
INTEGRATION
Spatial + Aspatial

Analysis

ASPATIAL DATA
Kinship & Family structure
Understanding family
systems, house inheritance,
and co-residence patterns. 

Livelihood Systems
Identifying livehood types
(lobster cultivation, seaweed)

Migration Background
Tracing origin, reasons for
migration, and length of stay
(migrant vs indigenous).

Socio-Spatial
Understanding of Coastal

Settlement Transformation

4 COASTAL-ORIENTED SETTLEMENT GROWTH (2002-2023)

SOCIO-SPATIAL DIFFERENTIATION KEY FINDINGS CONCLUSION

SPATIAL DATA

Time Series Mapping (2002-2023)
Interpretation of satellite imagery
using Google Earth to identify
settlement expansion over time.

Settlement Morphology Analysis
Mapping building footprints, road
networks, open space & coastal
edges.

Household-Level Mapping
Georeferencing each household
based on field observation and
GPS point collection.

INTRODUCTION1 2

3

5 6 7

Coastal settlements in Puntondo have experienced
significant land transformation driven by marine
livelihoods, kinship-based housing growth,
migration, and shoreline-oriented economic
activities

Existing land-use studies often focus on remote
sensing and physical land-cover change, while
overlooking socio-spatial relationships shaping
settlement morphology (Long, 2022).

This study applies a human-scale mapping
approach integrating spatial and aspatial analysis
simultaneously to understand how social
structures and livelihoods influence coastal
settlement transformation (Suhartini & Jones,
2020).

METHODOLOGY : HUMAN-SCALE MAPPING APPROACH

HUMAN-SCALE MAPPING

HOUSING EXPANSION TYPOLOGIES
HORIZONTAL EXPANSION

Expansion follow a kinship-based
Horizontal pattern where younger

generations progressively build
toward the road and coastal access.

(Turner, 1976; Long, 2022)

DIAGONAL EXPANSION CROSS EXPANSION

Settlement growth alternates diagonally
between family members, producing irregular
coastal housing morphology shaped by limited

land availability & inheritance adaptation.
(UN-Habitat, 2015)

Cross-expansion patterns emerge
through intergenarational land

subdivision and spatial negotiation
among related household
(Suhartini & Jones, 2020)

Settlement is now highly
concentrated along the coast,

facing the sea

Continous growth along the
shoreline and toward

productive coastal area

Coastal densitification increases
more houses near marine acces

Expansion begins along the
coastal edge, especially in the

north & east

Slight growth toward the
coastline following access routes

Initial settlement concentrated
in the central part of the island

Settlement expansion consistently moves towards coastal edges where marine livelihoods, accesbility, and economic opportunities are comentrated (Long, 2022).
Similiar to coastal morphology observed in Cangkol and other informal coastal settlement, shoreline becomes the dominant growth corridor (Triana et al., 2023)

NOTHERN ZONE
Lobster & seaweed cultivation
Migrant comunities
Inter-island markets & networks
Higher settlement density
Faster coastal transformation

SOUTHERN ZONE
Seaweed farming
indigenous communities
indigenous market orientation
Lower settlement density
Slower coastal transformation

Coastal transformation is strongly influenced by
marine livelihoods, accessibikity, and economic
opportunities
Settlement morphology follows kinship-based
intergenerational expansion patterns
Human-scale mapping reveals hidden socio-spatial
dynamics overlooked by converntional land use
mapping
Coastal accssibility becomes the dominant driver of
settlement growth and densification 
Socio-spatial differentiation emerges bertween
nothern and southern zones based on livelihood and
migration 

Coastal land transformation in Putondo is not
merely a physical expansion process, but a
socio-spatial process shaped by kinship
structures, migration, marine livehoods, and
intergenerational adaptation.

The integration of spatial and aspatial
analysis through human-scale mapping
provides a more comprehensive
understanding of how coastal communities
organize space and adapt to environmental
and economic change.

This approach contributes to coastal planning
policies that are more inclusive, culturally
sensitive, and grounded in the lived reallities
of coastal communities.
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