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lkj & ekulwu ds vkxeu ds i'pkr~ nf{k.kh if’peh ekulwu dk vkxs c<+uk izk;% ,d lIrkg vFkok 
blls vf/kd le; ds fy, :d tkrk gS tks fdlkuksa vkSj vU; leqnk;ksa ds fy, fpark dk dkj.k cu tkrk gS 
D;ksafd buds dk;Zdyki ekSle ij fuHkZj gksrs gSaA Hkkjr esa nf{k.kh if’peh ekulwu ekulwu ds vkxs c<+us esa 
izkarjky ds ÅtkZ foKku ds igyw ij fd, tk jgs v/;;u dk mn~ns’; bldh xfrdh; dkj.kksa dk irk yxkuk 
gSA o"kZ 1982-2006 ds nkSjku nl fnuksa ls vf/kd dh vof/k ds izkarjky ds ukS ekeyksa dks pquk x;k gSA izR;sd 
izkarjky ds ekeys esa izkarjky dh vof/k ds nkSjku fofHkUu ÅtkZ dh enksa] fofHkUu lanHkksaZ esa muds mRiknu      
vkSj foykseu dk vkdyu rFkk 65° iw-  ls 90° iw-] 5° m- ls 30° m ds e/; lhfer {ks= esa izkarjky-iwoZ 
ipfnolkof/k dk Hkh vkdyu fd;k x;k gSA ;s vkdyu vyx - vyx izkarjky vof/k vkSj ijorhZ izkarjky- 
iwoZ ipfnolkof/k ds nkSjku ,u-lh-bZ-ih- 2-5° × 2-5° iqu% fo’ysf"kr nSfud la;qDr vk¡dM+ksa ij vk/kkfjr gSaA  

 
bl v/;;u ls ;g irk pyk gS fd % 
 
¼i½  vf/kdka’k ekeyksa esa izkarjky&iwoZ ipfnolkof/k  dh rqyuk esa izkarjky vof/k ds nkSjku {ks=h; :i 

ls miyC/k laHkkO; ÅtkZ [G(Az)]  ds mRiknu esa deh vkbZ gSA  
 
¼ii½  vf/kdka’k ekeyksa esa izsf{kr  izkarjky vof/k ds nkSjku {ks=h; :i ls laHkkO; ÅtkZ ls {ks=h; xfrdh;  

Åtk  [C(Az, Kz)] ds :ikarj esa deh vkbZ gSA 
 
¼iii½  vf/kdka’k ekeyksa esa izkarjky&iwoZ ipfnolkof/k dh rqyuk esa izkarjky vof/k ds nkSjku {ks=h; xfrd 

ÅtkZ (Kz) vkSj Hkaoj xfrd ÅtkZ dk (KE) esa deh vkbZ gSA 
 

 
ABSTRACT. Advance of southwest monsoon, after its onset, often gets stalled for a week or more causing 

concern to the farmers and other community whose activities are weather dependent. The present study on the energetics 
aspect of hiatus in the advance of southwest monsoon over India aims at understanding the dynamical reasons for this. 
Nine cases of hiatus of duration more than 10 days during 1982-2006 have been selected. For each hiatus case, different 
energy terms, their generation and conversion among different terms have been computed during the hiatus period and 
also during the pre-hiatus pentad over a limited region between 65° E to 90° E, 5° N to 30° N. These computations are 
based on NCEP 2.5° × 2.5°  re-analysed daily composite data during different hiatus period and during corresponding pre-
hiatus pentad. 

  
From this study it is found that : 

 
(i) In most of the cases there is a reduction in the generation of zonal available potential energy [G(AZ)] during hiatus 

period compared to pre-hiatus pentad. 
 
(ii) Drop in the conversion from zonal available potential energy to zonal kinetic energy [C(AZ, KZ)] during hiatus 

period has been observed in most of the cases. 
 
(iii) In most of the cases there is a reduction in zonal kinetic energy (KZ) and in eddy kinetic energy (KE) during hiatus 

period compared to pre-hiatus pentad. 
 
