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ABSTRACT

New criteria based on Lejenas and Okland’s scheme were developed to objectively identify the presence of
blocking. The daily 0000 UTC 500hPa geopotential height data analyzed by ECMWF were used for calculating
the zonal index. Simultaneously, blocking episodes were subjectively inspected by the criteria based on Rex’s def-
inition using 5 day mean 500 hPa height maps and daily 500 hPa weather maps. Comparing the objectively de-
fined and subjectively inspected cases, we found that the tilted blockings could be obtained by objective method.
However, the cut off lows and large amplitude ridges were also included in the objective cases. These non-
blocking cases could be easily eliminated by subjective inspection. Overall, 91% of the cases could be first identi-
fied by objective scheme and them selected by subjective inspection. Only few cases were exclusive by the objec-
tive method and need to be identified by subjective inspection. The overall characteristics of these blocking
episodes were greatly consistent with the results of previous studies. There are 2 preferred regions for blocking,
the Atlantic-European region (40 °W — 80 °E) and the Pacific region (170 °E — 140°W). 54% of the cases
lasted between 5 to 7 days. Most cases have a tendency to become stationary or move towards the west. The
persistent blockings have a notable tendency to displace toward the west.

Preliminary analysis of the cases during the winter part of the year in the Pacific region were selected to in-
vestigate the initiation of the blocks. The occurrence of blockings were accompanied by upstream cyclones.
These cyclones formed in preferred geographical area, concentrated to the east of Japan, and coincided with the
maximum formation positions of explosive cyclones over the western Pacific. The averaged maximum deepening
rate of the upstream cyclones was 20 hPa/24h, while that of the long-lasting blocking reached 22hPa/24h. On an
average, these intensive upstream cyclones reached a maximum intensity 1 day prior to the formation of the
blockings, and then changed their direction from eastward to northward. The northward transport of heat and
momentum associated with the explosive cyclones might be an important factor for the formation of the blockings.
Thus, it is suggested that the winter Pacific blockings over the central and eastern Pacific region might own their

occurrence to the explosive cyclones formed over the east coast of Asia.

Key words: Blocking anticyclones, Zonal index, Explosive cyclones.



