Leaflet No.

The Republic of the Union of Myanmar
Ministry of Natural Resources and Environmental Conservation

Coastal Geoscience Research Cooperation and Opportunity in
Myanmar

Ei Thinzar Khaing
Geologist Assistant-1

Department of Geological Survey and Mineral Exploration

March, 2026



Contents
AADSITACE ...ttt ettt et b et ettt et e a e h e b et sh e e bt et e ntenbeenee i
mooézsfa(qléz ......................................................................................................................... 111
Lo INEOUCHION .ttt st ettt et sb et et e sae e b eneas 1
2. ODJECTIVE centieeiiieiie et eite et et e et e et e e teestteesbe e teesasaeseeenseensaeenseesseanseenssesnsaensseasseanssesnseensaeans 2
3. Materials and MethOdS.........coouiiiiriiiiiiieee et 2
4. Geologic Settings 0f Coastal ATEaS.......c..eeecuiieeiiieiiiieeeieeeeiee et et e e e eeeeeereeesreeesseeenens 2
5. PIEVIOUS WOTKS ..ottt ettt e et e et e e e tae e e saeesssaeeesseeennseeessees 5
0. RESUILS....eeieeiie ettt e e e et e e e ta e e et e e e s abaeesabaeeesbaeeaabaeennbaeennreeennes 6
7. DISCUSSION ....tiieiiieeiiieeeiteeeettee e et e eeeteeestteeesbeeesaeeessseeasssaessssaeassseesssseesssseeassaeesssaeeasseeesseeensses 6
8. COMCIUSION ...ttt ettt ettt ettt e bt et sat e s bt enbeeate bt entesate bt enseeneenbeensenneens 8
0. ACKNOWICAZEIMENLS ......veeiiieiiieiiieiieciie ettt ettt et e e st e ebeessbeeaseessaeenseessaeenseensseenseenens 8

L0, RETEIEINCES ..ot e et e e e e e e e e et eeaeseeeeetaaaraaaeseeeeereeannnaness 8



i

Coastal Geoscience Research Cooperation and Opportunity in Myanmar
Ei Thinzar Khaing', Su Mon Aung', Zaw Zaw Thein !, Thet Tin Nyunt!, Myint Soe', Aung Kyaw Moe!, Aung
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! Department of Geological Survey and Mineral Exploration, Naypyitaw, Myanmar

E-mail: eithinzarkhine428@gmail.com

Abstract

Myanmar’s coastal regions possess diverse opportunities for blue economy
development and coastal geoscience research. This study aims to emphasize and showcase the
growing significance of coastal geoscience opportunities for Myanmar in the coming years.
Coastal geoscience integrates geology, geomorphology, oceanography, geophysics, and climate
science, providing essential tools for understanding coastal processes, natural hazards, and
resource potential. The Department of Geological Survey and Mineral Exploration (DGSE) is
strengthening research cooperation with international organizations in coastal and seabed
geosciences through data collection, capacity building, and the application of modern
techniques. These collaborative efforts focus on seabed mineral potential, coastal erosion
processes, mitigation strategies, and broader marine science activities. A key objective is to
expand mineral exploration activities and national capacity by engaging a new generation of
geologists and promoting applied research. The study area is located in the Gulf of Martaban
coastal area, where erosion and accretion processes are closely associated with storm surge
events—a major natural hazard in the region. Myanmar’s significant coastal mineral potential,
combined with increasing international research cooperation, presents important opportunities
for advancing coastal geoscience, supporting the blue economy, and contributing to sustainable
national economic development.

Keywords:  Coastal Geoscience, Blue Economy, Gulf of Martaban, research opportunities,
mineral potential
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Coastal Geoscience Research Cooperation and Opportunity in Myanmar

1. Introduction

Myanmar has a coastline of nearly 2,300 km, divided into three regions: the Rakhine
Coastal Area, bordering the Bay of Bengal; the Tanintharyi Coastal Area, bordering the
Andaman Sea; and the Ayeyarwady Deltaic and Gulf of Martaban Coastal Area, between them.
These regions offer diverse opportunities for blue economy and coastal geoscience research,
including fisheries, agriculture, tourism sites, mineral occurrences, and oil and gas fields.
Myanmar’s coastal region, characterized by its dynamic interactions and vulnerabilities, is of
enormous environmental and socio-economic significance. The study area is highlighted in the
Gulf of Martaban; the respective coastlines of Myanmar are described in Figure 1.

Rakhine Coastal Area —__|

Ayeyarwady Deltaic
Coastal Area

Gulf of Martaban 1"

Tanintharyi Coastal Area

T T T
92° 94° 96° 98° 100°

Figure 1. The respective coastlines of Myanmar (DGSE, 2021)



2. Objective

Coastal Geoscience, which integrates geology, geomorphology, oceanography,
geophysics, and climate science, offers essential tools for assessing these challenges.
Strengthening research and cooperation is therefore vital for environmental management and
disaster risk reduction. The Government of Myanmar seeks to enhance regional and global
collaboration through strategic partnerships in order to leverage existing opportunities and
overcome emerging challenges in coastal geoscience. The Department of Geological Survey
and Mineral Exploration (DGSE) is actively strengthening cooperation with international
organizations in geosciences, particularly in coastal and seabed research related to mineral
potential, erosion processes, mitigation strategies, and broader marine science activities. A
primary objective is to expand national capacity in coastal geoscience by engaging a new
generation of geologists and promoting applied research.