Key words ‒ Hiatus, Energetics. 
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1.  Introduction 
 

Southwest monsoon progresses over India, generally, 
in a direction from south to north in the peninsular and 
central India and from east to west over northern parts of 
the country.  The normal onset date of southwest monsoon 
over Kerala is 1st June and the date of covering the entire 
country is 15th July.  But there are wide variations to this 
travel time of monsoon in different years. Whereas the 
onset of Indian summer monsoon over Kerala is of 
importance, the advance of monsoon over other parts of 
the country is also equally important.  The advance of 
monsoon is not a continuous process rather it is pulsatory 
in nature.  There are several years when a hiatus occurs 
and the northward or westward propagation of monsoon is 
arrested.  Most of the years there are only short lulls of        
7-10 days, but there are years when this stalling of the 
hiatus of monsoon continues for over two weeks period. 
Such hiatus causes concerns to the farmers and other 
weather dependent activities. 
  
 

Kesavamurty & Awade (1970) found that 
maintenance of mean monsoon trough against frictional 
dissipation is mainly due to work done by horizontal 
pressure gradient. Their study also indicates a loss in 
standing eddy kinetic energy by rising of relatively colder 
air and sinking motion of relatively warmer air. 
  
 

Rao & Rajamani (1972) studied the heat source & 
sinks and generation of available potential energy of the 
atmosphere over the Indian region during southwest 
monsoon season. Their computation showed a net 
generation of APE over the region of study. 
 
 

Krishnamurty & Ramanathan (1982) have shown 
that a sharp rise in the rotational kinetic energy is an 
interesting aspect of onset of Indian Summer Monsoon 
(ISM). Awade and Bawiskar (1982) have shown that bad 
monsoon activity is associated with large divergence of 
heat at sub-tropics and large convergence of heat at extra 
tropics. According to Pasch (1983) the onset of planetary 
scale monsoon is preceded by an organization of cumulus 
convection on the planetary scale.  Awade et al., (1985) 
have shown that in good monsoon years there is large 
divergence of momentum in sub-tropics, while there is 
large convergence of momentum in mid latitude. They 
argued that this situation leads to a stronger westerly in 
mid-latitude and stronger easterly at tropics.  
Krishnamurty (1985) has shown that divergent kinetic 
energy, must be transferred to rotational kinetic energy, 
available potential energy must be transferred to divergent 
kinetic energy via rising motion over warm region/ 

sinking motion over cold region.  He has also shown that 
available potential energy is maintained via heating of 
warmer air & cooling of colder air. Rajamani (1985a) 
computed the diabatic heating and generation of  APE 
over south Asia for typical monsoon month July 1963. 
The study has inferred positive generation of both zonal 
and standing eddy APE. Rajamani (1985b) made a study 
on available potential energy (APE) and its transformation 
into kinetic energy. This study shows that differential 
heating between Asian landmass and Indian ocean causes 
the generation of zonal APE (Az), a part of which is 
converted into zonal kinetic energy (Kz). The study also 
indicates that diabatic heating generates standing eddy 
APE (AE), which is again converted into standing eddy 
kinetic energy.  Ramasastry et al., (1986) brought out 
some features of the process of hiatus. Krishnamurti & 
Surgi (1987) have shown that around the period of the 
onset of monsoon rains over India, there is a sharp rise in 
the conversion of zonal available potential energy (Az) to 
zonal Kinetic energy (Kz). 
  
 

Yanai et al., (1992) have shown that reversal of 
north-south temperature gradient in the layer between 700 
and 200 hPa triggers the onset of South Asian monsoon. 
George and Mishra (1993) had examined the temporal 
variations of the zonal and eddy kinetic and available 
potential energy in association with the formation, growth 
and maintenance of vortex during southwest monsoon.  
Their study indicated that barotropic eddy energy transfer 
dominates over baroclinic eddy energy transfer.  They 
have also showed that C (Kz, KE) > C (AE, KE).  Biswas        
et al., (1998) have studied the role of the mechanical 
barrier of the Himalayan massif – Tibetan plateau and the 
mid tropospheric sub-tropical ridge in the hiatus in the 
advance of southwest monsoon. 
  
 

Krishnamurti et al., (1998) studied the energetics of 
south Asian monsoon.  Using FSU Global spectral model 
at T 170 resolution, they examined the maintenance of the 
monsoon. This study indicates that differential heating 
leads to the growth of APE, which is next passed on to the 
divergent motions and then finally divergent K.E. is 
converted to rotational K.E, which of course critically 
depends on the orientation of the isopleths of ψ  and χ . 
Results of the study by Wu and Zhang (1998) are in 
conformity with that of Yanai et al., (1992). These studies 
indicate that during the onset of South Asian monsoon 
there is a sudden increase in the zonal available potential 
energy. 
 
