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Abstract
Global position of the monthly mean Anticyclone (AC) time 
series, 300 mb aloft in the North-East Indian subcontinent over 
the range 0-45°N,60-130°E, were identified from the NCEP/
NCAR reanalysis dataset (1958-1998). Seasonal averagelatitude 
and longitude of the AC centres in the time series show two 
extreme complementary characters; 10.34°N (min), 102.27°E 
(max)in March and 29.08°N (max), 86.48°E (min) in August. 
Similar characters were also observed in the four decadal periods 
1958-`67, 1968-`77, 1978-`87, and 1988-`97. It is observed that 
the AC centre oscillates along alinear track (R2 = +0.9096)from 
the western flank of Cambodia (10°N,104°E) to the southern part 
of Tibetan Plateau (TP) with its centre at 28°N,87°E. Impacts of 
Southern Oscillation (SO) and Indian Ocean Dipole (IOD) events 
on the 300 mb AC time series were also investigated. Strong 
positive (negative) correlation of SO (IOD) with latitude was 
observed whereas low negative (positive) correlation was found 
for longitude of the AC timeseries. The monthly mean rainfall 
dataset, obtained from the India Meteorological Departmentover 
eight subdivisions in North-East India (NEI) were investigated 
in relation to the 300 mbAC time series. Very high and direct 
positive correlations (more than 81%) were observed between 
the latitude of 300 mb AC centres in the time series and that of 
the rainfall over the nineNEI subdivisions.The correlations with 
longitude were comparatively weak and negative(less than 30%). 
The analysis shows that highest rainfall during summer monsoon 
(Jun-July-Aug-Sep)starts exactly (onset of summer monsoon) 
when the 300 mb AC griddles in the 23°-29°N latitude belt over 
the North-East Indian subcontinent. During rest of the year (Oct 
to May) 300 mb AC centre hovers on the lower latitude and the 
rainfall is lowest. 
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Anticyclone, ITCZ, Monsoon trough, Easterly and Westerly, 
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I. Introduction
Structure of the wind circulation in the upper troposphere over 
Asia is controlled by the location and intensity of the tropical/
subtropical high pressure belt. Westerly prevails in the northern 
side whereas easterly hovers in the south. The subtropical ridge 
and the anticyclonic flows have an equator-ward vertical slopeup 
to 300 mb, and then up to 200 mb it is steady there after the 
slope is pole-ward (Kidson et al., 1969). The orographic barriers 
of Himalayas and Tibetan Plateau (TP) in the stipulated region 
have added important influences over this atmospheric circulation. 
Unlike African countries (land only) or Pacific/Atlantic Ocean (sea 
only), the worm zone is distorted over the range 50-120°E over 
south-east Asia due to the heterogeneous land-sea composition. 
During summer the temperature is at maximum in the latitude  25-
30°N where as in winter the high pressure ridge is situated over 
the warm Bay of Bengal (BoB) and Gulf of Thailand (GuT). The 

