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STUDY GOAL

ÅThe overarching goal of the 
proposed project is to quantify the 
changes and model the future 
trajectory of LCLUC.

ÅHow? Incorporating a sociocultural 
framework into a spatial modeling 
environment. 



HòaHӶoemphasizes the connection 

of an individual to the land in a 

relationship that is intimately 

ethical, spiritual, and national. 

Founded in 1939 by Buddhist 

Master HuȢnhPhúS (֡PhԀtthӺy

HuȢnhPhúS)֡. 

Focus on acts of piety in one's 

community and family and forbids 

the construction of new temples, 

payment for religious ceremonies, or 

ostentatious displays of religiosity. 



HuȢnhPhúS p֡reached a moralistic 

doctrine which glorified the rice 

agriculturalist and the simple lives of 

Vietnamese peasantsand quickly gained 

adherents throughout the western Mekong 

Delta. 

The HòaHӶodeveloped a religiously 

inspired militia and engaged actively in 

anti-colonial resistanceand later anti-

Communist and anti-American 

resistance in the 1960s-1970s. 
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HYPOTHESES

ÅHypothesis 1: Greater rates of agricultural intensification and expansion will occur in 
ņ֟ngTháp and An Giang from 1985-2019 due to the religious influence of the Hòa
HӶo. 

ÅHypothesis 2: Urban expansion and fragmentation of built up areas will be less in 
ņ֟ngTháp and An Giang due to the religious and cultural values of Hòa HӶothat 
prohibit the building of new temples and structures. 

ÅHypothesis 3: Volunteered Geographic Information (VGI) crowd sourced from social 
media will be a better indicator of the local populationôs perception of LCLUC drivers 
and pathways for the current and recent past (~2010-2019) in our study region than 
our in-person interviews with officials and academicians.



EARTH OBSERVATIONS

ÅUse multitemporal remote 
sensing to map forest, 
agriculture, and urban change

ÅModerate -scale for circa 1985, 
1990, 2000, 2005, 2010, 2015, 
and 2018-19

ÅVery high resolution for 2005, 
2008, 2010, 2012, 2015, and 
2018-19

Landsat -based tree cover loss from 2000 to 2015 (red) compared to 

year 2000 canopy cover (green ).



EARTH OBSERVATIONS

Å2008-2015 panchromatic 
segmentation of fields using WV 
from NextView License

ÅRemoved duplicate data: 
converted 173 individual scenes 
to 45 strips representing unique 
observations

ÅPer-pixel TOA composites to 
represent large -scale land 
cover/land use



USING SAR FOR CROPPING 
INTENSITY



Sentinel -1 SAR: Rice Mapping

Thresholds on an annual sum backscatter 
image to mask out non-rice pixels

Interferometric Wide Swath Mode (IW) images 
that were Vertically transmitted Horizontally 

received (VH) polarization. 

For each image in the annual stack, rice was mapped 
using thresholds and the presence of the non-rice mask 

Normalized Rice Persistence: The rice binary maps were summed and 
divided by number of images in stack, for each pixel generating a 

ƴƻǊƳŀƭƛȊŜŘ ƳŜŀǎǳǊŜ ƻŦ ΨǊƛŎŜ ǇŜǊǎƛǎǘŜƴŎŜΩΦ

Sentinel -1 VH dB images Binary Non -rice mask Rice ôpresenceõ binary maps

Rice ôpersistenceõ map

Normalized Water Persistence: An inverse method to rice mapping 
also enables a normalized water persistence image to be generated
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Radarsat

Differences in the resolution of RS (left) and S1 (right) are clear, with the RS2 appearing to be 
ŀ ƳǳŎƘ ΨǎƘŀǊǇŜǊΩ ƛƳŀƎŜ ǘƘŜƴ ǘƘŜ {м

Radarsat (RS): 2 m, Single-look, Lee 
filtered:3x3

Sentinel -1: 10 m, multilooked

¢ƘŜ ƴƻƛǎŜ ǿƛǘƘƛƴ w{ Řŀǘŀ ŘŜǎǇƛǘŜ ōŜƛƴƎ [ŜŜ ŦƛƭǘŜǊŜŘΦ ¢ƘŜ Ψǎŀƭǘ ŀƴŘ ǇŜǇǇŜǊΤ ŜŦŦŜŎǘ ƛǎ ǾƛǎƛōƭŜ ƛƴ 
the channels and within the ponds/rice fields. Left: Greyscale image. Right: Spectral stretch

Radarsat : 2 m, Single -look, Lee 
filtered:3x3

Radarsat : 2 m, Single -look, Lee 
filtered:3x3

Sentinel -1 (S1): 10 m, multi -looked 

ÅDespite the increased resolution over S1, the 

speckle in the RS single -look imagery 

prevented further details being classified 

(channels between rice fields )

ÅRS has a much smaller swath size then S1 and 

much lower temporal archive than S1

ÅBenefits of RS resolution do not provide 

overall advantages to S1 when noise, 

temporal frequency and swath size are 

considered







Sensor Red Band 
Wavelength (�Ím)

NIR Band
Wavelength ( �Ím)

PlanetScope (3 m) 0.59 to 0.67 0.78 to 0.86

Sentinel -2A (10 m) 0.65 to 0.68 0.785 to 0.899

Landsat 8 (30 m) 0.636 to 0.673 0.851 to 0.879