 

Raju et al., (2005) studied the onset characteristics of 
the southwest monsoon over India.  Their study reveals 
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that the low level kinetic energy, vertically integrated 
generation of kinetic energy and net tropospheric moisture 
can be used as potential predictors to predict the onset of 
southwest monsoon. Rao and Mohanty (2007) have shown 
that the onset of the Indian southwest monsoon over the 
Bay of Bengal is discernible by a gradual increase in the 
adiabatic generation of kinetic energy, while over the 
Arabian Sea it is first noticeable by a steep and abrupt 
increase of generation. 
  
 

From the foregoing discussion it appears that hardly 
there is any study on the energetic aspects of hiatus, 
although there are ample studies on energetics during 
onset and energetics on monsoon disturbances. 
  
 

The present study aims at analyzing the energetic 
aspects of hiatus of southwest monsoon. 
 
 
2.  Data  
 

The different cases of hiatus period in the advance of 
SW monsoon have been obtained from the isochrones of 
monsoon advance prepared by the India Meteorological 
Department. For the present study we have used data for 
u, v, ω, T, rh obtained from NCEP/NCAR. We have used 
daily composite data of the above fields for the hiatus 
period and for pre-hiatus pentad of individual cases over 
the limited region between 5° N and 30° N, 65° E and        
90° E.  

 
 

3.  Methodology  
 

First, from the temperature data, at each grid point, 

heating rate 
pC

Q  has been computed using first law of 

thermodynamics ω
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Departure from area average    
SSS −=′′                                                               (3) 

 
 
 
Departure from zonal average     

[ ]SSS −=′                                                               (4) 
 
 
 
Departure of zonal average from area average 

[ ] SSS −=*                                                             (5)  
 
 
Then using Eqns. (1-5), zonal averages, area 

averages, departure from zonal and area average and 
finally zonal eddy components of the above fields, 
including heating rate, have been computed. Using these 
averages and zonal eddies, following Krishnamurty & 
Bounoua (2000), zonal available potential energy (Az), 
zonal kinetic energy (Kz), eddy available potential energy 
(AE), eddy kinetic energy (KE), generation of zonal 
available potential energy [G(Az)], generation of eddy 
available potential energy [G(AE)], conversion of Az to 
AE[C(Az, AE)], conversion of Az to Kz [C(Az, Kz)],  
conversion of AE to KE [C(AE, KE)] and conversion of          
Kz to KE [C(Kz, KE)] have been computed as below: 
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where, σ is the static stability parameter of the 

atmosphere. 
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Fig. 1. Frequency distribution for the number of cases when parameters are less during Hiatus/Pre-Hiatus pentad 
 
 
 
 

TABLE 1 
 

Cases under study 
 

Case No Hiatus period Number of Hiatus days 

1 17th June - 12th July 1982 26 

2 30th June - 24th July 1986 25 

3 11th June - 11th July 1991 31 

4 22nd June - 10th July 1995 19 

5 10th June - 22nd June 2000 13 

6 5th July - 18th July 2000 14 

7 20th July - 14th August 26 

8 19th June - 03rd July 2004 15 

9 7th - 22nd June 2006 16 
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TABLE 2(a) 
 

Comparison of G (AZ) between the pre-hiatus pentad and hiatus period 
 

Pre-hiatus pentad Hiatus period Pre-Hiatus pentad G(Az) 
J/kg.cm2.sec 

Hiatus period G(Az) 
J/kg.cm2.sec 

12 – 16 June 1982 17 June – 12 July 1982 3.680E-07 6.360E-08 

25 – 29 June 1986 30 June – 24 July 1986 4.560E-07 8.530E-08 

06 – 10 June 1991 11 June – 11 July 1991 1.530E-07 8.690E-08 

17 – 21 June 1995 22 June – 10 July 1995 9.710E-08 4.890E-08 

05 – 09 June 2000 10 – 22  June 2000 -4.730E-09 9.040E-08 

15 – 19 July 2002 20 July – 14 Aug 2002 6.870E-09 6.840E-08 

30 June – 04 July 2002 05 – 18 July 2002 2.190E-07 1.990E-07 

14 – 18 June 2004 19 June – 03 July 2004 9.670E-08 6.240E-08 

02 – 06 June 2006 07 – 22 June 2006 1.030E-07 7.450E-08 
 
 
 

TABLE 2(b) 
 