high pressure ridge and hence the anticyclone, a consequence of 
easterly jet (Koteswaram 1958) always shifts towards the warmer 
latitude belt. The anticyclone vortices over the south-east Asia is 
therefore a semi-permanent system in the high pressure ridge. 
The formation, seasonal transition and global as well as local 
influences of the wind circulation over the south-east Asian 
atmosphere have been reported widely by many workers for the 
last 50 years(Flohn1957, Flohn1968, Sikka et al. 1980, Wu 1984, 
Manabe et al. 1990, Yanai et al. 1992, Srinivasan et al.1996, Liu 
et al. 2000,Liu et al.2002, Wen et al. 2007 and ref. there in). 
Since anticyclones and cyclones appears simultaneously, the 
ITCZ and the monsoon trough oscillates over the region round 
the year, which in turn modulates the weather and rainfall over 
the Indian subcontinent. Han and Manabe (1975) in their series 
of numerical experiments established that the orography of TP 
is only responsible for the summer monsoon.  If this orography 
is excluded in the numerical simulation, the convergence zone 
with rain belt over the Indian Ocean (InO) hovers only around 
the equator as the ITCZ does over the Pacific Ocean.It is now 
well established that the movement of ITCZ around the Indian 
subcontinent and the heavy downpour over north-east India (NEI) 
during the summer monsoon are deeply correlated (Sikka et al. 
1980 and, Srinivasan et al.1996).Large-scale circulation changes 
and the associated active and break conditions of the Indian 
summer monsoon have been identified much earlier by many 
researchers (Ramamurthy, 1969; Raghavan, 1973; Krishnamurti 
et al., 1976; Sikka, 1980). Ye Li 1996, and Wu (1998). They 
have established that elevated heating of the plateau and its 
mechanical forcing cause the early onset of the Asian monsoon. 
Liu and Chen (2000) have suggested that the Tibetan Plateau is 
one of the most sensitive areas to respond to the global climate 
change.Bordoni and  Schneider (2008)proved  that the onset of 
the Asian monsoon marks a transition between two circulation 
regimes that are distinct in the degree to which eddy momentum 
fluxes control the strength of the tropical overturning circulation. 
Using simulations with an aquaplanet general circulation model, 
we demonstrate that rapid, eddymediated monsoon transitions 
occur even in the absence of surface inhomogeneities, provided the 
planet surface has sufficiently low thermal inertia. Recently Boos& 
Kuang (2010) reported a simulation study of south Asian monsoon 
by orthographic insulation versus TP heating.  They proved that TP 
heating locally enhances the rainfall along its southern edge only 
provided the narrow orthography of the Himalayas and adjacent 
mountain range is preserved.
Here in this paper we are going to report about the anticyclonic 
time series (1958-1998) over the north-east Indian subcontinent 
in the range 0-45°N,60-130°E at 300 mb level and try to analyse 
the varied characteristics of the time series. Topography (Fig. 1) of 
the stipulated region is discussed in section III.A. The behaviour 
of the 300 mb AC is analysed in section III.B and its effect on 
the rainfall over NEI (Fig. 2) was reported in next section. In 
section III.D the analysis is extended to find statistically the mode 
influences of two most important global phenomena SO and SSTon 
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the concerned AC.Next it was continued to find the degree of 
modulation of the rainfall over eight subdivisions in NEI in light 
of the 300 mb AC.

II.  Data Source
The analysis is based on 41 years National Centre for Environmental 
Prediction (NCEP) / National Centre for Atmospheric Research 
(NCAR) reanalysis data of the global monthly average wind flow 
(Kalney et al., 1996) datasets, over the period 1958 to 1998. It is 
supplied in ten isobaric horizontal levels from the surface to the 
top of atmosphere. The horizontal resolution of the wind field 
was 2.5°×2.5°. The anticyclonic vortices above the north-east 
Indian subcontinent at 300 mb level were located as clockwise 
high pressure wind contours. Datasets of the sea level pressure 
differences due to the southern oscillation (SO) over Darwin 
(12°S,130°E) and Tahiti (18°S,150°E) are available from http://
www.cgd.ucar.edu/cas/catalog/climind .Monthly mean sea surface 
temperature (SST) time series over the Indian Ocean (InO) known 
as IOD eventwere obtained directly fromhttp://www.cdc.noaa.gov/ 
. The spatial resolution of the SST data was 1°×1°. The datasetsover 
the period 1958-1998, are available in different columns of which 
we have taken two series defined as; WEST1 (10°N-10°S,50-
70°E) and EAST1 (0-10°S,90-110°E. Monthly mean rainfall over 
the nine subdivisions inNEI (Fig. 2);Orissa (ORISS), Chhattisgarh 
(CHHAT), Jharkhand (JHKND), East Uttarpradesh (EUPRA), 
Bihar (BIHAR), Gangetic West Bengal (GNWB), Sub-Himalayan 
West Bengal (SHWB), Assam and Meghalaya (ASMEG) and 
Nagaland-Manipur-Arunachal-Mizoram-Tripura (NMAMT)for 
49 years (1958-2006) are received from the long period (1871-
2006) rainfall data archive (306 stations),India Meteorological 
Department (IMD), Pune. This datasets produced by scientists 
at Indian Institute of Tropical Meteorology (IITM) is available 
on-line at http://www.tropmet.res.in.

