communities

Government 
directives

Docu-
ments Not applicable N/A N/A

- Management 
agencies  
- Provinces, 
districts and local 
communities

Notes:   Research institutions includes: SIWRR; SIWRP; ICOE; IMHEN, VAST,VAFS; NIAPP; univerisities 
(CTU,TLU,HCMUS, etc.)

 Management agencies includes : VNDMA, DWR, VNFOREST, DARDs, DONREs, VASI, etc.

 International projects: WISDOM; UNDP; ADB; WB; GIZ-CPMD, etc.
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