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The 2011 Tohoku Earthquake caused strong ground motion and tsunami in the same area, and the expected Tokai, Tonank
and Nankai Earthquakes are possible to be an earthquake and tsunami disaster. To make effective mitigation strategies, we ne
to grasp the overall consequences of urban disasters under earthquake and tsunami hazard scenarios. Currently, physics bz
disaster simulations with city models that reflect the properties of a city are used for simulating damage of urban areas under &
earthquake or tsunami hazard. In this study, we integrate such disaster simulations to perform a seamless simulation of a seri
of earthquake and tsunami hazard scenarios.

Such an integrated simulation has many components such as datasets of city configuration stored in the Geographic Info
mation System (GIS) and each of the component simulations, leading to a complex structure of the simulation system. Not
that we need to convert data between the I/O interfaces of each component since each interface has different formats, such
vector/raster, ASCll/binary, and big/little endian formats. Thus, the key to perform an integrated simulation is a smart way to
couple information of urban areas with each of the component disaster simulations.

In this study, we couple information of urban areas and disaster simulations using a common city model. A common city model
is a common dataset that stores information of an urban area. Here, we use GIS data as source of urban information, althou
other spatial/temporal information of urban areas obtained from Computer Aided Design (CAD) data, sensors placed in urbau
environment, or other resources can be used as a source. Urban information and disaster simulations are coupled by convert
relevant parts of the common city model to inputs of each of the component simulations, and writing the results of componen
simulations back to the common city model. All data conversion is performed in full automation for application to large datasets.
By using this method, we can utilize multiple GIS datasets and integrate multiple component simulations by only adding dats
conversion modules between the additional dataset/simulation and the common city model; we do not have to think about direc
interactions between each component simulation and GIS dataset.

As an application of the developed method, we perform a simulation targeted on a coastal area of Sendai. We first constru
a common city model from GIS data and perform seismic response analysis of structures. Here, we use two dimensional vectt
GIS data to model the external shape of buildings and Digital Elevation Map to model the ground elevation. For seismic respons
analysis, we model beams and columns as non-linear line elements and analyze response of structures using the one compor
model. The structures are excited using the observed waveform in the 2011 Tohoku Earthquake. We assume a condition for
structure to collapse and modify the city configuration accordingly. At last, we perform high resolution tsunami simulation on
the original and modified city models. We use a fluid analysis code using three-dimensional analysis methods, in particular
Smoothed Particle Hydrodynamics, to compute local flows around buildings. Since such a high resolution simulation become
large in scale, the code is parallelized using standard distributed memory parallelization methods. Results show that the flow
tsunami changes according to the modifications in the building configurations; a seamless simulation of earthquake and tsunatr
disasters can be performed targeted on an existing city. We plan to enhance the tsunami simulation code for analyzing destructi
of buildings and flow of structural debris due to tsunami loading.
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The Tropical Rainfall Measuring Mission (TRMM) satellite is the first satellite mission focused on ’rainfall’ observation.
TRMM is a joint mission between Japan and the U.S., and continues excellent observation over about fourteen years since i
launch on November 1997. The TRMM carries the world’s first satellite-borne Precipitation Radar (PR) developed by Japan
in addition to conventional instruments, such as an infrared imager and microwave imager (TRMM Microwave Imager; TMI).
JAXA and NASA have started to provide a new version (Version 7) of TRMM standard products since July 2011. In version
7, overall PR rain estimates have increased with compared to Version 6 product released in June 2004. PR Version 7 increas
over land globally, especially over the equatorial region, while TMI Version 7 decreased significantly. Differences over the ocean
were small even in Version 6, and became smaller in Version 7 over the ITCZ region. Thus, consistency of PR with TMI was
improved. Moreover, unnatural angle dependence in PR over ocean disappeared and so the reliability of the PR rain estimates
considered to be increased. In addition, TRMM latent heat products were newly released as the standard products on Februe
2012.

The Global Precipitation Measurement (GPM) mission is composed of two categories of satellites; 1) a TRMM-like non-
sun-synchronous orbit satellite (GPM Core Observatory); and 2) constellation of satellites carrying microwave radiometer in-
struments. The GPM Core Observatory carries the Dual-frequency Precipitation Radar (DPR), which is being developed by th
JAXA and the NICT, and microwave radiometer provided by the NASA. GPM Core Observatory will be launched around Febru-
ary 2014. As a proto-type for Japanese GPM mission products, JAXA has developed and operated near-real-time data processi
system with passive microwave radiometer (PMW) data (i.e., TRMM TMI, Aqua AMSR-E, and DMSP SSM/I) and GEO IR data
and distributed rainfall products via the Internet (http://sharaku.eorc.jaxa.jp/GSMaP/). Core algorithms of the system are base
on the combined PMW-IR algorithm developed under the Global Satellite Mapping of Precipitation (GSMaP) project. In order
to improve sampling of observation of rainfall, the products from passive microwave imager/sounder (i.e., DMSP SSMIS) since
11 Jun. 2010 and passive microwave sounder data from NOAA-19 and MetOp-A since 1 Aug. 2011 is introduced into the near
real-time system. Currently, the near-real-time system is operated with 7 PMW data and GEO IR data. In addition, re-processin
(re-collection and more elaborated algorithms) is going on. We completed the re-processing with the period during 2007-2010
The re-processing during 2000-2006 will be completed by March 2012.