III. Methods Summary
Anticyclones are normally defined as regions with high geopotential 
height surrounded by low geopotential height. However, on the 
scale of monthly mean values, we have used a different definition 
based on the curvature of the geopotential height isolines.The wind 
pattern was observed running a series of Wind.ctlfiles with GrADS 
software. The Hgt.ctl files were used to confirm the location of 
AC centre at z = 300mb level. The centres are identified on basis 
of maximum curvature of the cyclic contours of the isolines at 
300 mb geopotential height. The length and magnitude of the 
wind vector ( ) and also the contour intervals were changed 
for clear identification of the circulation centres in the contour 
plot.The process was repeated to get the most probable location 
of the AC centre of a given month, since weare using 2.5°×2.5^° 
reanalysis data setwe needaprecession. The (x, y) coordinate of 
the AC centre was next converted to (Lon, Lat) as usual with a 
resolution more than 0.01°.

IV. Results and Discussions

A. Topography of the region
Domain of the present analysis is confinedover the Indian 
subcontinent fromnorth-east Himalayan mountain plateau to 
south-west oceanic region (Fig. 1). Extreme northern part of 
the concerned region is surrounded by east-west running Great-
Himalayan rangeand huge elevated TP, a large, highest (5000 m) 
arid steppe elevated region in central Asia. Eastern part of the 
plateau is much more affluent with heat flux than the western 

part because of the peculiar topographic formation and closer 
proximity of the BoB. 

Fig. 1: The Migration of 300 mb AC center ( ) Over North-East 
Indian Subcontinent, Round the Year, is Shown by Double Arrow 
Straight Line

Thelargelandmasses are India and Bangladesh in the west after 
whichstarts the huge sea BoB.Southern part of the BoB is open 
to the InO but the rest three sides are bounded by the peninsular 
landstrip which is followed by the Gulf of Thailand (GuT) in 
the east. The Eastern Ghats mountain range (orographic barrier 
along the east coast of India) over south India forms the upwelling 
western boundary of the BoB. Tropical hot humid lands Myanmar, 
Thailand and Sumatra create the eastern boundary of the BoB.

B. Time Series of Anticycloneand ‘Dipole Like’ 
Character 
This investigation was limited over the range 0-45°N,60-130°E  
to locate the 300 mb AC time series over north east Indian 
subcontinent forthe period 1958-1998. We have observed a series 
of anticyclone distributed mainly in two distinct latitude belts, 
300 mb aloft the Indian subcontinent every year. One of the belts 
runs just below the TP, the other was far away fromthe TP around 
lower latitude. However, the belts shift towards higher latitude 
continuously with increase of longitude. A series of strong cyclonic 
vorticeswere also found to spread from central TP towards the 
higher latitude. 

