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Southeast Asia Synthesis Study Domain
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United Nations OCHA 
Administrative Map The MPO Domain

Mainland: 
Cambodia, Lao 
PDR, Thailand, 
and Vietnam
Peninsular: 
Malaysia
Oceania: 
Indonesia



Overarching Science Question: How land cover (LC), land use (LU),
and demography (DG) evolve and interact in this highly dynamic and
vulnerable setting along the entire 3D rural to urban continuum (RUC).
Hypotheses: (1) Physical-human feedback processes are exacerbated
by urbanization, agriculture conversion, and climate factors forcing LC,
LU, and DG processes to become non-stationary, thereby causing
unprecedented impacts that are not predictable from past observable
trends in transformative regions and in anomalous hot-spot areas
where multi-scenario flexibility must be considered in policy
development. (2) In contrast, for transitional regions undergoing weak
or gradual changes, we hypothesize that trajectories are associated
with continual environmental trends and sociodemographic drivers so
that past reference of the LC, LU, and DG changes can be used to plan for
effective future policies .

Research Science and Hypotheses



Research Approach and Structure
Goal 1 (G1): To capture  physical-dimension features 
of the land cover (LC) and land use (LU) in the MPO.
These will identify and quantify variations along the 
rural-urban continuum undergoing transitional, 
transformative, or hot-spot changes in time (1D) and 
in space (3D).

Goal 2 (G2): To capture human-dimension features of 
the socioeconomic fabrics in the MPO. These are 
crucial to address both land use at risk (LUR) and 
population at risk (PAR) under deteriorated ecoservice 
values.

Goal 3 (G3): To combine (G1+G2) within a synthesis 
framework of integrations, interactions, and linkages 
(left panel). These are to test the stationarity versus 
non-stationarity hypotheses. The outcomes from the 
synthesis are intended to lend scientific support to 
the strategic development of proactive policies that 
are regionally relevant and effective.

https://lcluc.umd.edu/projects/synthesis-study-land-cover-land-use-and-demographic-change-under-multi-dimensional



Rural-Urban Continuum (RUC) in 3D 



RUC in High Resolution from Radar Data 

Products of LU classes from Sentinel-1 SAR in the RUC around Bạc Liêu city in Vietnam
including persistent building structures (red), agricultural areas (light green), aquacultural
areas (light blue), tree cover (dark green), and persistent surface water (dark blue).



City in Three Dimensions from Radar Data

Mapping Product of 3D Building in Ho Chi Minh City



Multi Sourced Observations over the RUC

Multi-sourced, multi-season, and multi-scale composite images around Bangkok, Thailand. 



Hyperspectral Data Products over the RUC

Data products from PRISMA data in Saigon-Dong Nai Delta and surrounding environments. 



Synthesis of Radar/Spectral Products for 
Fragmentation Analysis

E. Valentini, M. Righini, S. Sapio, S. Liburdi, V. Cima, S. V. Nghiem, and A. Taramelli, 2023. 

Diversity Heterogeneity



LCLU Change in the 2000s across 3D RUC

Mapping Product of LCLU Change in Indonesia, Malaysia, and Singapore from Radar Data: 
Red for positive hot spots/areas, Blue for negative hot spots/areas, Green for small/no change
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Demography: Cambodia, Lao PDR, Vietnam

Data products of rivers, roads and land cover in the nonparametric, ensemble model with
sub-panels for 4 cities. Roads (black) and rivers (blue) noted are in the first column panel,
land cover in the second and the 2010 gridded population in the third [Gaughan et al., 2019].



Synthesis in Physical-Human Dimensions  

Sustainable Agriculture Matrix (SAM) method synthesizing multiple data products to quantify
the impacts of agriculture on sustainability considering environmental, economic, and social
dimensions across the RUC in 2000-2014. Examples including Indonesia and Vietnam.

.
.



Synthesis in Physical-Human Dimensions
Sendai Framework for United Nations Space-based Information for 

Disaster Management and Emergency Response (UN-SPIDER)

Risk = Combination of Hazard, Exposure, and Vulnerability
• Hazard: Process, phenomenon or human activity that may cause loss

of life, injury or other health impacts, property damage, social and
economic disruption or environmental degradation.

• Exposure: Situation of people, infrastructure, housing, production
capacities, and other tangible human assets located in hazard-prone
areas.

• Vulnerability: Conditions determined by physical, social, economic
and environmental factors or processes which increase the
susceptibility of an individual, a community, assets or systems to the
impacts of hazards.
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