0oo0000:00,00,00000000,00000000, GSMaP
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The extent of water withdrawal and its increase is a growing concern as population continues to grow and climate change affect
the water cycle. Global water withdrawal grew by about 20% per decade during 1960-2000, and water scarcity is a significan
condition for 1-2 billion people worldwide. Groundwater is an attractive source of freshwater consisting about one third of the
global water withdrawals, and its use has increased in recent decades relative to surface water. There are reports of groundwa
depletion in several areas such as Northern India, North East China and the central U.S.. However, in most of the reporte
areas, the whole picture of the current state is often not known. Moreover, there is a possibility that groundwater depletion ha
been occurring in areas that we do not even know about, as water table is inherently hidden underground. In order to grasp tt
global picture of groundwater withdrawals and to assess future global water resources, it is necessary to comprehend the p¢
and current withdrawal trends and distribution. However, consistent data on global groundwater withdrawals are very difficult to
come by. While physically based models are useful to fill data gaps, their estimates of groundwater withdrawal vary significantly
among studies. In this study, we estimated total and groundwater withdrawal for 1960-2000 in grid scale (1.0 degree) primarily
based on statistical data. In order for our estimates to have good agreement with country scale statistical data, we collected ds
from a wide range of database and literature and prepared a country scale time series withdrawal database. By combining o
results of groundwater withdrawal with groundwater recharge, we estimated groundwater depletion (nonrenewable groundwats
withdrawal).

First, total water withdrawal for each sector was estimated by downscaling country statistics using proxies such as irrigatior
water demand simulated by a global water resources model, infrastructure area and population for the agricultural, industrial an
domestic sector, respectively. Groundwater withdrawal was also estimated based on country scale statistics collected from a wit
range of database and literature. Then, we separated the country scale groundwater withdrawal into each sector using sectc
ratio of groundwater withdrawal from statistical data, and then distributed each of them using the estimated total water withdrawa
as a proxy for each sector. Finally, groundwater depletion was estimated by subtracting simulated groundwater recharge frol
groundwater withdrawal. Groundwater recharge is simulated by a global-scale land surface model coupled with a groundwate
model.

Validation of the estimated groundwater withdrawal in USA and India for specific years showed relatively good correlation.
Compared to previous studies, our estimated groundwater depletion showed higher values in Southern India, Turkey, Spai
Morocco and Northern Algeria. With these results, we aim to contribute to revealing the global picture of groundwater resources
and its sustainability.

go0o000:000000,000000,000000000HO8,00000O0OO0OMATSIRO
Keywords: groundwater withdrawal, groundwater depletion, HO8 model, MATSIRO
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Study of aerosol climatology using data collected by SKYNET network
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Aerosols are known to play important roles on atmospheric heat budget and climate change through their direct and indirec
effects. The roles on aerosols on climate change are still not clearly understood due to associated uncertainties in their physic
chemical, and optical characteristics. The characteristics of aerosols are known to vary spatially and temporally. Therefore, sp:
tial information of aerosol characteristics is very important to clearly understand aerosol direct and indirect effects on climate
change. SKYNET network (http://atmos.cr.chiba-u.ac.jp/ ), which has several monitoring stations at different parts of the Earth,
including Asia and Europe, is continuously measuring data related to aerosols, clouds, radiation, and meteorology. One of th
key instruments of the SKYNET network is the sky radiometer (manufactured by PREDE Co. Ltd., Japan). This instrument has
the capacity to give columnar information of aerosol, cloud, and water vapor. In this study, we use data of sky radiometer to stud
aerosol climatology of different atmospheric scenarios.

Figure 1 shows the monthly variations of aerosol (a) optical thickness (AOT) at 500nm, (b)single scattering albedo (SSA) at
500nm, (c) radiative forcing at the surface, and (c) radiative forcing at the top of the atmosphere (TOA) for some urban sites of
SKYNET network. As shown in Figure 1(a), AOTs at 500nm are different depending on the observation site. Regardless of the
observation site, it is likely that AOTs at 500nm are higher in the summer season. This may be due to the effect of atmospheri
water vapor. Figure 1(b) also shows dissimilar SSA values at 500nm for different observation sites. The monthly mean SSA
values were observed to fall within 0.85 to 1.0. Those data resemble different aerosol sources depending on the observation si
Figure 1(c) shows aerosol radiative forcing at the surface. Similarly, Figure 1(d) shows the aerosol forcing at the TOA. As showr
in Figures 1(c) and 1(d), monthly aerosol forcings at the surface and TOA were different at different sites. They were due to the
different values of AOT and SSA, which can be seen in Figures 1(a) and 1(b). Though the observation times are not same fc
all of those sites, it can be suggested that the aerosol radiative characteristics of urban atmospheres cannot be represented |
single set of optical parameters.

Keywords: Aerosol optical thickness, single scattering albedo, aerosol radiative forcing, aerosol heating rate
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