 
Fig. 2: Stipulated Nine Subdivisions in North-East India for the 
Analysis of Rainfall During 1958-1998 (Ref. IMD)
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In general we have identified three, sometimes even more, 
prominent anticyclonic centres over the stipulated region. A 
particular time series was next selected which have optimum 
locations with respect to the centre (32°N,90°E) of TP to analysis 
the seasonal movement of 300 mb AC around TP and its effect 
on the pattern of seasonal rainfall over NEI. Seasonal average 
locations of the AC centres are given in Table 1. Interannual 
variation of the latitude/longitude of AC centres were found 
hovering overhead in the range 2-35°N and 67-124°E. We find 
two extreme positions of the vortices; 10.34°N (min), 102.27°E 
(max)in March and and29.08°N (max), 86.48°E (min)in August. 
The extreme locations in March and in August were also confirmed 
from the analysis of four decadal time series 1958-`67, 1968-`77, 
1978-`87, and 1988-`97. Thus a ‘dipole like’ relation appears to 
exist between latitude and longitude of this particular 300 mb 
AC centre whose polarities are inverted in March and August. 
The trend line (Fig. 3) of the seasonal locations of the AC centres 
throughout the year is linear with strong R2(+0.9096). The mean 
annual cycle of the concerned AC centres therefore follows a 
linear oscillatory track. In particular the AC forms a cluster near 
10°N,102°E. It spreads out over the gulf of Thailand during late 
winter and earlysummer (Jan-Feb-Mar-Apr) after which the 
centre migrates at 49.4° north of west. The migration continues 
until it reaches on the western part of TP near Lhasa in August 
and finally it starts to move down the latitude towards GuT to 
complete the seasonal cycle in December.Therefore among the 
huge anticyclonic flows over the concerned regiona particular 
series 300 mb aloft, oscillates between the central TP (August) and 
southern flank of Cambodia (March) close to the gulf of Thailand. 
The histogram (Fig. 4) shows latitude of the time series forms 
three clusters around; 12.2°N (38%),  22.5°N (44%) and   32.5°N 
(18%). However, the longitudinal distribution mainly forms four 
clusters having almost uniform contribution (20-30%).

Table 1: Seasonal Positions of the Latitude and Longitude (Deg.) 
of 300 mb AC Time Series During 1958-1998
Month Latitude Longitude
Jan 11.067 100.317
Feb 10.921 99.475
Mar 10.341 102.274
Apr 11.731 98.091
May 15.646 97.950
Jun 22.680 89.583
Jul 28.129 88.323
Aug 29.082 86.478
Sep 23.937 89.450
Oct 18.880 98.243
Nov 15.488 98.580
Dec 12.824 100.709

Migration of AC in 300 mb level and above was reported earlier 
by Raghavan (1973).Agee (1991) in his analysis of 300 mb AC 
(1950-1985),  has establishedthat warming and cooling of the 
atmosphere and the easterly jet are accompanied respectively 
by the increase and decrease numberof  anticyclone in the 
northern hemisphere.Zhu and Zhang (2009) in their studies of 
the atmospheric teleconnection pattern over TP, reported that inter 
annual warming of eastern TP is responsible for generation of the 
upper level anticyclone and its seasonal migration from southern 

to north-eastern part of TP.A seasonal oscillation of 300 mb AC 
is therefore expected.  Bordoni and Schneider (2008) reported 
that during the Asian monsoon, westerly winds prevail near the 
surface in the summer subtropics. Strong easterlies prevail at upper 
levels throughout the tropics by gradient-wind balance, the near-
surface temperature and moist static energy gradients are reversed. 
The transition between the equinox and monsoon regimes in the 
simulation occurs rapidly compared with variations in radiative 
heating. This is manifest in the rapid intensification and relocation 
of the ITCZ into the summer subtropics and the rapid changes 
in subtropical near-surface winds. Overall, the transition in the 
simulation resembles the onset of the Asian monsoon. 
Seasonal average of the latitude and longitude ofthe 300 mb 
AC time seriesis given in fig. 5. We see statistically significant 
complementary nature in the two polynomial trend lines of latitude 
(R2= 0.976) and longitude (R2=0.923). Varying amplitude in the 
‘dipole like’ character between latitude and longitude is clearly 
discerniblewith two extremein March and in August.

Fig. 3: Seasonal Position of 300 mb AC Center and Its Migration 
(Dotted Trend Line) Over the Period 1958-`98 

Fig. 4: Histograms of the Latitude and Longitude of the 300 mb 
AC Centers Over NE Indian Subcontinent During 1958-`98 

C. Influence of AC Time Series on the Rainfall Over NEI 
The Indian summer monsoon (June-July-August-September) is 
one of the most well-known complex periodic natural phenomena 
in the Northern Hemisphere. The seasonal average rainfall over 
nine subdivisions in the NEI (Fig. 2) was also calculated (Table 
2) and was analysed with respect to the concerned AC time series 
(Fig. 6). We note that;
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The polynomial fittingsof latitude/longitude of AC centre withrainfallover thenine subdivisions follow identical profile• 
The latitudeof AC centre is very sensitive to the rainfall than the longitude• 
The rainfall is maximum when the latitude assumes high values in four consecutive months; June 22.68°N, July (28.13°N), • 
August (29.08°N), and September (23.94°N). A transition point in the polynomial fitting close to 20°N,94°E was found in the 
polynomial variations.