Comparison of  G (AE) between the pre-hiatus pentad and hiatus period 
 

Pre-hiatus pentad Hiatus period Pre-Hiatus pentad G(AE) 
J/kg.cm2.sec 

Hiatus period G(AE) 
J/kg.cm2.sec 

12 – 16 June 1982 17 June – 12 July 1982 1.450E-07 -2.850E-08 

25 – 29 June 1986 30 June – 24 July 1986 1.740E-07 1.440E-08 

06 – 10 June1991 11 June – 11July 1991 3.490E-08 -1.380E-09 

17 – 21 June 1995 22 June – 10 July 1995 1.020E-08 -2.720E-08 

05 – 09 June 2000 10 – 22 June 2000 -5.740E-08 -5.740E-10 

15 – 19 July 2002 20 July – 14 Aug 2002 3.380E-10 1.710E-08 

30 June – 04 July 2002 05 – 18 July 2002 9.850E-08 9.020E-08 

14 – 18 June 2004 19 June – 03 July 2004 -1.180E-08 1.290E-09 

02 – 06 June2006 07 – 22 June 2006 3.670E-08 -2.790E-09 
 
 

TABLE 2(c) 
 

Comparison of C(AZ,KZ) between the pre-hiatus pentad and hiatus period 
 

Pre-hiatus pentad Hiatus period Pre-Hiatus pentad C(AZ,KZ) 
J/kg.cm2.sec 

Hiatus period C(AZ,KZ) 
J/kg.cm2.sec 

12 – 16 June 1982 17 June – 12 July 1982 7.280E-06 7.560E-09 

25 – 29 June 1986 30 June – 24 July 1986 9.570E-06 8.740E-07 

06 – 10 June 1991 11 June – 11 July 1991 4.440E-06 1.700E-06 

17 – 21 June 1995 22 June – 10 July 1995 7.490E-07 -6.040E-07 

05 – 09 June 2000 10 – 22 June 2000 -2.520E-07 1.830E-06 

15 – 19 July 2002 20 July – 14 Aug 2002 -3.400E-06 3.140E-07 

30 June – 04 July 2002 05 – 18 July 2002 3.620E-06 1.950E-06 

14 – 18 June 2004 19 June – 03 July 2004 1.570E-06 -5.430E-07 

02 – 06 June 2006 07 – 22 June 2006 1.750E-06 8.290E-07 
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TABLE 2(d) 
 

Comparison of C(AZ,AE) between the pre-hiatus pentad and hiatus period 
 

Pre-hiatus pentad Hiatus period Pre-Hiatus pentad C(AZ,AE) 
J/kg.cm2.sec 

Hiatus period C(AZ,AE) 
J/kg.cm2.sec 

12 – 16 June1982 17 June – 12 July 1982 4.060E-08 4.270E-08 

25 – 29 June 1986 30 June – 24 July 1986 6.770E-08 1.910E-08 

06 – 10 June1991 11 June – 11 July 1991 4.060E-08 4.180E-08 

17 – 21 June 1995 22 June – 10 July 1995 1.370E-07 1.280E-08 

05 – 09 June 2000 10 – 22 June 2000 1.960E-08 5.440E-08 

15 – 19 July 2002 20 July – 14 Aug 2002 1.280E-07 9.770E-08 

30 June - 04 July 2002 05 – 18 July 2002 4.490E-08 2.190E-08 

14 – 18 June 2004 19 June – 03 July 2004 1.170E-07 7.040E-08 

02 – 06 June 2006 07 – 22 June 2006 8.030E-08 4.160E-08 
 
 
 

TABLE 2(e) 
 

Comparison of C(AE,KE) between the pre-hiatus pentad and hiatus period 
 

Pre-hiatus pentad Hiatus period Pre-Hiatus pentad C(AE,KE) 
J/kg.cm2.sec 

Hiatus period C(AE,KE) 
J/kg.cm2.sec 

12 – 16 June 1982 17 June – 12 July 1982 4.320E-06 -2.070E-06 

25 – 29June 1986 30 June – 24 July 1986 5.600E-06 -7.180E-07 

06 – 10 June 1991 11 June – 11 July 1991 5.310E-07 -1.190E-06 

17 – 21 June 1995 22 June – 10 July 1995 -4.050E-06 -1.710E-06 

05 – 09 June 2000 10 – 22 June 2000 -2.450E-06 -1.540E-06 

15 – 19 July 2002 20 July – 14 Aug 2002 -4.820E-06 -2.150E-06 

30 June – 04 July 2002 05 – 18 July 2002 2.390E-06 1.380E-06 

14 – 18 June 2004 19 June – 03 July 2004 -3.290E-06 -2.820E-06 

02 – 06 June 2006 07 – 22 June 2006 -1.210E-06 -1.500E-06 
 
 
 

