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T0505, Time variation of central minimum pressure (2km),
1-D/3-D/fixedSST ocean (JCOPE2 Reanalysis),JMA BestTrack, JMA GPY
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DIFFERENCE OF INTEGRATED CLOUD ICE (RAD-NORAD)
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For more accurate simulation of tropical cyclones, the coupled atmosphere ocean non-hydrostatic model, the Cloud Resolving
Strom Simulator and the Non-hydrostatic Ocean model for the Earth Simulator (CReSS-NHOES) has been developed and was
optimized for the new Earth Simulator. Using CReSS-NHOES, intense tropical cyclones were simulated and the effect of the upper
ocean content (UOHC) to them was studied. The maximum intensity of tropical cyclones is strongly dependent on UOHC as well
as the sea surface temperature (SST). It is, however, unknown the relationship between UOHC and typhoon intensity. In the present
study, simulation experiments of the very intense tropical cyclone Pam (2015) were performed using CReSS and CReSS-NHOES
with very high resolution of 2 km. The results of CReSS alone and that of CReSS-NHOES showed the development and southward
movement of Pam. The tracks roughly agree with observation while it depends on the initial times. The minimum central pressure
in CReSS-NHOES experiment is 885 hPa, which is very good agreement with the observation of 880 hPa. The depth of 26 degree C
which determines an amount of UOHC is sufficiently deep from the lower latitude to 25 S. Consequently, latent flux from the sea to

Pam was sufficient and SST lowering due to the cyclone was not effective to suppress the cyclone development.

Keywords: Coupled Atmosphere-Ocean Non-hydrostatic Model, typhoon, upper ocean heat content, Cyclone Pam, Upper Ocean
Heat Content

1. Introduction climate change at the end of twenty-first century (Tsuboki et al.
The maximum intensity of tropical cyclones is strongly 2015)[1]. The study on the intense tropical cyclones in the lower
dependent on the upper ocean heat content (UOHC) as well latitude in the present climate may contribute to more accurate
as the sea surface temperature (SST). Since a tropical cyclone estimation of typhoon intensity in the mid-latitude of the future
decreases the temperature of the upper ocean layer by the warmer climate.
mixing and upwelling, UOHC may more essential than SST.
It is, however, unknown the relationship between UOHC 2. Methods
and typhoon intensity. In particular, the impact of the UOHC In the previous study in the“Strategic Project with Special
on intense typhoons is important problem because changes Support” of the Earth Simulator, we optimized the coupled
of intense typhoons have a large impact on the East Asian atmosphere ocean non-hydrostatic regional model, CReSS-
countries. In the present study, using the coupled atmosphere NHOES including the radiation process. They have been
ocean model, the Cloud Resolving Strom Simulator and the developed using the Earth Simulator, the coupled model
Non-hydrostatic Ocean model for the Earth Simulator (CReSS- CReSS-NHOES showed a high performance on the new Earth
NHOES), the impact of UOHC on the typhoon intensity is Simulator. Using CReSS and CReSS-NHOES, we performed
studied. We performed simulation experiments of the very simulation experiments of the typhoon Haitan (2013) and the
intense cyclone Pam (2015) to examine the effect of the UOHC very intense cyclone Pam (2015). In the following part of this
on the tropical cyclones. These intense tropical cyclones report, we will summarize the result of the simulation of the
develop in the lower latitude in the present climate. On the other cyclone Pam. The JCOPE2 data are used for the initial and
hand, such intense typhoons will reach the md-latitude including boundary conditions of the ocean.

Japan when the SST in the mid-latitude increases with the
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3. Results

The cyclone Pam was generated on 9 March 2015 and moved
southward with developing. Its intensity attained Category 5 of
the Saffir-Simpson Hurricane wind scale at 18 UTC, 12 March.
In the South Pacific Ocean, Category 5 cyclone is unusual. The
previous one was Ului in 2010. The cyclone Pam caused severe
disasters over the islands in the south Pacific. In the present
study, we performed simulation experiments with different
ocean data.

Since the cyclone Pam was generated as a twin cyclones
and developed for the one week period, the computational
domain was large to simulate the time evolution of Pam as
37.89S-13.29N and 142.11E-74.57W. The horizontal resolution
is 2 km. The initial time is 06 UTC, 10 March.

The results of CReSS alone and CReSS-NHOES showed
development and southward movement of Pam. Figure 1 shows
horizontal distribution of total water substance. Both cyclone
Pam around 177 E and 27 S and the other part of the twin
cyclones located around 153 E and 12 N are simulated. The
cyclone eye of Pam and surrounding rainbands are successfully
simulated with a high resolution of 2 km. The tracks roughly
agree with observation while it depends on the initial times
(Fig. 2). Figure 3 shows time-series of the central pressures
obtained by the simulations. The minimum central pressures in
simulations are 870-910 while the observed minimum central
pressure was 880 hPa according to NESDIS Tropical Cyclone
Products, (http://www.ssd.noaa.gov/PS/TROP/DATA/2015/
tdata/spac/17P.html). The trends of pressure drops are similar
in experiments while the timings are delayed about one day
from the observation. The minimum central pressure of CReSS-
NHOES experiment is 885 hPa. This is very good agreement
with the observation. The depth of 26 C which determines the
amount of UOHC is sufficiently deep from the lower latitude
to 25 S along the cyclone track. Consequently, latent flux from
the sea to the cyclone was sufficient and SST lowering was not
effective to suppress the cyclone development. As a result, the

cyclone Pam reached the very intense cyclone.

CReSS [UC]
dlon/lat=0.02°
GPV: GSM
SST: GJCOPE
RAD: none
QiF: variable

INTEGRATED MIXING RATIO OF TOTAL HYDROMETER
07:0Q UTC 14 MAR 2015
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Fig. 1 Horizontal distribution of total amount of cloud and precipitation
particles at 07 UTC, 14 March 2015 obtained from the simulation

experiment using CReSS.
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PAM Tracks: fixed SST, 1-D ocean, 3—-D Oceans(JCOPE2)
and observation Track, (SWO: S38E142)
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Fig. 2 The observed track of cyclone Pam (black line with dots) and

simulated tracks of Pam (colored lines). The “3D” means an
experiment using CReSS-NHOES. Others are those using CReSS
alone with different SST data.
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Fig. 3 Time-series of central pressure of cyclone Pam. The “3D” means
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an experiment using CReSS-NHOES. Others are those using
CReSS alone with different SST data. The brawn line is the
observation.
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