Table 2: Seasonal Average Rainfall (mm) Over Nine Subdivisions in the North-East Indiaduring 1958-1998
Month Latitude ORISS CHHAT JHKND EUPRA BIHAR GNWB SHWB ASMEG NMAMT
Jan 11.17 11.41 12.75 15.96 15.96 14.04 11.82 11.43 14.18 9.84
Feb 10.92 21.49 12.24 20.51 12.4 13.49 23.36 12.68 34.08 31.24
Mar 10.52 23.50 13.49 18.79 7.94 11.05 34.44 25.52 76.98 69.44
Apr 11.91 35.01 16.2 22.73 7.17 17.81 48.35 77.95 181.45 129.4
May 15.65 63.18 18.96 51.73 17.2 54.34 100.41 207.18 290.01 211.86
Jun 22.68 196.48 193.9 193 105.21 155.53 229.62 437.92 417.28 336.19
Jul 28.13 325.49 351.84 311.9 281.97 326.55 320.68 620.04 431 357.88
Aug 29.08 345.26 345.6 309.49 277.34 281.31 318.45 465.79 332.05 298.48
Sep 23.94 222.03 199.46 235.35 194.85 217.24 274.38 407.52 277.57 230.95
Oct 18.88 108.80 55.69 82.88 47.03 73.05 119.72 132.75 145.56 141.59
Nov 15.56 30.70 11.62 11.69 4.65 8.49 22.88 9.9 33.57 38.54
Dec 12.82 5.61 6.82 9.33 8.23 7.03 9.92 6.67 11.08 12.88

It is found that during summer in south-east Asia, the warmest 
areais confined within the continental belt 25-30°N. On the contrary 
Wu and Zhang (1997) in their study of thermal structure over TP 
has proved the existence of a east-west temperature gradient over 
TP at 200 mb aloftalong the. Warm column over the TP in summer 
acts as a huge chimney that sucks the lower tropospheric air from 
the surroundings (Wu et al., 1996) thereforethe lower-tropospheric 
inflow along the eastern boundary of TP is stronger than that 
from western boundary. Consequently the anticyclone shifts from 
lower latitude over BoB towards the higher latitude in summer. It 
is well now established that the concerned region (60-130°E) is 
characterized by a large seasonal excursion of maximum cloud 
zone (Sadler, 1975) from its mean winter location, slightly south of 
the equator to the mean summer location near 20°N (Hubert et al., 
1969). This monsoonal response can be attributed to the presence 
of a radiative source over the Indian subcontinent (Sikka, 1980).
Han and Manabe (1975) found the existence of a realistic rain belt 
in east Asia in mountain experiment. Besides Hsu and Liu (2003) 
proposed diabatic heating over TP forces anomalous circulation 
propagating like Rossby wave which affects the rainfall. Boos& 
Kuang (2010) have established that the temperature in upper 
troposphere between 250 mb and 400 mb during June-August is 
cooler over northern India associated with adiabatic cooling due to 
lifting above a thick worm layer. The plateau then enhances upper 
level temperatures and rainfall locally along the southern and 
eastern edges of the TP and a minor effect on the low level wind 
and thermodynamic structure of the south Asian monsoon.
Therefore during maximum rainfall (summer monsoon), the 300 
mb ACcirculates at higher latitude near TP. The anticyclonic flows 
move much below TP during rest of the months and the rainfall 
is decreased. Since we get maximum rainfall around August over 
NEI, we must expect minimum rainfall around March since ‘dipole 
like’ relation is now inverted (Fig. 5). The seasonal variation of 
rainfall (Table 2) proves our expectation is true.

