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Abstract

Exactly how changes in land use and land cover and climate,human
and natural environment, soil, water, or ecological systems arerelated
which is a major research area in sustainable development.Furthermore,
exactly how land use change impacts landscape ecology is akey topic in
urban planning and landscape ecology. Currently, anintegrated method is
lacking for assessing the interaction between landuse policy, driving farce,
land use change, and landscape structure.

This study presented a novel approach that combines the logistic
regression model, CLUE-s (the Conversion of Land Use and its Effect
Small regional extent model) model, landscape metrics, multivariate
analysis of variance, and landscape scenario assessment methods. The
model was tested on the Keelung river watershed in northern Taiwan.
Land use data from 1994 was used to simulate land use change in 1999
via the CLUE-s model, and then was used to test the model accuracy.
Subsequently, six land use control scenarios, developed based on zoning
and agricultural land release policy, were set and used to simulate land
use change from 2000 to 2020 in each scenario. These analyses were then
tested, including diving factors of land use change, landscape metrics
assessment, differently assessment of landscape structure between six
scenarios, relationship analysis of land use area ratio and landscape
metrics, scenario assessment, and sensitivity analysis of landscape
metrics in urban and non-urban areas.

The test of model accuracy for the land use change model, CLUE-s,
demonstrates high accuracy in forest, water and built-up areas, and low
accuracy in grass and agricultural areas. Furthermore, landscape metric
sensitivity tests performed by the Pearson correlation test, and one and
two-way ANOVA reveal that three landscape indices, edge density, area
weight mean shape index and mean proximity index, are unsuitable for
measuring landscape structure in the study area. Meanwhile, two indices,
total edge and interspersion and Juxtaposition index, have difficulty
representing overall landscape structure difference and mean patch size,
and the mean shape index is insensitive for testing structural differences
in agricultural landscapes between urban and suburban areas. The
application of binary logistic regression to examine drivers of land use
change reveals seven major factors driving land use change in the
Keelung river watershed, including land ownership, soil erosion



coefficient, altitude, slope, soil depth, distance to roads, and distance to
buildup areas. Difference assessment of landscape structure for different
land use control indicated that zoning affects landscape structure change
more than agricultural land release policy does. On the other hand, the
results of relationship analysis of land use area ratio and landscape
metrics reveal a high correlation between the ratio of land use area and
landscape metrics. Scenario assessment finds that agricultural land
release policy and controlled land development in protected water
resource areas and forest areas improves landscape structure by making it
more integrated.

Finally, this investigation demonstrates that the land use change and
landscape ecological assessment models are effective for simulating land
use change and landscape structure assessment in the Keelung river
watershed. Furthermore, this model has high potential to be linked with
land use control policy to reduce land use control problems in Taiwan. In
the future, the model can be combined with the climate simulation model,
hydrological modeling, and other models to research the land use change
problem in detail.

Keywords: Land use policy, Land use change, Landscape ecological
assessment, Landscape metrics, CLUE-s, Multivariate analysis of
variance, Keelung river watershed.



