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[AOS15-P01] MERIT Hydro: Global 90m-resolution hydrography map based on latest topography datasets.
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[AOS15-P04] Numerical simulation of typhoon storm surge in the LUOYUAN Bay
*Nan Yuanl., Humio Mitsudera ! (1.Hokkaido University, the Institute of Low Temperature Science)
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[AOS15-P01] MERIT Hydro: Global 90m-resolution hydrography map based on latest
topography datasets.
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[AOS15-P04] Numerical simulation of typhoon storm surge in the LUOYUAN Bay
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MERIT Hydro: Global 90m-resolution hydrography map based on
latest topography datasets.
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High-resolution raster hydrography maps are a fundamental data source for many geoscience
applications. Here we introduce MERIT Hydro, a new global flow direction map at 3 arc-second resolution
(790 m at the equator) derived from the latest elevation data (MERIT DEM) and water body datasets
(G1TWBM, GSWO, and OpenStreetMap). We developed a new algorithm to extract river networks
near-automatically by separating actual inland basins from dummy depressions caused by the errors in
input elevation data. After a minimum amount of hand-editing, the constructed hydrography map shows
good agreement with existing quality-controlled river network datasets in terms of flow accumulation area
and inland basin distribution. The location of river streamlines was realistically aligned with existing
satellite-based global river channel data. Comparison to GRDC gauges confirmed the accuracy of
drainage basin delineation for global river networks in most cases. Discrepancies in flow accumulation
area were found mostly in arid river basins containing depressions that are occasionally connected at high
water levels and thus resulting in uncertain watershed boundaries. MERIT Hydro improves on existing
global hydrography datasets in terms of spatial coverage (between N90 and S60) and representation of
small streams, mainly due to increased availability of high-quality baseline geospatial datasets. The new
flow direction and flow accumulation maps, along with accompanying supplementary layers on
hydrologically adjusted elevation and channel width, will advance geoscience studies related to river
hydrology at both global and local scales.

F*—7— K : Global Hydrology. River dataset
Keywords: Global Hydrology, River dataset
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Comparison of model performance between global- and regional-scale
river models in simulating compound flooding in coastal deltas in the
world’ s continental rivers

“hpg wER' A, LIE K2 M BEEF

*HwoamIkeuchfz,DaiYamazakF,YukmoI%Habayashﬁ

1. RRRERERTIFZRFRR, 2. RERZEERMARA. 3. ZHLERZAFREIZHRR
1. Graduate School of Engineering, The University of Tokyo, 2. Institute of Industrial Science, The University of Tokyo,
3. Graduate School of Engineering and Science, Shibaura Instittute of Technology

Compound flooding, the co-occurrence of river and coastal flooding, is a major threat for delta regions
and is rapidly gaining both social and academic attention. Global river models are widely used these days
for various purposes such as flood forecast, flood risk assessment, and earth system sciences, and they
can be used for flood risk assessment in delta regions as well. CaMa-Flood is a state-of-the-art global
hydrodynamic model replicating river routing and floodplain inundation dynamics, and recently it has
been applied to conduct compound flooding simulation by coupling a global tide and surge reanalysis
data for the first time. However, because the model solves 1 dimensional momentum equations, complex
water flow processes in river-coast interface may not be fully expressed.

The objective of this study is to enhance our understanding on issues in modelling compound flooding in
the framework of global river models. To achieve this, we compare the difference in model performance
between a global- and a regional-scale river model for the simulation of flood inundation in delta regions.
We selected CaMa-Flood as a global model and LISFLOOD-FP as a regional model respectively. The
reason for the choice of these models is that both the momentum equation and the sub-grid
approximation of floodplain inundation dynamics are the same in the models, which enables us to
compare the model performance in terms of dimensions, i.e., 1T dimensional flow equation for
CaMa-Flood, and 2 dimension for LISFLOOD-FP. We proposed a method to construct LISFLOOD-FP
model based on the topography and river channel bathymetry taken in CaMa-Flood to make the input
topographical data as similar as possible. Simulation results suggest that while the overall flood extent was
similar for both models, the spatial pattern of floodplain inundation depth differed because of the
unit-catchment shape, i.e., the spatial unit of calculation taken in the CaMa-Flood model.

F—7—K: BEKE RRETIN. ARTILS
Keywords: compound flooding, global models, coastal deltas
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Observation of a river plume by drone-mounted visible/infrared
cameras
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Numerical simulation of typhoon storm surge in the LUOYUAN Bay
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According to the statistics of China Marine Disaster Bulletin published in May 2018, from 2008 to 2017,
around 100 billion financial loss happened in each year due to marine disasters. Over 80% loss was
caused by storm surges. Further, unfortunately, the FUJIAN Province is a place they prefer to visit. The
research area, the LUOYUAN bay, is located on the northeastern area of the FUJIAN Province, which was
so inconspicuous that not so many researchers concerned the storm surges happened there. However, it
brings demands of study with the increase of financial developments and people’ s settling down in this
area. Therefore, this research started.

For studying the response of the sea level in this area to a storm, a high-resolution model with the
ADvanced CIRCulation model (ADCIRC) was established first. It used unstructured fine grids, and the
topography from electronical chart partially and coastline data with resolution 1:10000. By comparing the
simulated water level with the observation, we can see that both match with each other quite well.
Furthermore, via harmonic analysis and contrasting with previous studies, the accuracy of this model was
verified.

Based on the model, some experiments were conducted to assess the response inside of the bay to
different kinds of typhoon, primarily with different intensities on the north-south (N-S) moving path, and
the northwest-southeast (NW-SE) moving path. Results are as follows. On the one hand, there are
common features we can understand easily: the surge increases gradually with the strength of typhoons,
and the peak-value surge can reach approximately 3 meters if a typhoon landed as a SUPER TYPHOON;
the low pressure of a typhoon and strong wind will lead to a surge, and this surge would be more obvious
when the typhoon passes near coastal areas; because of the cyclonic structure of a typhoon, it is easier
for a typhoon that moves on an offshore path to induce the rising of water level on the southern part of
bay than the northern part. On the other hand, there are also other findings that might be difficult to
understand just by imagination: for the N-S path, there is a steep reduction of the sea level inside of the
bay after the peak-value time. Such a rapid reduction of sea levels does not happen for the NW-SE path
but for those in the southern area along the FUJIAN Province. By analyzing the data, we consider that
wind direction and the shape of the bay would be the main reasons causing this phenomenon. Further,
there is an oscillation in the sea level after peak-value time for the typhoon on the N-S path, and a larger
reduction exists inside of the bay than the outside. Resonance between the different frequency of sea
level changes, caused by various moving speeds of typhoons, and the local natural frequency of the bay
might have some effects. We attempt to investigate resonance for the future study. The experiments with
various parallel paths to the N-S path, as well as those parallel to the NW-SE path, also give similar results.

Keywords: Luoyuan Bay, typhoon, storm surge, marine disaster prevention and mitigation
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Laboratory and numerical experiments on the ballooning of
river-plume bulge
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