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Introduction
🌍 10 Years of SDGs
      Reflections and Urgency for Action

2025 marks the 10th Anniversary of the

Sustainable Development Goals (SDGs).

Despite progress, ecosystem degradation

continues—deforestation, soil erosion, and

biodiversity loss.

The next five years are critical for realigning

science, policy, and community actions

toward restoration and sustainability.
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🔗 Bridging Science, Policy, and Local
Wisdom for Sustainability

Science provides evidence and innovation for

restoration.

Policy creates frameworks and ensures long-

term impact.

Local Wisdom connects people, place, and

tradition.

Together, they form the foundation for

sustainable ecosystem management.

Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University

Introduction

10      Year of the SDGs: Reflections, Realignments, and the Way Forward
18–19 November 2025 at the Ministry of Foreign Affairs in Bangkok

th



🏞️ Geopark: A Living Laboratory for
Sustainability

Geoparks connect geoheritage, biodiversity, and

cultural identity.

Serve as platforms linking research, governance,

and community participation.

Demonstrate how place-based science supports

restoration and resilience.

Empower communities through education,

geotourism, and local innovation.
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Singtuen, V., Vivitkul, N., & Junjuer, T. (2022). Geoeducational assessments in Khon Kaen National Geopark, Thailand: Implication
for geoconservation and geotourism development. Heliyon, 8(12), e12464. https://doi.org/10.1016/j.heliyon.2022.e12464
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Geoparks
in Thailand

อุทยานธรณีเชียงราย

UNESCO Global Geopark

National Geopark

Local Geopark

Khorat UNESCO Global Geopark

Satun UNESCO Global Geopark

Phetchabun Geopark
Ubon Ratchathani Geopark

Khon Kaen Geopark

Kalasin Geopark

Chaiyaphum Geopark

Phu Hang Nak Geopark

Lampang Geopark

Chiang Rai Geopark

Tak Petrified Wood Geopark
1 UNESCO Global Geopark

Satun UNESCO Global Geopark
Khorat UNESCO Global Geopark

2 National Geopark
Ubon Ratchathani Geopark
Khon Kaen Geopark
Phetchabun Geopark

3 Local Geopark
Tak Petrified Wood Geopark
Lampang Geopark
Chiang Rai Geopark
Chaiyaphum Geopark
Kalasin Geopark
Phu Hang Nak Geopark
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Overview of Khon Kaen Geopark
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Singtuen, V., Joosakoon, P., Phajuy, B. et al. Geological framework and morphotectonic characterization of the Khon Kaen
Geopark, Northeastern Thailand. Sci Rep 15, 30323 (2025). https://doi.org/10.1038/s41598-025-16235-7



Ecosystem Restoration
Geo–Cultural Research
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  🌋 Pre-Khorat Paleoenvironments ⛰️

The Nam Phong Formation in the western Khorat Plateau (Khon Kaen

Geopark) records Late Triassic–Early Jurassic continental deposition.

Stratigraphic analysis shows litharenite and lithic wacke sandstones,

interbedded with red paleosols and polymictic conglomerates,

reflecting a braided fluvial system with episodic subaerial exposure.

Geochemical and REE analyses (notably negative Ce anomalies) indicate

derivation from an active continental margin under oxidizing and semi-

arid to subhumid paleoclimate.

The formation represents a tectonically active syn-rift basin,

comparable to the modern Ebro Basin (Spain), emphasizing

uniformitarian analogs for interpreting ancient continental systems.

Singtuen, V., Phajuy, B., & Charusiri, P. (2025). New Geochemical Insights into Pre-Khorat
Paleoenvironments: A Case Study of Triassic–Jurassic Reddish Sedimentary Rocks in Thailand.
Geosciences, 15(8), 324. https://doi.org/10.3390/geosciences15080324
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 ⛰️ Mesozoic sandstones of the Khorat Group

The Khon Kaen Geopark exposes Mesozoic sedimentary rocks of

four formations—Phra Wihan (PWF), Sao Khua (SKF), Phu Phan (PPF),

and Khok Kruat (KKF)—within the Khorat Group.

Field and petrographic analyses show immature, clast-supported

pebbly sandstones and siltstones, with minor calcretes.

Petrographic (Q–F–L) and geochemical (major–trace–REE) data

indicate sources from quartzose sedimentary and felsic–

intermediate igneous rocks.

REE patterns and element ratios suggest deposition in a passive

continental margin or upper continental crustal setting, reflecting

recycled orogen provenance of the Mesozoic Khorat Basin.

Singtuen V, Phajuy B, Anumart A, Charusiri P, Chawthai N, et al. (2023) Geochemistry and provenance of Mesozoic
sandstones in Khon Kaen Geopark: Implication for tectonics of the western Khorat Plateau of Thailand. PLOS ONE
18(4): e0284974. https://doi.org/10.1371/journal.pone.0284974
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 ⛰️ Geological framework & morphotectonics 

Located on the western margin of the Khorat Plateau, Northeastern

Thailand. Composed of Mesozoic Khorat Group formations.