D. Statistical Analysis of the Time Series
The tropical wind pattern is deeply influenced by Southern 
Oscillation (SO) which is one of the largest modes of interannual 
climate variability. Since the strength and phase of SO is measured 
by the pressure difference between Darwin (12°S,130°E) and 
Tahiti (18°S,150°E), in the present analysis the teleconnection 
effect of SO at 1000 mb on the global position of 300 mb AC time 
series over north-east Indian subcontinent is also investigated. The 
lead-lag correlation coefficients of latitude and longitude with SO 
pressure differences over Darwin and Tahiti are given in Table 3. It 
is observed that the generation of the concerned 300 mbAC lag by 
one month from the Darwin SO pressure difference; however,direct 
correlation of the anticyclonic vorticeswith Tahiti SO pressure 
difference gives best result, the respective best correlations were 
75.6% and 74.9% (t-statistics; values are significant at 1% level 
with N = 492). 
Histograms of the latitude (Bin= 4.7, Class= 6) and longitude (Bin= 
11, Class= 5) of time series are shown in Fig.4. The distribution 
of the longitude is almost uniform except at the low longitude. 
The histogram of latitude shows four classes at 22.7° N, 26.8° N, 
30.9°  N and 35.1° N appear between June and September, (Table 
1, Fig. 3). This distribution in the rainy season near the southern 
and eastern edges of the TP isconsistent with the simulation study 
of Boos & Kuang (2010).
Average sea surface temperature (SST) above the InO in West1 
region was that ofEast1 region was (http://www.cgd.ucar.edu/cas/
catalog/climind) during the period 1958-1998. This general SST 
gradientabove InO (negative IOD) is associated with a normal 
westerly winds blowing towards Sumatraround the year in spite 
of the number of easterlies during the positiveIOD (Kripalani et 
al., 2004).The OLR patterns of 1986-1994 suggest (Sikka,1980 
and Gadgil,2003) that the convection above the western side of 
equatorial zone of InO is favourable for the monsoon but above 
the eastern part is unfavourable. Thecorrelation between SST 
in the two regions (East I and West I) ofInO on the concerned 
anticyclonic time series is investigated Table 4. A reverse nature 
in thecoefficients may be noted.The correlations of latitude are 
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significantly highand negativewhereas those of the longitude are 
low and positive. The analysis confirms a deep teleconnection 
among the SO, SST and the concerned 300 mb AC over the Indian 
subcontinent.Deep interaction of IOD over the global climate 
was estimated by correlation/regression analysis by Naji and 
Yamagata (2003 and ref. there).  The Walker cell above equator 
and Hadley cell over BoB are responsible for the reverse nature 
in the correlation (Table3 and Table 4).

Table 3 Lead-Lag (in Month) Correlation of Latitude/ Longitude 
of 300 mb AC Time Series with SO Pressure Difference During 
1958-1998
Variable Corr. Coff. SO Darwin SO Tahiti

Lead(+2) 0.177 0.360
Lead(+1) 0.531 0.644

Latitude Direct 0.725 0.749
Lag (-1) 0.756 0.669

 Lag (-2) 0.555 0.414
Lead(+2) -0.143 -0.228
Lead(+1) -0.272 -0.285

Longitude Direct -0.335 -0.346
Lag (-1) -0.332 -0.258

 Lag (-2) -0.216 -0.114

Table 4: Lead-Lag (in Month) Correlation of Latitude/ Longitude 
of 300 mb AC Time Series with that of SST In O During 1958-
1998
Variable Corr. Coff. SST (East1) SST (West1)

Lead(+2) -0.572 -0.359
Lead(+1) -0.663 -0.587

Latitude Direct -0.566 -0.709
Lag (-1) -0.283 -0.595

 Lag (-2) 0.126 -0.208
Lead(+2) 0.273 0.147
Lead(+1) 0.329 0.252

Longitude Direct 0.279 0.317
Lag (-1) 0.142 0.27

 Lag (-2) -0.066 0.074

The result of lead-lag correlation analysis of latitude/ longitude time 
series with those of rainfall over all the nine subdivisions is given 
in Table 5. We see high positive correlations between latitude and 
rainfallin contrast withvery low and negative correlations between 
longitude and rainfall. Direct correlation between the latitude and 
rainfall gives the best result (more than 81%, significant at 1% level 
with N = 492) except ASMEG, SHWBandNMAMT subdivisions. 
The mode of variations of lead/lag correlation coefficients between 
the rainfall over nine subdivisions in NEI and latitude of 300 mb 
AC time series are given in fig. 7. All most uniform influence is 
observed except the three subdivisions in the Great Himalayan 
range. These subdivisions at higher latitude show best correlation 
with one month lagging latitude. 

