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A-19
Future Probabilistic Coastal Flood Projections, Adaptation, and Economic Impacts under Climate
Change
OCalvin Sandi , Takuya Miyashita , Tomoya Shimura , Nobuhito Mori (Kyoto University)
Coastal flooding is expected to intensify due to sea-level rise and stronger storms, posing

significant risks to low-lying coastal regions. This study assesses future coastal flooding in
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Singaraja City, Bali, using the 2DH non-hydrostatic XBeach model. High-resolution bathymetry
and topography data from field surveys were used to simulate present and future extreme
flooding events. A copula-based joint probability analysis and non-stationary extreme value
analysis were applied to evaluate climate-driven changes in sea levels, storm surge, and waves.
Several adaptation alternatives were explored, considering green, gray, and hybrid approach,

and their economic feasibility was assessed.
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B-2
Simulating Japan's Land-Use Futures with a Scalable Agent-Based Modelling Framework

OAhmed Derdouri, Yoshifumi Masago (National Institute for Environmental Studies)
Japan faces overlapping pressures of depopulation, active spatial policies, and intensifying
climate hazards, yet existing land-use models rarely represent the heterogeneous decisions
driving change at a national scale, and most run only as small-area desktop tools. We present a
web-based, scalable agent-based modelling framework for simulating land-use change across
Japan. It integrates several heterogeneous geospatial datasets into a reproducible, simulation-
ready pipeline. Each grid cell decides annually among land-use classes through a multi-criteria
utility combining neighborhood compatibility, accessibility, hazard exposure, climate suitability,
policy signal, and an endogenous market price, net of a spatially varying fransition cost.
Delivered through an interactive WebGIS, the framework supports reproducible, national-scale

analysis for climate change adaptation.
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Quantifying The Nonlinear Impact of Urban Morphology on Land Surface Temperature : a Case
Study of Tokyo's 23 Wards
OLYU Kejie , Akito MURAYAMA , Rikutaro MANABE , Kinya SHIRAISHI , Takuo INOUE (The
University of Tokyo)
This study investigates the nonlinear impact of urban morphology on land surface
temperature (LST) across Tokyo's 23 wards, incorporating diurnal and seasonal
variations. Using multi-source remote sensing data from Landsat and ECOSTRESS, we
analyze how building elements (density, height, form), landscape features (green and
blue spaces), road networks, and topographic factors jointly influence urban thermal
patterns. Machine learning models are employed to capture complex, nonlinear
interactions and threshold effects. Results reveal that the influence of urban
morphology on LST varies significantly between day and night and across seasons.
The findings highlight key morphological configurations that exacerbate or mitigate

heat, offering guidance for climate-sensitive urban design.

Projected Changes in Extreme Winds over Japan under Warming (d4PDF)
OMuhammad Aslam Mohd Safarim (Universiti Putra Malaysia) , Tosiyuki Nakaegawa
(Meteorological Research Institute)
Using the d4PDF large-ensemble climate experiment, which provides thousands of simulated
years for the present climate and 3 warming levels, we assess projected changes in daily
maximum |0 m wind speeds. We fit seasonal maxima with generalized extreme value
distributions for each season using a probability integral transform estimator and combine the
seasonal models to derive annual 5-, 10-, 50-, and |00-year return levels. Present-day return
levels exhibit significant spatial and seasonal variations. Projected changes are summarized
using future-to-present ratios of annual return levels. The 5-year return level exhibits weak
and mixed changes, with mean ratios close to |.0. In contrast, rarer extremes exhibit clearer

increases.
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Assessing the Alignment Between Two-Decade Planted Area Trends and Projected Climate

Change Impacts on Crop Yield
OSakina Ahmed , Yoshifumi Masago (National Institute for Environmental Studies)
Gen Sakurai (National Agriculture and Food Research Organization)

Climate change is altering key climatic factors, directly impacting crop yields across Japan.
Meanwhile, population decline and aging are driving widespread farmland abandonment and
reductions in crop planted area. These combined pressures pose significant challenges to
agricultural productivity. Therefore, evaluating whether recent changes in cropping patterns
are consistent with projected climate change impacts on crop yields is essential for guiding
agricultural policy and reducing future vulnerability. This study identified four main area-yield
alignment categories for 19 crops across Japan. Results showed that alignment weakened under
higher-emission scenarios. Missed Opportunity and Risk-Amplifying Expansion categories
highlighted priority regions for crop-specific adaptation planning, with rice and soybean
showing large Missed Opportunity areas and pepper showing widespread Risk-Amplifying
Expansion. Aligned Expansion was the dominant category under SSP | 26, but its share declined

under higher-emission SSPs.
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