3. Materials and Methods

Prior to conducting this study, a review of relevant literature and previous studies was
carried out. Based on the available data and information, a conceptual understanding was
developed by building upon earlier research by Yee Yee Win et al. (2021). This study utilizes
GIS techniques and multi-temporal Landsat and Google Earth imagery to analyze
contemporary coastal erosion and deposition patterns along the Gulf of Martaban. Polygon-
based GIS analysis was applied to calculate erosion and deposition areas. Temporal
comparisons were conducted at five-year intervals.

4. Geologic Settings of Coastal Areas

Myanmar’s coastline can be divided into three principal geomorphological provinces:
the Rakhine Active Margin, the Ayeyarwady Deltaic System, and the Tanintharyi Granitoid—
Island Arc Province.

4.1 The Rakhine Coastal Area

It is a collision coast, recognized as one of Myanmar’s active continental margins.
Extending approximately 740 km across Rakhine State in the western region, the coastal zone
follows the collision boundary between the Indian and Burma plates. This boundary drives
active tectonic processes, rapid sediment accumulation, and localized uplift. The offshore
basins host thick sedimentary sequences that provide valuable opportunities for geological
investigation. The area is characterized by Miocene-age folded sedimentary formations,
accompanied by mud volcanoes and isolated unusual limestone masses. It offers significant
potential for hydrocarbon deposits as well as related mineral resources. Cyclonic storms
occurring in the Bay of Bengal exert significant impacts on coastal environments and constitute
one of the major factors contributing to coastal erosion and expansion.
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Figure 2. Geology and mineral occurrences of Rakhine Coastal Area (DGSE, 2021)

4.2 The Ayeyarwady Deltaic Coastal Area

It is a marginal sea coast about 700 km long, together with the Ayeyarwady Delta and
the Gulf of Martaban, composed mainly of Quaternary and recent alluvial deposits. It is
developed by the Ayeyarwady Delta, which discharges directly into the Gulf of Martaban,
supplying vast quantities of fine sediments that create one of the world's largest muddy tidal
systems. The region is undergoing marked coastal erosion and gradual land subsidence, which
collectively contribute to persistent shoreline retreat and heightened susceptibility to a range of
coastal hazards. However, this delta and gulf complex remains a socio-economically vital
landscape, sustaining major fisheries and functioning as one of Myanmar’s foremost centers of
rice cultivation and agricultural production.
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Figure 3. Geology and mineral occurrences of Ayeyarwady Deltaic Coastal Area (DGSE,
2021)

4.3 The Tanintharyi Coastal Area

It is also a marginal sea coast located in southern Myanmar. The coastline extends for
about 1,200 km and is bordered on the west by the Andaman Sea. It has the longest coastline
from the Gulf of Martaban to the Pakchan River. The geology consists mainly of Paleozoic
(Carboniferous) metamorphic rocks (slate, phyllite, quartzite), and Mesozoic to early Tertiary
granite. The mineral occurrences identified within the coastal region are mainly Tin - Tungsten,
Zircon Sand, Antimony, Oil shale, Glass sand, Gold, Molybdenum and Heavy minerals. It is a
dynamic coastal region vulnerable to hazards such as coastal erosion, flooding, saltwater
intrusion, and ecosystem degradation that are primarily controlled by wave and current
dynamics, storm conditions, coastal morphology, mangrove vegetation, and human activities.
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Figure 4. Geology and mineral occurrences of The Tanintharyi Coastal Area (DGSE, 2021)

5. Previous Works

The Department of Geological Survey and Mineral Exploration (DGSE), as a
department whose primary mandate centers on geological science, has continually pursued
opportunities to engage in collaborative activities at both the national and international levels.
These engagements reflect our long-standing commitment to advancing geoscientific
knowledge, strengthening technical capacity, and contributing to regional and global scientific
networks. Fortunately, DGSE has been actively engaged in coastal and seabed studies. In 2019,
Director General, DGSE, Dr. Thet Tin Nyunt, represented Myanmar and participated in
discussions at the Workshop on Deep Seabed Resources and the Blue Economy for ASEAN &
BIMSTEC Countries, held at Park Royal, Nay Pyi Taw, under the title ‘Strengthening National
Capacities for Coastal and Seabed Mineral Development, Myanmar’s Experiences. In 2021,
Assistant Director Yee Yee Win conducted a preliminary assessment of erosions and
depositions of the Gulf of Martaban in relation to the Sittaung Estuary and adjacent coastal
areas. In 2021, the team of geologists led by Deputy Director, Aung Min, and two members
participated in the 4™ Training Courses on Capacity Building on Marine Geoscience and
Geohazards Reduction and Prevention for ASEAN Member States. In 2023, another team of
geologists led by Deputy Director Zaw Htet, and two members contributed with virtual system
at the 2™ Workshop on Marine Scientific Research in the South China Sea, and the research
work was published in 2023. In 2025, Geologist Assistant-(1), Ei Thinzar Khaing, joined



the “Seminar on China-ASEAN Coastal Earth Observation Technology and Disaster
Mitigation and Prevention” held in Nanning, China.