Study integrates field data, satellite imagery, and seismic

interpretation.

Western sector shows multiphase syncline and strike-slip faults.

Eastern sector features anticline and reverse faults with gentle

topography.

Main structural trends: N–S, NW–SE, and NE–SW, indicating multiple

tectonic phases.

Tectonic activity and lithological variation shaped the present

geomorphology.

Singtuen, V., Joosakoon, P., Phajuy, B. et al. Geological framework and morphotectonic characterization of the 
Khon Kaen Geopark, Northeastern Thailand. Sci Rep 15, 30323 (2025). https://doi.org/10.1038/s41598-025-16235-7

https://www.scopus.com/pages/publications/105013642031?origin=resultslist
https://www.scopus.com/pages/publications/105013642031?origin=resultslist


Ecosystem Restoration
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🦕 Geoconservation of Dinosaur Footprint

The Hin Lat Pa Chad geosite in the Khon Kaen National Geopark

preserves dinosaur footprints of Carmelopodus isp. (theropod) and

Neoanomoepus isp. (ornithischian) within the Phra Wihan Formation

(Early Cretaceous).

Evaluation shows high scientific, moderate educational and touristic

value, but high deterioration risk.

Main degradation factors: humid climate, stream erosion, road

construction, and human activity.

Geoconservation measures proposed: redirecting water flow,

removing construction sediments, and implementing continuous

monitoring and geoeducation programs.

Singtuen, V., Anumat, A., Chartramthitikun, N. et al. Evaluation and Geoconservation of Dinosaur Footprint
Paleontological Heritage at the Khon Kaen National Geopark in Northeastern Thailand. Geoheritage 15, 21
(2023). https://doi.org/10.1007/s12371-023-00794-0



Ecosystem Restoration
Geo–Cultural Research
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🌳🌲 Vegetation distribution in the Phu Wiang Valley  

SKF (Plots 1–2): Quartz arenite and conglomeratic sandstone with

thin, dry soils → dry dipterocarp forest.

PWF (Plot 3): Subarkosic sandstone (lithic wacke) with moderate

Al₂O₃ (≈4.5 wt%) → deciduous forest.

PWF (Plots 4–6): Calcareous siltstone and litharenite with higher Al₂O₃

(7.1 wt%), Fe₂O₃ (2.36 wt%), and K₂O (0.9 wt%) → dry evergreen

forest.

Forest distribution is controlled by lithology and soil composition, not

elevation alone.



Ecosystem Restoration
Geo–Cultural Research
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🗿⛰️ Ancient Sīma stone heritage 

Sandstone artifacts and Sīma stones in Khon Kaen Geopark show

diverse lithologies: Ban Ruea sandstones → sublitharenite. Tham Phra

Kho Khat → quartz arenite and sublitharenite. Sop Nam, Ban Kut Kaen,

Wat Pa Don Ku → litharenite.

SiO₂/Al₂O₃, Fe₂O₃/K₂O classify rocks as Fe-sandstone, quartz arenite,

litharenite, sublitharenite, arkose, wacke, Fe-siltstone, and siltstone.

Rb/Sr links Ban Ruea and Wat Pa Don Ku to the Nam Phong Formation,

while Tham Phra Kho Khat aligns with the Phra Wihan Formation.

Findings reveal multiple sandstone sources and enhance

understanding of ancient quarrying and heritage conservation .

Singtuen, V., Jansamut, S., Wongadsapaiboon, T. et al. Geological characteristics of ancient Sīma stone
heritage in Khon Kaen Geopark, Northeastern Thailand. npj Herit. Sci. 13, 213 (2025).
https://doi.org/10.1038/s40494-025-01792-x
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 ⚒️ Reddish Sandstone to the Iron ore genesis

Laterite samples contain 36–41 wt% Fe₂O₃, 12–18 wt% Al₂O₃, and 0.6–

1.4 wt% TiO₂, indicating iron enrichment through tropical weathering.

Geochemical data reveal kaolinite formation, Fe–Mn enrichment, and

variable ferritic–kaolinitic compositions.

REE and major oxide patterns suggest sources from sedimentary,

volcanic, and metamorphic rocks.

Field and chemical evidence confirm ancient smelting activity, with

slag derived from Fe-rich laterites and residual weathering of arkosic

sandstone in oxidizing conditions.



Ecosystem Restoration
Geo–Cultural Research
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🔥 Archaeometallurgical study of Late Iron Age smelting 

Large slag mounds and vitrified furnace debris 

Glassy slag matrices with skeletal olivine, plagioclase, spinel oxides,

and metallic prills, indicating high-temp. reduction and rapid cooling.