TABLE 2(f) 
 

Comparison of AZ between the pre-hiatus pentad and hiatus period 
 

Pre-hiatus pentad Hiatus period Pre-Hiatus pentad  
AZ J/kg.cm2 

Hiatus period  
AZ J/kg.cm2 

12 – 16 June 1982 17 June – 12 July 1982 1.310E+00 1.340E+00 

25 – 29 June 1986 30 June – 24 July 1986 1.330E+00 1.320E+00 

06 – 10 June1991 11 June – 11 July 1991 1.360E+00 1.330E+00 

17 – 21 June 1995 22 June – 10 July 1995 1.340E+00 1.330E+00 

05 – 09 June 2000 10 – 22 June 2000 1.320E+00 1.330E+00 

15 – 19 July 2002 20 July – 14 Aug 2002 1.330E+00 1.34E+00 

30 June – 04 July 2002 05 – 18 July 2002 1.330E+00 1.320E+00 

14 – 18 June 2004 19 June – 03 July 2004 1.330E+00 1.330E+00 

02 – 06 June 2006 07 – 22 June 2006 1.320E+00 1.320E+00 
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TABLE 2(g) 
 

Comparison of C(KZ,KE) between the pre-hiatus pentad and hiatus period 
 

Pre-hiatus pentad Hiatus period Pre-Hiatus pentad C(KZ,KE) 
J/kg.cm2.sec 

Hiatus period C(KZ,KE) 
J/kg.cm2.sec 

12 – 16 June 1982 17 June – 12 July 1982 -1.370E-07 9.810E-09 

25 – 29 June 1986 30 June – 24 July 1986 1.230E-07 1.730E-07 

06 – 10 June 1991 11 June – 11 July 1991 -2.300E-07 -1.770E-08 

17 – 21 June 1995 22 June – 10 July 1995 -3.410E-08 -2.120E-07 

05 – 09 June 2000 10 – 22 June 2000 2.450E-08 -2.900E-07 

15 – 19 July 2002 20 July – 14 Aug 2002 -2.830E-07 4.050E-08 

30 June – 04 July 2002 05 – 18 July 2002 -1.740E-08 6.470E-08 

14 – 18 June 2004 19 June – 03 July 2004 -4.640E-07 -1.990E-07 

02 – 06 June 2006 07 – 22 June 2006 -4.980E-07 6.230E-09 
 
 
 

TABLE 2(h) 
 

Comparison of KE between the pre-hiatus pentad and hiatus period 
 

Pre-hiatus pentad Hiatus period Pre-Hiatus pentad KE 
J/kg.cm2 

Hiatus period KE 
J/kg.cm2 

12 – 16 June 1982 17 June – 12 July 1982 5.610E-02 1.920E-02 

25 – 29 June 1986 30 June – 24 July 1986 6.900E-02 4.530E-02 

06 – 10 June 1991 11 June – 11 July 1991 6.060E-02 1.950E-02 

17 – 21 June 1995 22 June – 10 July 1995 5.890E-02 1.840E-02 

05 – 09 June 2000 10 – 22 June 2000 7.600E-02 4.980E-02 

15 – 19 July 2002 20 July – 14 Aug 2002 7.350E-02 2.630E-02 

30 June – 04 July 2002 05 – 18 July 2002 4.120E-02 4.680E-02 

14 – 18 June 2004 19 June – 03 July 2004 7.140E-02 4.690E-02 

02 – 06 June 2006 07 – 22 June 2006 1.110E-01 1.830E-02 
 
 

TABLE 2(i) 
 

Comparison of KZ between the pre-hiatus pentad and hiatus period 
 

Pre-hiatus pentad Hiatus period Pre-Hiatus pentad KZ 
J/kg.cm2 

Hiatus period KZ 
J/kg.cm2 

12 – 16 June 1982 17 June – 12 July 1982 4.050E-01 9.420E-01 

25 – 29 June 1986 30 June – 24 July 1986 7.200E-01 1.400E+00 

06 – 10 June 1991 11 June – 11 July 1991 1.510E+00 1.360E+00 

17 – 21 June 1995 22 June – 10 July 1995 1.770E+00 1.020E+00 

05 – 09 June 2000 10 – 22 June 2000 1.630E+00 1.130E+00 

15 – 19 July 2002 20 July – 14 Aug 2002 1.220E+00 9.520E-01 

30 June – 04 July 2002 05 – 18 July 2002 5.900E-01 5.230E-01 

14 – 18 June 2004 19 June – 03 July 2004 1.420E+00 1.020E+00 

02 – 06 June 2006 07 – 22 June 2006 6.860E-01 9.730E-01 
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TABLE 2(j) 
 

