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Real-time weather prediction
system ofi Univ. Tsukuba



Real-time Weather Prediction System

s System Is developed based on the WRE model

s [The WRE model is new Weather Research; and
Ferecasting model develeped by the Natienal Center for
Atmospheric Research (NCAR), National' Center for
Envirenmental Prediction (NCEP), etc.

n GPV/IMA data Is used to create initiall and boundary.
conditions
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(Q) Do you think the system will be useful for

your research and/or study?
Disagree 294
Strongly

Disagree ‘
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Agree to 88 students

Neither Agree
nor Disagree

Strongly
Agree




Numerical Simulation of
Urban Climate

Toward to dewnscaling



August 16, 2007
Extremely hot day

40.9°C at

» English

Severe heatstroke lead 12 people to death
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Surface Weather Chart at 9:00 and
2-m Temperature at 14:00 JST

EEGEE 17 ANITY I 37 =

26 28 30 32 34 36 38 40

What's happened in the future if such an abnormal
weather occurs so often under the global warming
situation?




Surface air temperature at 14:00
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Surface air temperature at Tsukuba
(Aug 14~16)
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Surface air temperature at
Kumagaya and Tokyo (Aug 14~16)
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Kumagaya Tokyo

WRF underestimates the urban temperatures,
particularly at night.




Predicted surface air temperature
on the extreme hot day after the
global warming (around 2070)




Summary.

We have developed the real-time local weather
prediction system based on the WREF model.

Locall weather on the extreme: high temperature
event IS simulated using our system.

WRE predicts that daily: maximum: temperature
around 2070 couldi reach 43°C if' such an
abnormal weather eccurs under the global
warming situation.

IHowever, in the standard WRF model, there are
some shortecoming that the nocturnal urban
temperature underestimates.



Ongoing Work

Urban: canepy moedeling| and
making anthropogenic heat map



Improving Urban Canopy Model in the WRE

Official Urban Model developed by Kusaka et al. (2001)
Considering Building and Roof Vegetation Effects
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Anthropogenic heat currently increases 5-10%
when temperature rises 1°C.
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We should predict future local climate,
considering anthropogenic heat release.



Anthropogenic Heat Map
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Anthropogenic heat increases nocturnal
temperature in the urban area



Impact of Urban Canopy Model and
Anthropogenic Heat Release

Default WRF WRE + UCM
+ Anthropogenic heat



Summary

We are predicting urban-scale
local climate under the future

global warming using the WRF
model running on the PACS-CS.

We will continue to study
formation mechanism and
prediction of urban climate.
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