3 slag types: Fe-rich slags, Si-rich slags, and Mixed slags.

High Al₂O₃ contents (15–36 wt%) caused viscous slags requiring

adaptive furnace control. Lateritic nodules (up to 68 wt% Fe₂O₃)

confirm local laterite as ore source.

Thermoluminescence dating (1,425–1,956 cal yr BP) indicates

prehistoric iron production with advanced smelting adaptation to 

       Fe-rich laterites.
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Community
Engagement &
Empowerment

Local Enterprises: “Phu Wiang Dinosaur
Valley Learning Community”
A collaborative network of local guides, artisans, and entrepreneurs promoting
community-based geotourism through hands-on learning activities. The initiative
strengthens local identity by integrating geological heritage with cultural and
educational experiences, fostering sustainable income and stewardship of the Phu
Wiang Geosite.

01

Geofood/Product Development – Linking
Goods Identity to Local Geology
Local products such as salt, clay-seasoned dishes, and mineral-inspired snacks are
developed under the Geofood concept, connecting cuisine to the area’s unique
geological environment. This initiative supports circular economy models,
enhances local branding, and demonstrates the direct relationship between
geology, soil composition, and agricultural productivity.

02

Geotrails and geo-education programs
fostering inclusive participation
The geopark’s geotrails and educational activities are designed to engage schools,
tourists, and community members in geological interpretation and conservation.
Through field learning, storytelling, and guided tours, participants gain appreciation
of earth processes and local heritage—promoting inclusive education, accessibility,
and community pride.

03
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Geotrails and geo-education programs fostering inclusive participation



Integration
of Science, 
Policy, and
Technology 

Associate Professor Vimoltip Singtuen, Ph.D. 
Khon Kaen University



Integration of Science, 
Policy, and Technology 

10      Year of the SDGs: Reflections, Realignments, and the Way Forward
18–19 November 2025 at the Ministry of Foreign Affairs in Bangkok

th

Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University



Lessons learned
Collaboration: Strong partnerships among
communities, universities, local government, and
private sectors ensure shared ownership and
effective implementation of geopark initiatives.

Khon Kaen Provincial Administrative Organization
Department of Mineral Resources
Khon Kaen University
Department of National Parks, Wildlife and Plant
Conservation
Fine Arts Department
Community Enterprise
Local Schools

Communication: Continuous dialogue and
information exchange build understanding,
transparency, and trust among stakeholders.
Continuity: Long-term commitment and consistent
follow-up beyond short-term projects sustain impact
and strengthen local engagement.

REFLECTIONS & KEY MESSAGES 
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    National     Geopark 

National Geopark  

Local Geopark

UNESCO Global Geopark

UNESCO Global Geopark

National Geopark  



Challenges

Sustaining Engagement: Maintaining community

motivation requires ongoing activities, training,

and visible benefits.

Policy Coordination: Aligning conservation,

tourism, and local development policies across

multiple government levels remains complex.

Funding: Limited and irregular financial support

constrains monitoring, education, and

conservation continuity.

REFLECTIONS & 
KEY MESSAGES 

Associate Professor Vimoltip Singtuen, Ph.D. | Khon Kaen University



Conclusion
SDG 4: Promotes geo-education and lifelong
learning through schools and community programs.
SDG 8: Creates local jobs via community-based
geotourism and Geofood enterprises.
SDG 11: Strengthens sustainable communities and
cultural identity through heritage tourism.
SDG 12: Encourages responsible production using
local materials and sustainable practices.
SDG 13: Raises awareness on climate resilience
through education and conservation.
SDG 15: Protects geoheritage, ecosystems, and
biodiversity.
SDG 17: Builds partnerships among communities,
universities, and UNESCO networks.
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Conclusion
Geopark as a Bridge for Sustainability

The Khon Kaen Geopark exemplifies how geoscience, culture, and community engagement can be harmonized to
restore ecosystems and strengthen local resilience.
It demonstrates that conservation and development are not conflicting goals but complementary pathways toward
sustainability.

Integration is the Key
Effective restoration depends on integrating science, policy, and local wisdom — ensuring that knowledge translates
into action.
Multidisciplinary collaboration among universities, government agencies, and communities enables a more adaptive and
inclusive management model.

Empowering People through Knowledge and Innovation
Tools like Geoeducation, Geofood/Geoproduct entrepreneurship, and AI-based digital platforms (Geo-HOO)
empower communities to take part in sustainable management.
Science becomes meaningful when it is localized, communicated, and co-owned by the people.

The Way Forward
Sustaining engagement, improving policy coordination, and securing long-term funding remain ongoing challenges.
Yet, with strong partnerships and the BCG–ESG frameworks, regional Geopark networks can evolve into powerful
platforms for ecosystem restoration and sustainable landscape governance.
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