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Fig. 2 Frequency distribution of the circulation types during 1951 and 2002

(8.3306), X 5 PP A M A MR G AN 3.2 HREFBMEMHEAZN

68. 126 Rl LA B A2t AR b b DX B 3 JE 19512002 4F 25 T A (IR AL (R D
) T B I, BB RFAE S 10 ERAESH B 2

F1 19512002 454 Fh BR300 B BUAR R (V0 7% A 28 1k
Table 1  Monthly frequencies (%) of the circulation types between 1951 and 2002
(Bold numbers indicate frequency over 15%)

2 1H 2 H 3 H 4 H 5H 6 H 7H 8 H 9H 10 H 11 A 12 H
N 63.46 59.62 46.15 0 0 0 0 0 1.92 9.62 48. 08 67.31
NE 13.46  15.38 13.46 0 0 0 0 0 0 0 3.85 9.62
E 0 0 0 0 0 0 0 0 0 0 0 0
SE 0 0 0 0 0 0 0 1.92 0 0 0 0
S 0 0 0 0 0 3.85 11.54 3.85 0 0 0 0
SW 0 0 0 13. 46 1.92 23.08 17.31 30.77 17.31 0 0 0
w 0 0 0 9.62 5.77 0 0 5.77 26.92 9.62 0 0
NW 3.85 1.92 15.38 1.92 0 0 0 0 9.62 40.38 28.85 9.62
C 0 0 0 48.08  48.08 30.77 32.69 26.92 15.38 3.85 0 0
A 7.69 5.77 0 0 0 0 0 5.77 13. 46 7.69 3.85 0
CN 0 0 9.62 0 0 0 0 0 0 1.92 0 0
CNE 0 0 0 0 0 0 0 0 0 0 0 0
CE 0 0 0 0 0 0 0 0 0 0 0 0
CSE 0 0 0 0 0 0 0 1.92 0 0 0 0
CS 0 0 0 0 1.92 9.62 13. 46 0 1.92 0 0 0
CSW 0 0 0 0 26.92 30.77 25.00 11. 54 3.85 1.92 0 0
CwW 0 0 0 17.31  15.38 1.92 0 3.85 5. 77 7.69 0 0
CNW 0 0 5.77 9.62 0 0 0 0 1.92 7.69 0 0
AN 9.62 11. 54 7.69 0 0 0 0 0 0 0 11. 54 13. 46
ANE 1.92 5.77 0 0 0 0 0 0 0 0 1.92 0
AE 0 0 0 0 0 0 0 1.92 0 0 0 0
ASE 0 0 0 0 0 0 0 0 0 0 0 0
AS 0 0 0 0 0 0 0 1.92 0 0 0 0
ASW 0 0 0 0 0 0 0 3.85 0 1.92 0 0
AW 0 0 0 0 0 0 0 0 0 1.92 0 0
ANW 0 0 1.92 0 0 0 0 0 1.92 5.77 1.92 0
UD 0 0 0 0 0 0 0 0 0 0 0 0

BT RERFRE 15%.
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Table 2 Frequency. monthly mean precipitation, monthly maximum precipitation and

frequency multiply mean precipitation of all circulation types

Py B () S REIK (mm) i KB K (mm) AR XS K
S 1. 60 144. 89 310. 20 231.82
SE 0.16 136. 20 136. 20 21.79
CSE 0.16 103. 20 103. 20 16.51
CS 2.24 101. 22 207. 20 226.73
CSW 8.33 100. 68 241. 80 838. 66
AE 0.16 84.90 84.90 13.58
C 17.15 83.10 352.70 1,425.17
SW 8.65 81.81 223. 60 707. 66
AS 0.16 81.10 81.10 12.98
w 4.81 39. 56 86. 60 190. 28
ASW 0.48 39. 30 67.90 18. 86
CW 4.33 39.12 143. 80 169. 39
CNW 2.08 26.02 68. 20 54.12
AW 0.16 23.00 23.00 3.68
A 3.69 22.64 128. 80 83.54
NW 9.29 16. 82 67.60 156. 26
ANW 0.96 15.98 31. 40 15. 34
CN 0.96 14.18 25.40 13.61
NE 4. 65 8.77 38.10 40.78
ANE 0. 80 8. 14 16. 00 6.51
N 24.68 7.35 57. 80 181. 40
AN 4. 49 4. 80 22.40 21.55
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A MONTHLY ATMOSPHERIC CIRCULATION CLASSIFICATION AND ITS
RELATIONSHIP WITH CLIMATE IN HAERBIN
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Abstract

The classification scheme developed by Jenkinson and Collison (1977) based on a typing scheme of
Lamb(1950) is applied to obtain circulation types from the mean sea-level pressure of Northeast of China
on a monthly basis. Monthly mean sea-level pressure data from 1951 to 2002 is used to derive six circula-
tion indices and to provide a circulation catalogue with 27 circulation types. Five major types (N, NW, C,
CSW, SW) which occurred most frequently are analyzed to reveal their relationships with the temperature
of Harbin on various time scales. Stepwise multiple regression is used to reconstruct temperature anomaly.
The monthly mean rainfall of all types occurred and the composite maps of the three major types(C, CSW,
SW) relevant to Harbin's precipitation are studied.

The results show that the dominant types in winter are N and NW types. C, CSW and SW types occur
frequently in summer. N and NW types favour a negative temperature anomaly and correspond to less rain-
fall, while C, CSW and SW types often induce a positive temperature anomaly and correspond to more
rainfall. Moreover, a successful statistical model can be established with only one of the six indices and
large-scale mean temperature. Using the model, 77. 3% of the total variance in the temperature anomaly
between 1951 and 2002 can be reconstructed. C type has a close relationship with total rainfall and C type
precipitation played a major role in determining the total rainfall of Harbin in recent years. This classifica-
tion scheme is a statistical downscaling model and its relationships with temperature and precipitation can
be used to forecast the regional climate.

Key words: Atmospheric circulation classification, Temperature, Precipitation, Statistical downscal-

ing, Harbin.