Comparison of AE between the pre-hiatus pentad and hiatus period 
 

Pre-hiatus pentad Hiatus period Pre-Hiatus pentad AE 
J/kg.cm2 

Hiatus period AE 
J/kg.cm2 

12 – 16 June 1982 17 June – 12 July 1982 1.230E+00 1.240E+00 

25 – 29 June 1986 30 June – 24 July 1986 1.240E+00 1.220E+00 

06 – 10 June1991 11 June – 11 July 1991 1.250E+00 1.230E+00 

17 – 21 June 1995 22 June – 10 July 1995 1.230E+00 1.240E+00 

05 – 09 June 2000 10 – 22 June 2000 1.230E+00 1.230E+00 

15 – 19 July 2002 20 July – 14 Aug 2002 1.230E+00 1.240E+00 

30 June – 04 July 2002 05 – 18 July 2002 1.240E+00 1.240E+00 

14 – 18 June 2004 19 June – 03 July 2004 1.230E+00 1.230E+00 

02 – 06 June 2006 07 – 22 June 2006 1.230E+00 1.230E+00 
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The above computations have been made for the 

hiatus period and also for corresponding pre-hiatus pentad 
for different hiatus cases being studied. 

 
 

4.  Selection of cases   
 
The cases which are discussed in the present study 

have been given in Table 1. From the table it can be seen 
that only those cases for which the further advance of SW 
monsoon had been stalled by more than twelve days only 
have been considered in the present study. 

5.  Result and discussions  
 
 

Tables 2(a-j) show the comparison of values of 
different energetic parameters during pre-hiatus pentad 
and during hiatus. Total nine cases have been studied. The 
histograms in Fig. 1 shows frequency distribution of 
number of cases in which energetic parameters have been 
reduced (or increased) during hiatus period as compared 
to during pre-hiatus pentad. From this it is apparent that 
out of nine cases, in seven cases there are fall in 
G(Az), )K,C(A zz , in eight cases there are fall in KE, in 
six cases there are fall in G(AE) and in five cases there are 
fall in Kz, C(AE, KE) and C(Az, AE). 
  
 

From the expression of )K,C(A zz it appears that it 
is positive if there is rising motion of relatively warmer air 
and sinking motion of relatively colder air. During the 
advance of southwest monsoon (SWM), northern latitude 
is having warm anomaly and southern latitude is having 
cold anomaly. This sets up a solenoidal circulation with a 
rising limb over warmer north and sinking limb over 
colder south. This causes surface southerly and the 
advance in SWM, this also cause )K,C(A zz positive. 
Now, when north is relatively colder and south is 
relatively warmer, then this solenoidal circulation is either 
reversed or weakened, resulting in arrest of monsoon 
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advance. Hence in the above-mentioned seven cases, due 
to reversal or weakening of )K,C(A zz , monsoon advance 
is stalled. It may be due to weakening or reversal of the 
north-south temperature gradient pattern.  
 
 

The above result is in conformity with the findings 
of Biswas et al., (1998), where it was argued that massif 
Himalaya acts as a barrier to the passage of westerly 
trough, causing northerly cold advection to the west of it, 
which may lead to a weakening of above mentioned north-
south temperature gradient.  

 
 
In these cases, )G(Az have also been observed to be 

reduced during hiatus, which is due to reduction in the net 
heating. Reduction in the net heating appears to be mainly 
due to rising motion of unstable relatively warmer air over 
southern latitude and sinking motion of unstable relatively 
colder air over northern latitude during hiatus. As in the 
zonal kinetic energy budget )K,C(A zz is a source term, 
hence reversal or weakening of )K,C(A zz also results in a 
reduction in zK  also, which further results into 
deceleration in monsoon advance. 

 
 

6. Conclusions 
 
(i) In most of the cases under study, a fall in 

)G(Az during hiatus period has been observed.  
 
(ii) A fall in )K,C(A zz during hiatus period as 
compared to during pre-hiatus pentad has been observed 
in most of the cases.  
 
(iii) There are observed reduction in zK  and EK  during 
hiatus as compared to during pre-hiatus pentad. 
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