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Numerical Assistance Makes 24-hour Weather Forecast Possible,
Rain or Shine

Why can we know everything in heaven above and the earth underneath?
Why was Zhu Ge-liang able to borrow thousands of arrows with only 20
thatched boats? How could he know beforehand when the easterly wind
would blow? Modern people can grasp the weather condition owing to
the atmospheric mathematic model that predicts the weather from input
atmospheric information.

As early as the 1920s, some people had made attempts on predicting the
weather and achieved some results. Yet it was not until the appearance of
computers and computer simulation that numerical weather forecasting
became a feasible way of prediction the weather. In 1968, a number of
meteorologists suggested to Academia Sinica that Meteorological
Institute be reestablished. At that time, while our country was not ready
yet, many countries have used electronic calculators to come up with
numerical weather predictions. Only by reestablishing a research institute
can theoretical and technical levels be raised.

To obtain useful forecast results, at times it is necessary to resort to the
world’s most powerful supercomputers for big data set manipulation and
complicated calculation. In 1984, supported by Executive Yuan, the
Central Weather Bureau (CWB) set up Taipei Information Observatory
Center, later renamed as Meteorological Information Center, to keep
making weather forecasts.

Meteorological Information Center has accomplished everything related
to the public. In years it has finished implementing the infrastructures and
systems for meteorological information. The infrastructures receive data
from the 27 weather stations nationwide and transmit the data into a high
speed numerical calculation computer. The computer is featured with 384
operation nodes, which amounts to 6144 high speed PCs doing numerical
analyses at the same time. The supercomputer is equipped with a main
memory of 24 Terabytes and a built-in storage space of 300 Terabytes,
which to most people are virtually astronomically incredible.
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Many weather forecasting models, both global and regional, have more or
less offered assistance in global weather predictions. If availed at the
same time, these models will be able to reduce the uncertainty of weather
forecasts and extend predictable temporal dimension even further.

Tsai Ching-yen, the Chairman of Industrial Technology Research Institute
(ITRI) and an internationally renowned expert on numerical weather
prediction, has written a book on the technology that combines computers
and meteorology. Mr. Tsai was also Director of the Central Weather
Bureau from 1989 to 1995 and ex-Minister without Portfolio.

Tsai Ching-yen points out that numerical weather prediction is currently a
cutting-edge technology in Meteorological Science and an inevitable
trend in weather forecasting technology. Theoretically, meteorologists
avail fluid mechanics and physical laws to come up with equations. They
use the meteorological data about air pressure, temperature, humidity and
wind speed as variables and then use the numerical approach to search for
an approximate solution. Aided by the supercomputer’s high speed
calculation, next moment’s weather condition can soon be predicted.

Many scientists may have simplified variables. However, numerical
weather forecasting cannot ignore or simplify the original data. Therefore,
computers are needed to demonstrate super calculation capability and to
systematically get deeply into all related variables. First, after adjusting
the fundamental governing equation, atmospheric fluctuation and rotation
of the Earth, the concept of scale analysis is introduced to look for the
acquisition of a simplified mode. Then the not simplified primitive
equation model is applied to the numerical approach for the prediction.

Tsai Ching-yen led his team to build a numerical weather forecasting
model and develop an operating system for the CWB’s numerical weather
forecasting. Integration of all the weather data needs to be done through a
friendly human-machine interface so that an instantaneous plain digital or
graphical weather forecast can be presented while at the same time meets
the need of other meteorologists, mass media and the public.
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The CWB continues to challenge how to predict the weather without
Issuing warnings. TVs, computers, cellphones and others all provide us
with an easy access to weather conditions, including weather observations,
weather forecasts, typhoon warnings, gales, torrential rains, heat waves,
and so on. The accessibility hopes to provide all walks of life with
preparatory precautions with the least possible losses of human lives and
properties.

Numerical weather forecasts can offer predictions that span from 2 to 28
days, including analyses for small regions. There are over 100 million
people visiting the CWB website per year. In conditions with extreme
weather changes, visitors to the CWB website can reach 3 million on a
single day. For everyone, to attend work and school or to take a day off
from work and school because of the weather, only what the numerical
forecast says counts.
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