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Analysis of the Moist Available Energy of Three Cases of
Guangdong Heavy Rainin 1998

Zhou Haiguang Liu Yanying Liu Wei
( State Key Lab of Severe Weather , Chinese Acade my of Meteorol()gicul Sciences , Beijing 100081)

Abstract

It is well known that the moist available energy ( MAE) plays an important role on the broken, develop-
ment and maintenance of the heavy rain. In order to study the MAE of the Huanan heavy rain and the relation-
ship of the Huanan heavy rain to the MAE, the MAE of three heavy rain fall cases in Guangdong Province in
1998 are calculated using developed formula of MAE, one case is on 14 —15 May, the other two cases are on
23 —24 May and on 8 —9 June. The evolve ment and convergence of the heavy rain MAE are analyzed. The
space-time relationship between the MAE and the heavy rain is also studied. It shows that the MAE at Guang-
dong Province and the surrounding area plays an important role on the heavy rain fall period. The high MAE at
Guangdong Province supplies the energy for the heavy rain. The low MAE over the middle reaches of
Changjiang River helps to form the energy front, at the same time , it can result in heavy rain fall directly or in-
directly .

The MAE of the heavy rain has quite different in the early and later period of the heavy rain. The evolution
of the MAE during the heavy rain procedure oscillates obviously . The MAE is high in the pre-heavy rain period
but low after the rain. The difference value bet ween the early and later rain fall period exceeds 6 x 10°)/ m?. In
order to study the energy threshold of the heavy rainfall, the MAE relative value is defined. This ite m increases
obviously before the heavy rainfall period in the three cases. It indicates that the MAE relative value can reveal
the MAE variety characteristic before the heavy rainfall period. As a result, this relative value can be used as a
criterion in forecasting the heavy rainfall in the future . The strong rainfall period in the three heavy rain cases is
in good agree ment with the highest difference value of the MAE between the north and south area. The differ
ence value of the MAE between the north and south area increases because the low MAE value area in the middle
reaches of Changjiang River strengthens and moves south wards, which can break the front heavy rain. It means
that the low MAE over the middle reaches of Changjiang River plays an important role on the three cases of the
heavy rain, it also means that the midlatitudes is the key regions for the Guangdong heavy rain. The study on
MAE convergences of the three heavy rains also shows that the MAE converges at the low and middle tropo-
sphere mostly . The MAE convergence at the low and middle troposphere is the main accumulation and supple-
ment of the MAE . It suggests that the strong rainfall period is in good agree ment with highest value period of
the MAE, at the same time the MAE convergence amount in Guangdong Province is much higher than that over

the middle reaches of Changjiang River. In conclusion, the MAE plays an important role on the heavy rain.

Key words : heavy rain; strong rainfall period; moist available energy





