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ABSTRACT 

The average strength of the Siberian Anticyclone is defined. Daily values of average 
strength of this anticyclone have been computed for each day for the period of 1st 
November 1967 to 30th April 1968 from the daily 12 GMT, NHAC (New Delhi) charts. 
A power spectra of this data has been computed. A significant 5 day periodicity is 
observed. A possible connection of this anticyclone and western disturbances is dis- 
cussed. 

1. Introduction formed by the intersection of 60" N, 50" N. 
A high pressure area situated over Siberia 

and its neighbourhood and surrounded by sev- 
eral closed isobars is an outstanding feature 
of the surface synoptic chart of the Northern 
Hemisphero (NH). This high pressure area is 
known as the Siberian High or Siberian Anti- 
cyclone. Hereafter this will be referred to as 
SA. Fig. 1 shows a typical SA on a 12 GMT, 
NHAC (New Delhi) chart of 23rd December 
1965. The pressure in millibars corresponding 
to  the innermost isobar of SA may be taken as 
a measure of the strength of SA. The center of 
this innermost isobar may further be taken 
as its position. During the course of a study 
of NH-charts it has been observed that the 
position as well as the strength of SA varies 
several times during a month. It is the purpose 
of this study to investigate whether there is 
any periodicity in the strength of SA. 

2. Data 

Since the ,position of SA fluctuates, the 
strength of 5 4  as defined above may also, to 
some extent, be influenced by the geographic 
location of the innermost isobar of SA. To 
avoid this difficulty an  average strength of 
SA is further defined. For this purpose the 
daily surface NH-charts are taken and from 
thcm the pressure values in millibars are read 
out for each day at each of the 20 grid points 

40" N and 30" N latitude parallels with 70" El 
80' E, 90' E, 100" E and 110" E longitude 
lines. This area between 30" N to 60" N and 
70" E to 110' E is so chosen because in the 
preliminary study it was found that generally 
the position of SA oscillates between the bounds 
of these latitudes and longitudes. The mean of 
these 20 pressure values (in mb) for each day is 
referred to as the average daily strength of 
SA. 

I n  the present study the daily 12 GMT 
surface charts for N H  (New Delhi) for the 
period of November 1967 to April 1968 are 
taken and from them the average daily strength 
values of SA are computed. These average 
daily strength values, for the above period, 
are the basic data of the present analysis. 

3. Theory 
In  recent years the periodicities in a time 

series are investigated by calculating the 
power spectra. Blackman & Tukey (1 958) give 
a detailed account of the theory of power 
spectra. W.M.O. technical note no. 79 "On 
Climatic Changes" gives a simple scheme 
for the computation of power spectra and 
their significance limits. The average daily 
strength values of SA as calculated earlier are 
subjected to power spectrum analysis as out- 
lined in the above report separately, for the 
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Pig. 1. A Siberian Anticyclone as normally seen on a surface NHAC-chart. 

data of: (i) November 1967 to January 1968, 
that is for n =92  and for the maximum lag 
rn =15, and (ii) February 1968 to April 1968, 
that is for n = 90 and for the maximum lag 
m. = 15. 

4. Results 

It is observed that for both groups of data, 
the serial correlation Ce =+C; and C ,  +Cl, where 
C1 is serial correlation coefficient at lag one and 
C ,  is serial correlation coefficient at lag 3. 
This shows that persistence is present but it is 
not of a simple Markov type. Hence some 
other type of non-randomness may be present. 

The spectral estimates, the null continuum 
and the 95% confidence limit of the null 
continuum for the two groups of data, are 
shown in Figs. 2 and 3. A glance a t  the two 
figures shows a clear peak corresponding to a 
5 day period. It is further seen that this peak 
is well above the 95 % limit of the null continuum 
in both figures. Thus the peak corresponding to 
the 5 day period is highly probable and not 
accidental. 
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5. Discussion 

It is clear from the above study that the 
SA has a day to day variation in its strength 
and it has at least a 5 day periodicity during 
the period November to April. It is not very 
clear a t  present what physical process causes 
this periodicity. Probably the 5 day pressure 
oscillation over the tropics may have some 
influence over it. Nevertheless, the present 
result is significant and may perphaps throw 
some light on the connection of the SA and the 
cyclogenesis of disturbances to its west, when 
they are considered in their larger environment, 
of which the SA constitutes a major circula- 
tion system. 

For example, an investigation by the author 
of the western disturbances, that is the disturb- 
ances entering northwest India from the west 
during the winter months has revealed that 
they also have a four- to six-day (average five- 
day) periodicity. Thus there seems to be a 
unique correspondence between the periodic- 
ity of occurrence of western disturbances 
and the strength of SA and therefore they may 
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Fig. 2. Spectral estimates, null continuum and the 
95% confidence limit of the continuum for the 
period November 1967 to January 1968. 

be related also. Fig. 1 shows two western disturb- 
ances along the western and southwestern 
peripheri of the SA. It is suggested that when 
the SA attains maximum strength, conditions 
become favourable for the outbreak of the cold 
air and hence for the formation of the western 
distrurbances to its west and subsequently 
when its strength decreases, the conditions 
become favourable again for its movement 
eastward along its southwestern or western 
peripheri. It is possible, similarly, that the SA 
may have a connection with the disturbances 

FEBRUARY 1x8 TO A P R I L W E  
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Fig. 3. Spectral estimates, null continuum and the 
95% confidence limit of the continuum for the 
period February 1968 to April 1968. 

to its east. A detailed study of the relationship 
of the western distrubances and SA is in pro- 
gress. 
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Il EPMOAMY HOCTb B CPEJJ M ECYTOY H Om M H T E  HCMB 11 OCTM CMBMPCICOI'O 
AHTMUMKJIOHA B T E Y E H M E  BPEMEHM C H O n E P H  1967 r. IIO AI IPEJ Ib  1968 r. 

O I I p e A e J I R e T C R  C p e A H R R  HHTeHCHBHOCTb CII- IIO r p H H B H q y .  no 3TRM AaHHblM ~ H J I H  paCC'4H- 
~ H P C K O ~ O  aHTHqHKJIOHa.  C Y T O q H b I e  BeJIHYHHbl T a H b I  CIIeKTpbI  3 H e p r H H .  H a 6 ~ 1 1 o n a e ~ c ~  C T a -  
C p e R H e s  HHTRHCHBHOCTA 8TOrO aHTHqIIKJIOHa THCTM4eCKA 3 H a Y H M a R  IIepHOnHIIHOCTb B 5 
6bIJIH BblqHCJIeHbl  AJIR K B X J J O r O  AHR IIepHOna JJHeR. 0 6 C y H c A a e T C f l  B O 3 M O X H a R  C B R 3 b  3TOrO 
C 1 H O R ~ P R  1967 r. IlO 30 a I I p e J I R  1968 r. I IpH a H T A q H K J I O H a  C BO3MYWBHHflMH, I I p A X O A f l W A M H  
HCIIOJIb30BaHHH e H c e A H e B H b I X  K a p T  H a  12 YaCOB C 3 a I I a a a .  
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