6. Results

This study is grounded in the work of Yee Yee Win et al. (2021), who assessed the
spatio-temporal characteristics of shoreline erosion and deposition in the Gulf of Martaban
covering the years 2000 to 2020. The depositional area of Martaban Gulf (Sittaung Estuary) is
also carried out by the area calculation of polygons used with Remote Sensing, GIS and also
Google Earth images. The results showed that depositions were generally dominated over
erosion, with an estimated average depositional rate of approximately 8.15 km?/year, although
a temporary decline was observed between 2010 and 2015, likely related to climatic and
hydrodynamic variability.

Building upon those earlier outcomes, the present investigation extends the assessment
to the period 2021-2025 by evaluating and recording coastal erosion and depositional changes.
According to the findings of the present study, the total area affected by shoreline erosion and
deposition during the five years from 2021 to 2025 is estimated to be approximately 1,195 km?.
The findings indicated that the area of sediment deposition in coastal regions has decreased
over the most recent five-year period. This value closely corresponds to the 1,182 km? reported
in the previous study (2015). Especially in 2015, the impacts of Cyclone Komen during the
study period included intense storm rainfall, extensive flooding, and a high incidence of
landslides nationwide. Likewise, over the five years (2021-2025) under review, the impacts of
Cyclone Mocha (2023) and Typhoon Yagi (2024) led to widespread flooding and associated
landslides nationwide, producing substantial damage within Myanmar. Moreover, the present
study found that, compared with the 2015-2020 period, the area affected by erosion within the
coastal zone has decreased by approximately 401 km?. The erosion-affected areas of the coastal
zone studied since the year 2000 are presented in Table 1, while the increase and decrease of
coastal erosion and accretion are illustrated in Figure 5.

7. Discussion

The coastal dynamics of Myanmar, particularly in the Gulf of Martaban, exhibit a high
degree of sensitivity to hydrometeorological events. While depositional processes generally
dominated the shoreline between 2000 and 2020, achieving an average accretion rate of 8.15
km?/year, these gains are frequently offset by extreme weather. The reduction in depositional
area to 1,182 km? following Cyclone Komen (2015) and the more recent decline to 1,195 km?
during the 2021-2025 period (linked to Cyclone Mocha and Typhoon Yagi) suggest that storm
surges are primary drivers of rapid geomorphological change in the region. Furthermore, the
study identifies distinct economic and research opportunities across Myanmar’s three coastal
provinces. The Rakhine Coastal Area serves as an active margin with high potential for
hydrocarbons and related minerals, while the Tanintharyi Coastal Area is a critical source of
Tin-Tungsten, Zircon sand, and other heavy minerals. Despite these resources, all regions face
escalating hazards, including coastal erosion, land subsidence, and saltwater intrusion. To
address these challenges, the Department of Geological Survey and Mineral Exploration
(DGSE) is prioritizing international cooperation and capacity building. Transitioning from
land-based geology to integrated coastal and seabed research is essential for Myanmar to
achieve a sustainable Blue Economy and enhance its national disaster risk reduction strategies.
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showing increasing and decreasing of depositional condition (Yee Yee Win et al.,
2021), (f) Present Study (2025)

Sr.No Year Evaluated area (km?) leferenzt Remarks
area(km”®)

1 2000 1433 -
2 2005 1572 + 139 Increased
3 2010 1630 + 58 Increased
4 2015 1182 - 448 Decreased
5 2020 1596 +414 Increased
6 2021-2025 1195 -401 Decreased

Table: Erosion and deposition areas of the Martaban coastal zone (2000-2025)




8. Conclusion

The findings of the present study indicate that the erosion and accretion processes
within the Gulf of Martaban coastal zone are directly associated with the impacts of storm surge
events, which constitute a major natural hazard. Generally, the coastal zones in Myanmar are
increasingly threatened by climate change, and sea-level rise, erosion, cyclones, salinity
intrusion, and unplanned development. However, coastal research capacity, technological
infrastructure, and regional cooperation remain limited in Myanmar. To ensure effective long-
term coastal management, research must expand beyond land-based studies to include
integrated coastal zone assessments. Strengthening these scientific capabilities will play a vital
role in securing Myanmar's future economic and environmental opportunities. Furthermore, to
fully harness the potential of the Blue Economy, it is imperative for Myanmar to transition from
onshore-focused geological studies toward Integrated Coastal and Seabed Research. By
integrating oceanography, geophysics, and marine geology, Myanmar can better manage its
offshore energy resources, deep-sea minerals, and sustainable tourism. Strengthening
cooperation with regional and international partners will be the key to unlocking these
opportunities while building resilience against the increasing threats of climate change and
natural disasters.
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