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Background and Objectives R Application in this study \
Coastal cities are vulnerable to river flood, urban inundation, * Numerical models employed in the system are written
and storm surges. Numerical simulation of such a complex mostly in FORTRAN
hydraulic behavior would require seamless integration of e R scripts are applied mainly for geospatial data
corresponding models. Also forecasting water hazards on a conversion of misc. data, e.g. radar rainfall, numerical
real-time basis would require effective framework to exchange weather prediction, etc.
data input/output among models. Objectives of the present * Pre-processing of data and post-processing of model
study is to propose state of the art early warning system output for visualization (see below)
against water-related hazards via data archive and model * Numerical models and R-based scripts are wrapped by
integrated frame work. Yokohama area is selected as a target LINUX scripts and processes are automated
site for this study. 2014.10.08 0700z . — PR [mm/hr] 1410050600UTC / 1410051800J5T

- e _—— —
e, L
e

e A
14100600L06 14100601L07 141 00602LOB 141 00603L09 141 00604L1 0

‘fi

II
u‘

3 ~ AN | I:."' - " n.a L - - ) ‘ i o -!. ,ﬁ' |
Ground radar-observed rainfall data with 'y "“ ‘ s

spatiotemporal resolutionlkm and 5 min

0609L15

(upper) ,

Numerical weather prediction of rainfall 5 J, . N
A )’ o |

showing up to 15 hours of lead time (right) -‘ v i = Y :

Meteorological

[0 Seamlessly Integrated ~ [Foreing

Rainfall

Model- v oodvioiel |
> 1D river flood model ,,___\'V_Eflff“”_ _____________ %
> Sewerage network model | maumady = o
» Inundation model i T alp QT i ""L
With boundary condition ~ |smesh ]

from upstream rivers and
the river outlets

Coastal Hydraulic

model
Technical Term Dictionary anduse data Schema 777 . F o e ——. | S
i e | Y R Simulated urban inundation by the data-archive integrated model at the typhoon
Tim. c. a H.H L i T ‘: T . .
s 0 S Phanfone 2014. The map shows drainage network status of flow capacity where darker
p e j Tt o SR red colors indicate full capacity and dots indicate drained water may flow out through
:;}Tm ik s Sire ) - . — manholes. It also shows the ground radar-observed rainfall data (upper left) and river
=— = Haalih data Schoama opulation data Sche — s g . . . . . . . . .
cron i e . = Geagraphical Dadquepary water level (lower left). Visualization is done in R environment with fields, ggplot2, grid,
Reverse icrmam: : :
Dictionary | Extra Diversity and Complex Relativity of Data and Information raster, rgdal, rgeos, libraries
Data Related
information
Archive System

Data model
Searching System

Summary \

Mal::‘dl;ta Efl::lt.na Common ‘hfhualim'fwdﬁr : -Datn- - Knowledge

- Software Layer Waﬁmm‘”“ DataCravier Meta Dala W :
I¥ e | é}:* * Ongoing development of the early warning system by
..--‘_Fl"_h)__i Storage LoYeT gt S o i a0 3 ar 0 e e 2 3 e e NP embedding the seamlessly integrated model to the

— Searching System
Hierarchical Diagram il

massive data archive

 |[ntended to support the city managers’ decision making
- from expert judgement to quantitative information
backed up judgement

 [ntroducing machine learning to the system, e.g. water
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[1 Data Integration and Analysis System (DIAS) www.diasjp.net level prediction, may increase accuracy of the model
 Japanese national project for delivering information for prediction leading to effective flood countermeasures
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numerical weather prediction, ground radar rainfall, etc.
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