Table 5: Lead-Lag (in Month) Correlation of Latitude/ Longitude of 300 mb AC Time Series with that of Sub-Divisional Rainfall 
During 1958-1998
Variable Corr Coff ORISS CHHAT JHKND EUPRA BIHAR GNWB SHWB ASMEG NMAMT
 Lead (+1) 0.662 0.638 0.652 0.681 0.640 0.642 0.561 0.388 0.446
Latitude Direct 0.855 0.849 0.828 0.815 0.810 0.824 0.803 0.707 0.744

Lag (-1) 0.717 0.717 0.703 0.645 0.694 0.716 0.815 0.851 0.819
 Lead (+1) -0.325 -0.318 -0.340 -0.328 -0.337 -0.323 -0.286 -0.217 -0.234
Longitude Direct -0.386 -0.402 -0.421 -0.380 -0.406 -0.420 -0.393 -0.366 -0.373
 Lag (-1) -0.322 -0.340 -0.336 -0.288 -0.332 -0.349 -0.357 -0.374 -0.350

Fig. 5: Seasonal Average of the Latitude and Longitude of 300 mb AC Centre During 1958-1998
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Fig. 6: Seasonal Variation of Rainfall (mm) Over Ninesubdivisions in the NEI and Latitude/Longitude of 300 mb AC During 1958-
1998

Fig. 7: Lead/Lag Correlation Coefficients Between the Latitude of 300 mb AC and Rainfall Over Nine Subdivisionsin theNEI During 
1958-1998. Subdivisions are Arranged with Increasing Latitude

V. Conclusion
We analysed the long term mean cycle of the 300 mb AC over 
the north east Indian subcontinent and its influence on the 
summer monsoon over north east India.The aim of the analysis 
has been accomplished from the available datasets and pertinent 
climatological studies. Quasi-stationary 300 mb AC centre migrates 
almost diagonally along north-west up the latitude towards TP, 
and when it reaches near , just before June, the summer monsoon 
starts. Next it hovers at higher latitude near TP for the entire 
summer monsoon, Jun-Jul-Aug-Sep, after which the AC centre 
moves down the latitude away from TP and the precipitation starts 
decreasing. Seasonally this AC centre oscillates almost linearly 
between the western flank of Cambodia   and southern part of TP. 
A complementary character between the seasonal valuesof latitude 
and longitude in the 1958-1998 time series was discerned which 
was confirmed from the analysis of four decadal time series 1958-
`67, 1968-`77, 1978-`87, and 1988-`97. Suchcharacter is described 
as a ‘dipole like’ relation between the latitude and longitude of 300 
mb AC which gets extreme amplitude in March and in August. 
This semi-permanent system and its migration over the north-
east Indian subcontinent is found to be influenced directly with 
two important global phenomenon SO and IODover the Indian 
Ocean. High correlations between the latitude of 300 mb AC 
and the SO over Darwin/Tahiti station compared to those with 
the longitude of the concerned AC indicate only the existence of 

strong latitudinal influence of tropical/ subtropical anticyclonic 
flows on the weather and rainfall over NEI. Effect of IOD on the 
AC time series was exactly opposite.
Statistically, significant high and direct positive correlations 
were observed between the latitude of 300 mb AC and the 
rainfall time series for all the nine subdivisions where as low 
and negative correlations with longitude were found. This proves 
a comprehensive influence of the latitude of 300 mb AC and its 
proximity near TP existon the summer monsoon in NEI.
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