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[PS-01-04] Initial Memory Conditions and Multi-scale Dynamics in Socio-
Hydrological (SH) Flood Modeling in Nagoya City

*Muthiah Sadidahl:2, Daisuke Komoril-23, Tachikawa Ryohei* (1. Graduate School of Environmental
Studies, Tohoku University, Sendai 980-8572, Japan, 2. Green Goals Initiative Laboratory, Tohoku
University, Sendai 980-8572, 3. International Research Institute of Disaster Science, Tohoku University,
Sendai 980-8572, 4. Department of Civil and Environmental Engineering, Tohoku University, Sendai 980-
8579, Japan)

F*—"7—F I Socio-hydrological modeling. Socio-hydrology. Flooding. Initial memory condition.
Multi-scale

Previous socio-hydrological (SH) studies often assumed that residents’ initial flood memory
was zero, even though communities usually have past flood experience. In addition, many SH
models have been applied at large spatial scales, where different local flood histories are
combined. To address these issues, this study applied a modified SH model to frequent
inland flood areas in Nagoya City using realistic initial memory conditions and comparing
results across spatial scales. The model was applied to five small-scale areas (0.04-0.05 km?)
from 1993-2017 and one large-scale area (91.5 km?) from 1996-2017. Initial memory values
were estimated using a spin-up process before the main simulation. At the small scale, the
model clearly showed both levee and adaptation effects, while these patterns were weaker at
the larger scale. The results suggest that SH model performance is affected by both initial
memory conditions and spatial scale.
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[PS-01-10] Improving remote Urban Flood Mapping leveraging Global Building
Data and Dual-Polarisation SAR

*Simeon Wagener2, Tomohito Yamadal, Xiaoxiang Zhu? (1. Graduate School of Engineering, Hokkaido
University, 2. Data Science in Earth Observation, Technical University of Munich)

F—7—F I SAR. urban flood mapping. buildingorientation. dual-polarisation. sensor
transferability

Urban flood mapping in built-up environments remains a critical challenge for disaster
response and risk assessment. Existing SAR-based methods systematically exclude urban
areas due to ambiguous backscatter signatures caused by complex building morphology,
leaving precisely the most exposed populations unmapped. This study addresses this gap by
proposing a building orientation-informed, dual-polarisation framework that adapts
polarisation selection to local urban geometry, unlocking flood signals in areas where
conventional approaches fail. Leveraging freely available global building datasets and multi-
mission SAR data, the methodology is designed for transferability across sensors, geographic
regions, and data-scarce environments. The expected outcome is a scalable, physics-
grounded tool for building-scale urban flood detection, directly supporting post-disaster
damage assessment, emergency response, and parametric insurance applications.
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[PS-01-14] Detection of Flood-Related Large-Scale Climate Patterns Using Self-
Organizing Maps and Ocean-Atmosphere Regime Analysis

*Wilmat Delankage Sineth Madusanka Priyasiril, Sunmin Kim?!, Yasuto Tachikawa! (1. Graduate School
of Engineering, Kyoto University)

F—7—F : Self Organizing Maps. Flood. Climate Regimes

This study investigates whether major Thailand flood events, especially those affecting the
Chao Phraya River Basin, are linked to recurring large-scale climate regimes. Monthly ERA5
SST, MSLP, and WVF anomalies were classified using Self-Organizing Maps with 3X3,4X 4, and
5X5 grids. SOM node sequences were extracted for nine major flood events and compared
across variables and resolutions. Four matched event-pair cases were then examined using
raw/anomaly maps, spatial correlation, and RMSE. Results showed clearer repeated SST
node patterns, while MSLP and WVF similarities were more variable. Future work will test
node frequency, flood specificity, and combined-variable SOMs.
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[PS-01-20] Hydrological Implications of AMOC-Driven Climate Change in 12
Global Cities

*Muhammad Umer?, Naota Hanasaki? (1. National Institute for Environmental Studies (NIES))
F—7—F I AMOC. urban hydrology. climate change. precipitation. oceanic circulation

The Atlantic Meridional Overturning Circulation (AMOC) is projected to weaken or shut down
under future climate warming, potentially altering global hydro-climatic conditions. This
study investigates the hydrological implications of AMOC-driven climate change across 12
major global cities using climate forcing derived from the MIROC6 large ensemble framework
and simulations from the HO8 global hydrological model. Two scenarios representing AMOC-
active and AMOC-shutdown conditions were analyzed to isolate circulation-driven climate
differences. Results indicate a clear hemispheric temperature response, with coolingin
Northern Hemisphere cities and warming in Southern Hemisphere cities under AMOC
shutdown conditions. Hydrological responses varied substantially among cities, with Sydney
showing pronounced increases in mean and extreme discharge, while Cape Town exhibited
relatively weak hydrological sensitivity. Seasonal discharge timing and magnitude were also
altered in several cities. These findings highlight the importance of considering large-scale
ocean circulation changes when assessing future urban hydrological risks and climate
adaptation strategies.
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