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Table 3 The relationship among the intensity, the energy level of energy front and the
maximum precipation during the period of next 24-hr,

A o x® | 2@ | kW
B oK B K light rain moderate heavy rain rainstorm severe
rain rainstorm
precipitation intensity <10mm 10~25mm 25~-50mm 50~100mm >100mm
T
Y Sk
an
B B 4% intensity 1 5 6 7 8
*C/100 km)
energy fromt BRI (°C)
energy 46 61 60 65 67
level
T~ f % H 24 25 28 29 18
the amount of cases
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Table 4 The characteristics of different kinds of summer energy front in the eastern part of China
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front Istorm front region
! i e S
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THE PRINCIPLE OF STATIC ENERGY ANALYSIS
AND IT’S APPLICATION TO SHORT-RANGE
WEATHER FORECASTING

Lei Yu—shun

(Academy of Meteorological Science, Central Mestsorological

Busrean of China, Beiiing)

Abstact

On the basis of the atmospheric energetics and the instability theory, a kind of weather analysis
method using the system of total emergy equivalent temperature is presented in this paper. It is shown
that the latent instability is most suitable for expressing the instability of moist air as compared
with the conditional instability and the convective imstability.

Using this method it is revealed that the severe thunderstorms often occur around the energy froat,

10



and that the property and the intensity of precipitation are closely related with the intensity, the ener-
gy level and the slope of the energy front. Before an eruption of local storms there are some evident
signals in energy field, such as the formation of the Q pattern energy systems, the rapid increase of
energy and the advent of latent instability. The rainstofm, the hailstorm and the windstorm may be
distinguished in advance by some energy factors such as the emergy level, the saturation deficit of energy
and the dry static stabiilty,

At some meteorological observatories and weather stations in China, this method has been used in
connection with the conventional synoptic method to issue summer short-range weather forecasting. The
results have shown that this methoa is simple, practicable and effective.

Appendix A. The system of total energy equivalent temperature

1. The dry static energy equivalent temperature
£
Tp=T+ sz
here T is the air temperature, g is the gravitational constnt, ¢, is the specific heat at constant pressure,

and z is the altitude above mean sea level.

2. The wet static energy equivalent temperature
L
Te=Tp+ 57—
) [4 D C»q
here L is the amont of heat required to change one gram of vapor to liquid at the same temperature, and
q is the specific humidity,
3. The saturated wet static energy equivalent temperature
* L
T o Tp+ag"
o D CPq
here ¢°* is the saturated specific humidity.

4. The energy equivalent temperafure of saturation dificit

* L
Tg—-Teo =Z~:(1'-‘1)

Appendix B, The static stability criteria,

aTp [>0s (dry static) stable
(¢D)] 2z 10 neutral
<0, unstable
T (>0, absolute stable
2) 7z {= s saturated neutral
<0, * conditional unstable
aTo [Z0 stable
(3) Yy =0, convective neutral
<0, unstable
. >0, stable
“4) Toe—-Too §=0, latent neutral
<0, unstable

here T¥ is the saturated wet static energy equivalent temperature of environment, and Too is the wet
static energy equivalent temperature of parcel,

§. The stability criteria of the atmosphere with the vertical shear of wind

%(r:-rn)

>1, sta\ble1
R; = z ’{= 1, neutra
(;—:) <1, unstable

here V is the wind vector,

Appendix C, Fig. The profiles of energy equivalent temperature. (see page 22)
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