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Abstract Summer blocking anticyclones are studied to probe into their activity mechanism by using NCEP daily re-
analysis dataset and observation data during the flood period of the Huaihe River basin in 2003. The energy and dy-
namical diagnosis along with some statistic methods such as spectrum decompose, filter are widely used to investi-
gate this subject. Especially, spectrum energy equation is introduced into this work. The results show that interac-
tion of wave and flow is remarkable for the establishment and maintenance of the northern Asia blocking high during
2003 Meiyu period. Synoptic-scale waves are active over the upriver region, transient eddy kinetic energy is genera-
ted ceaselessly in European baroclinic zone, and it transforms into blocking mean flow energy in some preferred area

in earlier June in more detail, transient eddy transport low potential vorticity (PV) air from low latitudes to blocking
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area continuously, which is propitious to blocking event. By contraries, mean flow weakens disturbed eddy PV
function, which dissipates the blocking stream foundation and maintenance. In fact transient eddy is stronger than
mean flow in the prophase that the blocking high forms according to study. The two are equivalent during the main-
tenance of the blocking high, and the transient eddy gets stronger than mean flow and it shifts westward, which
leads low PV to evolve westward, thus the blocking body moves westward in the sixth pentad of June. Properly,
wave-wave interaction is also important for the blocking high activity. It is considered as a key factor of the estab-
lishment and maintenance of the blocking high during 2003 Mei-yu period that wavenumber-1 and wavenumber-5 in-
teracted in some area according to this research. Synchronously, synoptic-scale waves were also crucial. The inter-
action among the waves indicates that the longer waves got disturbance kinetic energy from mean kinetic energy
transformation when blocking anticyclone began to establish and maintain in June 2003, especially, wavenumber-5
may attained energy not only by baroclinic energy transform, but also by nonlinear effect that some shorter or longer
waves provided energy for it. The process is very complex and it is reverse while the blocking high trends to decay.

In conclusion, the blocking activities mechanism is complicated, which includes wave — wave interaction and
wave — flow interaction, in 2003, wavenumber-5 and wavenumber-1 interacted evidently, the synoptic-scale wave

worked as a trigger, but it is not aptotic, perhaps other wavenumbers are more important in other cases, further

work will be continued.
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Fig. 2

Distribution of energy transform C(K —K.) from the synoptic-scale eddy kinetic energy to the blocking mean kinetic during the first

blocking high activity period in the Eurasian mid-high latitudes at 300 hPa in Jun 2003 (units; 10~ *m?/s*): (a) For generate phase (1 -7

Jun); (b) for maintain phase (8 = 14 Jun) . Shading: C(K -K.) < 0; long dashed line: geopotential height (gpm)
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Fig. 1

Mean 500-hPa geopotential height (gpm) pattern during two blocking high activity processes of (a) 1 =16 Jun and (b) 17 Jun-7 Jul

in 2003 and the corresponding rainfall distribution (shading)
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Fig. 8 Time evolutions of wave number 1 (a) and wave number 5 (b) of 500-hPa potential height averaged over 55°N = 65°N in Jun 2003



