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Intraseasonal monsoon fluctuat ion s seen through
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ABSTRACT. Radiosonde: records for 12 major Indian cities have been checked and anal yzed for intrasea
sonal activity in the monsoon. Afterforming rimeseries with two observations perday. removing bad values. and
fillingdata gaps with linear interpolation, the lime serieshave been plotted with and without filtering and have
been subjected to spectral ana.lysls to reveal the na l~re of intrascasonal fluctuations and their interannual
variability. Spectra were esnmated from the lime series usmg the maximum entropy meth od (MEM). which
fits an autoregressive (AR) model to the time series. MEM spectra based on tenthorder AR models how that
most of the variance in monsoon weather comes (rom intraseasonal activity with periods longer than 10 days,
but do not show separate peaks at 10.20 and /or 30-SO day time scales for the majority of summ ers. •
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I . Introduction and dncription of data set

Only a few studies, e.g .• those by Mehta and Ahlquist
(1986) and Mehta and Krishna~urti ( 1988). have loo ked
at intraseasonal fluctuations In the Ind ian summer
monsoon using several years of data . T he purpose
of our investigation was to examine the importance of
int raseaso na l monsoon activi ty us ing the longest multi
level data set known to the authors.

Th e data chosen were Ind ian rad iosonde records
obta ined on magnetic ta pe from the U.S. National
Center for At mospheric Researc h. The data on this
tape end on 30 June 1978. Soundings for so me cities.
like New Delhi date back. with few gap s. to I Jan uary
1951 , while a few cities have less than a hundred
so undings. Th e records for 12 major Ind ian cities
were chosen for study: Ahmedabad . Allahabad. Bom
bay. Calcutta. Gauhati, Jodhpur, Madras, Nagpur,
New Delhi. Port Blair, Trivandrum and Visakhapatnarn.
Each of these cities radiosonde records is at least a
deca de long. most a rc over 15 years long. and a few are
over 25 years long.

Twice da ily time series were formed for five variable
(zonal wind speed, mer idional wind speed, tempera
tu re, geopotential height and dewpoint temperature)
at eight levels (100. 85.70, 50. 40. 30. 20 and 10 kPa
mult ip ly by 10 conv ert kP" to mb). At th is point in the
procedure , any missing data in the time series we n:
filled with a missing data ind ica tor equal to - 999 (wh ich
cou ld never occur a. a legitimate value for any of the
va riables).

Two quality cont rol tests were imposed. Th e first
required that all observatio ns fall within an acceptable
range of valu es. Th e accepta ble 1ange of values for
each valiable was determined su bject ively as follow s.
A histogi am was prepared and plotted for each variable
which sho wed the distribution of time series values.
From these histogram s, it was possible to see, at a
glance, what were reasonabl e min imum and maximum
limits for legitimate data . while flagrantly small 0 1 larg e
values stoo d out prominently. Limits. subjectively
chosen based on the histograms. were used to screen
the dat a. and any valu es which lay outside of the
" acceptable" ran ges were replaced by the missing dat a
value - 999.
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