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Progress n the Study of Atmospher ic Energy Efficiency

GAO Li"?, LI Jian-pind
(1 National M eteorological Center, China M eteorological Administration, Beijing 100081, Ching;
2 State Key Laboratory of Numerical M odeling f or Atmospheric Sciences and Geophysical Fluid
Dynamics Institute of Amospheric Physics Chinese Acadeny of Sciences Beijing 100029, China)

Abstract: The efficiency of atnogpheric energy is an important component of atmogheric science research all
along and has been evidently developed in the past tensof years The present pgper aims at a comprehensive reviev
of the research progress of amogheric energetics, egecially for its efficiency problen. Focused on same problans
existing in the classical theory of available potential energy, a nev concept named as perturbation potential energy
(PPE) has been put foward in order o extend the scale of energetic efficiency from global o local or regional at-
mogphere Furthemore, sime theoretical and goplied problens have been prelminarily studied M athematical ex-
pressions have been derived and their physical snses have been discussed  In previousworks, sme characteristics
of PPE including climamblogy, basal atio-tanporary features, and asociations betveen PPE and amogpheric ki-
netic energy, have been diagnosed by using NCEP/NCAR reanalysis dataset, and many meaningful reaults have
been obtained In fact, it can be sen that the PPE isan crucial physical variable for research on variation, trans
fom and cycle of local circulation energy, whichwill play an mportant role in investigating local or regional weath-
er and climate change

Key words Available potential energy; Energy efficiency; Perturbation potential energy; A tmospheric refer-
ence state; A mogpheric kinetic energy:



