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Rainfall distribution over Bangladesh stations during the monsoon months

in the absence of depressions and cyclonic storms
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ABSTRACT. Monsoonal rainfull plays an important role in the annual rainfall distribution over
Bangladesh. It is generally believed that monsoon depressions and cyclonic storms significantly affect the
rainfall distribution over Bangladesh during the monsoon months and their absence causes deficient rainfall
during the individual monsoon months. This aspect has been examined by computing the average rainfall for
32 meteorological observatories of Bangladesh Meteorological Department during the period 1948-91 for
those monsvon months which were free from depressions ard cyclonic storms. It has been found that the
absence cf monsoon depressions and cyclonic storms is not the main factor which causes deficient rainfall
and consequest drought conditions in the individual monsoon months over different stations of the country.
All the stations in the country experienced normal rainfall conditions inspite of the absence of depressions
and cyclonic storms in the monsoon season (June-September).
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of rainfall.

1. Introduction

Itis generally felt that monsoon depressions and
cyclonic storms are the most important synoptic
scale disturbances and play a vital role in the space-
time distribution of rainfall over Bangladesh. In the
present paper an attempt has been made to study
the behaviour of rainfall distribution at individual
stations during the absence of these disturbances in
the individual monsoon months and the monsoon
season as a whole. This paper also includes the
study of rainfall distribution over Bangladesh dur-
ing monsoon months of June to September
separately and monsoon season as a whole.

2. Data

Rainfall data for 32 stations during the period
1948-91 was collected from Climate Division,
Bangladesh Meteorological Department (BMD).
The data of cyclonic storms. depressions, well-
marked lows, onset and withdrawal dates of mon-
soon etc. were collected from the Storm Warning
Centre, BMD using Bangladesh daily weather
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summaries, special weather bulletins, warning
action books and accounts of depressions and
storms in the Bay of Bengal during the period
1948-91. The individual monsoon months, when
no depression and cyclonic storms affected the
Bangladesh land area, were included in this study.
This examination shows that during the 44-year
period (1948-91) there were in all 31 June, 42 July,
36 August and 37 September months when the
Bangladesh land area was completely free from
these disturbances. Table 1 shows the individual
monsoon months which were free from these dis-
turbances during the period 1948-91.

Mear monthly values of rainfall data of 32
observat rries of BMD were calculated during the
period 1 /48-91 for the months of June to September
separately and monsoon season as a whole and
maps were prepared and analysed. Isolines on these
maps are drawn at intervals of 50 to 200 mm and
presented in Figs. 1 (a-d) & Fig. 2. These mean
values of 44-year data of individual monsoon
months and monsoon season are treated as normal
values. Using the following drought classification
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TABLE 1

Monsoon months when the Bangladesh land area did not experience depressions
and cyclonic storms during the period 1948 to 1991

July

August

based on rainfall given by Krishna Rao (1953) and
used by Dhar er al. (1976. 1980, 1984), monthly per-
centage departures of rainfall for the individual
monsoon months and monsoon season for 32
stations of Bangladesh were calculated and presen-
ted in Table 2.

Drought Classification
based on rainfall

Percentage departures
from the normals
+1.% or more
+10% to —10%
—11% to —25%

(iv) Moderate drought —26% io —40%
—41% and less.

() Excess rainfall
(if)y Normal rainfall

(iii) Slight drought

(v) Severe drought

The highest and lowest percentage departures of
rainfall from the normals Tor 32 stations of BMD for
cach of the monsoon months. which were free from

these disturbances, were calculated, analysed and
presented in Table 3.

3. Results and discussion

From the 44-year normal rainfall distribution
maps [Figs. 1 (a-d) & Fig. 2], monthly percentage
departures of rainfall from the normals for the
individual monsoon months and monsoon season
(Table 2) and the highest and lowest percentage
departures of rainfall from the normals for
individual stations and monsoon months (Table 3),
the principal monthly and monsoon season
features were studied and the findings are men-
tioned below:

3.1, June

From the 44-year normal rainfall distribution
map for the month of June during the period 1948-
91 |Fig. 1 (a)]. it is observed that the highest rainfall
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TABLE 2

Ml

Percentage departures of rainfall for different stations during individual monsoon months and moasoon seasom which did pot
experience depressions and cyclonic storms during the period 1948 to 1991

June July August September Monsoon season
Stations (%) (%) (%) (%) (June-Sept)
(%)
Barisal +6.03 +1.69 -5.38 -1.33 +0.59
Bhola —2.86 +0.00 +6.72 +323 +1.35
Bogra +15.56 -1.34 +1.99 +1.87 +425
Chandpur +9.15 +2.68 +322 +7.92 +5.64
Chittagong -724 -0.53 +5.61 +0.37 -091
Comilla +125 -304 +025 +2.85 +0.12
Cox's Bazar +0.62 -0.22 -5.53 +2.02 -092
Dhaka -10.88 =207 =286 +1.72 =377
Dinajpur +13.60 +31.70 +1.16 +2.88 +530
Faridpur +4.74 +2.29 +099 +3.70 +2.95
Feni -9.11 +0.00 -1.57 +3.59 -1.62
Hatiya +835 +0.00 -7.13 +0.22 +022
Ishurdi +22.97 -2.63 -8.85 +3.53 +3.65
Jamalpur =18.00 —7.68 +11.18 +3.23 ~1.98
Jessore —4.66 +0.67 +2.02 —-0.51 +3.75
Kaptai -737 —0.95 -266 +2.87 -255
Khepupara -13.30 +0.00 +197 +5.01 -242
Khulna +8.01 -0.29 +6.36 +9.09 +538
Madaripur —0.59 +0.00 +0.00 +0.00 -150
Maijdi coun +4.77 -0.46 +18.12 +4.34 +6.81
Mymensingh +13.18 -0.51 +3.39 +9.74 +6.69
Pawakhali +6.77 +0.00 +0.00 +6.93 +3.19
Rajshahi +30.51 -1.20 ~1.58 =206 +5.40
Rangpur +529 +1.41 +7.32 +5.56 +4.65
Rangamati +4.04 =034 =331 =333 -0.17
Sandwip +8.13 +0.00 —-5.58 -5.28 -030
Satkhira -15.84 +2.59 +5.32 +096 -0.65
Serajgonj -1223 +1.99 +939 +5.48 +1.57
Sitakunda +17.46 £0.00 +0.00 +0.00 +4.30
Srimangal -2363 +0.00 +1.57 +4.09 —8.67
Sylhet +8.90 +1.03 +2.08 +11.43 +5.67
leknal +0.72 £ 0.00 £0.00 +0.00 +023
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Figs. 1 (a-d). Raintall (mm) distribution (1948-91) in (a) June. (b) July, (c) August and (d) September
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are 837 and 803 mm at Taknaf and Cox’s Bazar
respectively in the southeastern side and another
highest value is 820 mm at Sylhet in the north-
eastern side and the lowest rainfall is 263 mm at
Rajshahi in the northwestern side of the country.
Thus, northeastern. southeastern and southern
parts of Bangladesh are high rainfall area and
western and northwestern parts of Bangladesh are
low rainfall area.

During the 44-year period there were in all 49
disturbances originating in the Bay of Bengal out of
which only 13 disturbances traversed over the
Bangladesh land area in this month.

Percentage departures of rainfall from the nor-
mal [Fig. 1 (a)] for 32 stations were calculated for
each of the June months which were free from dep-
ressions and cyclonic storms as in Table 1 and pre-
sented in Table 2. From Table 2, it has been
observed that in June, Mymensingh, Dinajpur,
Bogra. Rajshahi, Ishurdi. Sitakunda experienced
excess rainfall (+13.18% to +30.51%): Dhaka,
Khepupara, Satkhira, Srimangal, Jamalpur, Seraj-
ganj experienced slight drought conditions
(—H0.88% to —23.63%) and rest of the stations of the
country experienced normal rainfall (+9.15% to
—9.11%). The southwest monsoon. normally strikes
the southeastern tip, ie. Cox's Bazar by 2nd June
and then advances northwestwards -and completly
sets in over the whole country by June 15 (Ahmed
and Karmakar 1993). However, it is seen that the
onset of southwest monsoon either gets delayed or
sets in early by a few days from the normal date of
onset. Even though monsoon may set in by the nor-
mal date in a particular year but the monsoon may
fail to establish over the whole country with the
result that weak monsoon conditions prevail over
the country in this month.

From the lowest percentage departures of rain-
fall from the normals as shown in Table 3, it has
been observed that different stations of the country
experienced severe drought conditions (—48.45% to
—98.51%) in the June months of the years 1958, 1967,
1970, 1971, 1980, 1981, 1983, 1984, 1985, 1986 and
1989. The value of the highest percentage of depar-
ture from normal is —48.45% at Madaripur (1986)
and the lowest value is —98.51% at Chandpur (1985).
Drought conditions in the June months of the years
mentioned above are due to the delayed onset of
monsoon, weak monsoon conditions prevailing
over the country, absence of pre-monsoon thun-
derstorm activities over northern and central parts
of the country and the non-occurence of lows or
well marked low pressure areas. Thus, in the June

month drought conditions may prevail over the dif-
ferent stations of the country in the absence of these
disturbances if the above mentioned unfavourable
meleorological situations are present.

From the highest percentage departures of
rainfall from the normals as shown in Table 3, it
has also been observed that the different stations
of the country experienced excess rainfall
(+16.24% to +542.13%) in the June months of the
years 1951, 1954, 1964, 1968, 1973, 1976, 1977, 1978.
1981, 1983, 1984, 1985, 1986 and 1988. The value
of highest percentage is +542.13% at Chandpur
(1981) and the lowest value is +16.24% at Jamalpur
(1964). The meteorological factors responsible
for causing excess rainfall in June months of the
above mentioned years were due to early onset of
monsodn, strong monsoon conditions prevailing
over the country, pre-monsoon thunderstorm
activities over the northern and central parts of
the country and the passage of lows or well
marked low pressure areas or land depressions
with upper air cyclonic circulations over the
country.

3.2, July

From the 44-year normal rainfall distribution
map [Fig. 1 (b)], it has been observed that in this
month highest rainfall is 901 mm at Cox’s Bazar
and the second highest rainfall is 780 mm at
Sylhet. There are two high rainfall areas, one is in
the northeastern side and another is in the
southeastern and southern parts of the country.
Lowest rainfall is 250 mm at Jessore and low rain-
fall area lies over the western, northwestern and
eastern side of the country.

During the 44-year period there were in all 40
disturbances originating in the Bay of Bengal, out
of which only 2 disturbances moved across the
Bangladesh land area in this month

Percentage departures of rainfall from the nor-
mals for 32 stations were calculated for each of the
July months which are free from depressions and
cyclonic storms. From Table 2, it has been obser-
ved that in July all the stations in the country
experienced normal rainfall (+3.70% to —7.68%).
Normal rainfall in July depends on the position
and strength of monsoon trough of low and mon-
soon activities over the country.

From the lowest percentage departures of rain-
fall from the normals as shown in Table 3, it has
been observed that different stations of the country
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TARLE 3

Highest and lowest percentage departures of rainfall for different stations for individual monscon months
%  which did not experience depressions and cyclonic storms during 1948 to 1991

June July August September
Stations
Highest Year Lowest Year Highest Year Lowest Year Highest Year Lowest Year Highest Year Lowest Year
(%) (%) (%) (%) (%) (%) (%) (%)
Barisal 13619 1984 —63.11 1967 B81.84 1959 —6295 1986 109.68 1987 —8548 1986 11595 1960 —70.10 1972
Bhola 40195 1983 -6645 1967 —_ — —_ — 53648 1983 -=7040 1989 45991 1982 -—90.32 1972
Bogra 17649 1973 —-6821 1983 9385 1979 —B4.76 1953 13987 1959 —66.11 1989 173.14 1991 —-67.91 1951

Chandpur 54213 1981 —9851 1985 78107 1981 —86.61 1975 47030 1981 —87.13 1973 38218 1981 -98.02 .1987
Chittagong 9155 1954 —66.52 1967 6964 1955 —64.71 1958 17834 1983 —87.23 1989 13037 1953 —-6593 1977
Comilla 10396 1954 7313 1970 13222 1948 —66.89 1987 14074 1983 —89.38 1987 102.85 1952 —86.83 1970
Cox's Bazar 8730 1954 —8506 1983 6848 1971 —96.89 1983 7035 1965 —82.03 1986 17839 1967 —83.86 1972

Dhaka 10984 1984 —5829 1958 7979 1984 —6470 1982 7143 1971 -8127 1989 13608 1986 —68.73 1958
Dinajpur 9547 1954 —6767 1981 16057 1987 —-67.54 1961 14580 1988 —6348 1970 11835 1991 —61.15 1968
Faridpur 12451 1984 —6685 1958 10458 1974 —73.85 1983 14356 1981 —68.65 1989 8354 1986 —62.14 1958
Feni 93.02 1976 -6027 1985 - - - — 35039 1982 —9356 1985 41796 1982 —9133 1985
Hatiya 9905 1978 —8956 1983 — — — -— 7629 1971 —67.20 1984 38985 1986 —8272 1984
Ishurdi 29426 1977 —5338 1986 48735 1984 —66.11 1969 14731 1987 —78.85 1975 12078 1973 —7059 1977
Jamalpur 1624 1964 —-7231 1958 9439 1964 —7798 1963 5582 1966 —68.94 1963 7125 1964 —5364 1967
Jessore 23665 1986 —8230 1958 8485 1964 —8316 1987 26263 1986 —8822 1987 15000 1970 —79.08 1987
Kaptai 7260 1976 —6603 1967 13061 1970 —60.68 1980 3459 1971 —51.44 1975 8338 1965 —46.13 1967
Khepupara 35260 1983 —9480 1984 — - -_— — 35623 1982 —8076 1985 231.86 1983 —81.16 1984
Khulna 7774 1988 —7478 1986 12693 1974 —9170 1984 8021 1987 —71.38 1989 10545 1974 —§773 1984

Madaripur 10699 1985 —4845 1986 — - — - - — - — - - —_ —_
Maijdi court 9506 1968 —5451 1980 10540 1981 —97.07 1983 8272 1982 -96.64 1983 8130 196/ -—99.10 1983
Mymensingh 4659 1985 —7365 1983 101.28 1980 —79.85 1950 16300 1959 —73.73 1954 15942 1991 -76.30 1950
Patuakhali 121.14 1977 -7146 1986 — - - — 35879 1984 —89.93 1986 29076 1983 —79.62 1987
Rajshahi 12433 1973 —6350 1967 7237 1981 —67.27 1972 98.02 1983 —62.84 1991 10041 1991 -71.19 1982
Rangpur 11784 1984 —7335 1971 17152 1987 —66.26 1991 7831 1988 —73.52 1973 13627 191 -70.59 1959
Rangamati 7657 1976 —6990 1985 11738 1970 —8330 1987 8232 1961 —94.48 1984 31800 1983 —96.67 1984

Sandwip 88.16 1977 -8074 1985 — - - - 9130 1982 —79.15 1985 13008 1967 —88.65 1984
Satkhira 10990 1984 —80.19 1958 87828 1981 —89.66 1966 72857 1982 -81.23 1966 632.80 1982 —71.06 1979
Serajganj 6273 1951 —8167 1980 6377 1974 —64.62 1961 11252 1959 —61.47 1963 10238 1973 —64.85 1966

Sitakunda 13209 1984 —5403 1989 — - - - - - - - - - —_ -_—
Srimangal 9094 1976 —5795 1967 6686 1982 —6629 1953 7053 1968 —43.26 1973 12230 1982 -55.02 1977
Sylhet 5780 1964 —35744 1981 7205 1989 —6449 1958 8914 1988 —59.11 1978 10590 1989 =80.19 1977

Teknafl 3751 1988 —(3d44 984 — - — - -— — — = = e i —
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experienced severe drought conditions (—60.68% to
=97.07%) in the July months of the years 1950,
1953, 1958, 1961. 1963, 1966. 1969, 1972, 1975. 1980.
1982, 1983, 1984. 1986. 1987 and 1991. The value of
the highest percentage departure is —60.68% at
Kaptai (1980) and the lowest value is —97.07% at
Maijdicourt (1983). Drought conditions which pre-
vailed over different stations of the country in July
months of the years mentioned above are due to
the prolonged ‘break’ monsoon or weak monsoon
conditions prevailing over the country.

Also. from the highest percentage departures of
rainfall from the normals as shown in Table 3. it
has been observed that the different stations of the
country experienced excess rainfall (+63.77% to
+878.28%) in the July months of the years 1948,
1955, 1959, 1964, 1970. 1971. 1974, 1979. 1981, 1982,
1984, 1987 and 198Y9. The value of the highest per-
centage departure is +878.28% at Satkhira (1981)
and the lowest value is +63.77% at Serajganj
(1974). Excess rainfall over different stations of the
country in July months of the years mentioned
above was due to strong monsoon and passage of
lows or well marked low pressure areas over
the country.

3.3. August

Fig. 1 (c) shows thal in the month of August
highest rainfall is 814 mm and 702 mm at
Khepupara and Sitakunda respectively in the
southeastern side and 3rd & 4th highest rainfall is
651 mm and 625 mm at Cox’s Bazar and Sylhet in
the southeastern and northeastern side of the coun-
try respectively. There are two regions of high rain-
fall, one is in the northeastern parts and another is
in the southern and southeastern parts of the coun-
try. The lowest rainfall is 253 mm at Rajshahi and
the low rainfall area is identified in the western and
northwestern parts of the country.

During the 44-year period (1948-91) there were
in all 55 disturbances originating in the Bay of
Bengal out of which only 8 disturbances traversed
the Bangladesh land area in the months of
August,

Percentage departures of rainfall from the nor-
mals for 32 stations were calculated for each of the
August months which were free from depressions
and cyclonic storms and presented in Table 2. From
Table 2, it has been observed that in August. the
whole country experienced normal rainfall (+9.39%
to —B8.85%) except for Maijdicourt and Jamalpur
where they experienced excess fainfall (+18.12%

2—168IMD/96

and +11.18%). Like July, rainfall of August month
also depends upon the position and strength of
monsoon trough. lows, well marked low pressure
areas over Bangladesh and head Bay of Bengal.
Movement of lows or well marked low pressure
areas with upper air cyclonic circulations across the
country also strengthens the monsoon currents and
results in excess rainfall condition.

The lowest percentage departures of rainfall
from the normals as shown in Table 3, indicate that
different stations of the country experienced severe
drought conditions (—43.26% to —96.64%) in the
August months of the years 1954, 1963, 1966, 1970,
1973. 1975, 1978, 1983, 1984, 1985, 1986, 1987, 1989
and 1991. The value of the highest departure is
—43.26% at Srimangal (1973) and the lowest value is
—96.64% at Maijdicourt (1983). Drought conditions
in August months of the years mentioned above are
due 1o the setting in of the 'break’ monsoon con-
ditions or weak monsoon conditions prevailing
over the country for long intervals of time.

The highest percentage departures of rainfall
from the norinals as shown in Table 3, indicate that
different stations of the country experienced excess
rainfall (+34.59% to +728.57%) in August months of
the vears 1959, 1961. 1965, 1966, 1968, 1971, 1981,
1982. 1983, 1984. 1986, 1987 and 1988. The value of
the highest percentage departure is +728.57% at
Satkhira (1982) and the lowest value is +34.59% at
Kaptai (1971). Excess rainfall over the different
stations of the country in August months of the
above mentioned years was due to the movement of
trough of lows or lows and well marked low pre-
ssurcs areas with upper air cyclonic circulations
and strong monsoon activities over the country.

34. September

Fig. 1 (d) indicates that in the month of Septem-
ber the highest rainfall is 525 mm at Sylhet in the
northeastern side and the second highest rainfall is
498 mm at Khepupara and 391 mm at Sitakunda in
the southeastern parts of the country. The lowest
rainfall is 196 mm at Jessore in the western side of
the country and it extends upto Dinajpur; ie,
northwestern side of the country.

During the 44-year period (1948-91), there were
in all 68 disturbances originating in the Bay of
Bengal out of which only 7 disturbances traversed
the Bangladesh land area in this month.

Percentage departures of rainfall from the nor-
mals for 32 stations were calculated for each of the
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September months which were free from dep-
ressions and cyclonic storms and presented in Table
2. From Table 2, it has been observed that in Sep-
tember. the whole country experienced normal rain-
fall (+9.74% to —5.28%) except Sylhet which
experienced excess rainfall (+11.43%). Rainfall of
September depends upon the monsoon intensity,
monsoon trough. lows and well marked low pre-

ssure areas over Bangladesh and head Bay of

Bengal. Movement of lows or well marked low pre-
ssure areas with upper air cyclonic circulations
across the country strengthens the monsoon
currents and results in excess rainfall over the coun-
try. Also, moving land depressions over the country
result in excess rainfall.

The lowest percentage departures of rainfall
from the normals as shown in Table 3 indicate that
the different stations of the country experienced
severe drought conditions (~46.13% to —99.10%) in
the September months of the years 1950, 1951,
1958, 1959. 1966. 1967. 1968. 1972, 1977. 1979, 1982.
1983. 1984, 1985 and 1987. The value of the highest
departure is —46.13% at Kaptai (1967) and the
lowest value is —99.10% ar Madaripur (1983).
Drought conditions in the September months of
the years mentioned above are due to setting in of
the “break’ monsoon conditions or weak monsoon
conditions prevailing over the country for long
intervals of time and the absence of lows or well
marked dow pressurc areas over the country. Also
carly withdrawal of monsoon in this months is
another cause of drought conditions over different
stations of the country.

The highest percentage departures of rainfall
from the normals as shown in Table 3 also indi-
cate that the different stations of the country
experienced excess rainfall (+71.25% to +632.80%)
in the September months of the years 1952, 1953,
1960. 1964, 1965, 1967. 1970, 1973, 1974, 1981, 1982,
1983. 1986. 1989 and 1991. The value of the highest
percentage departure is +632.80% at Satkhira
(1982) and the lowest value is +71.25% at Jamalpur
(1964). Excess rainfall over the different stations of
the country in September months of the years
mentioned above was due to the strong monsoon
activity, passage of lows, well marked low pressure
areas and land depressions with upper air cyclonic
circulations over the country.

3.5. Monsoon season (June-September)
Monsoon rainfall distribution map is presented

in Fig. 2. Tt shows that highest rainfall is 2808 mm
at Khepupara and 2702 mm at Cox’s Bazar in the

southeastern side and 2751 mm at Sylhet in the
northeastern side of the country. The lowest rainfall
is 1065 mm at Jessore and the second lowest value is
1092 mm at Rajshahi in the western and northwes-
tern sides of the country.

Southern and southeastern parts of Bangladesh
experience highest amount of rainfall due to the
presence of orography along the east coast and the
funnel shaped sea-coast of Bangladesh. Again,
monsoon starts {ts first impact on Teknaf, Cox’s
Bazar, Chittagong and southeastern coastal area of
Bangladesh and monsoon continues to stay there
even if it withdraws from northwestern parts of the
country. Also, northeastern parts of the country
experience highest amount of rainfall due to
orography and convergence of disturbances there.
Western and northwestern parts of the country
experience less rainfall due to late onset and early
withdrawal of monsoon over there and absence of
orographical features.

During the 44-year period (1948-91), there were
in all 212 disturbances originating in the Bay of
Bengal out of which 30 disturbances moved across
the Bangladesh land area in the monsoon season
(June-September).

Percentage departures of rainfall from the nor-
mals for 32 stations were calculated for monsoon
seasons (June-September) which were free from
depressions and cyclonic storms and are presented
in Table 2. This table, indicates that, in the monsoon
scason (June-September) all the stations in Bangla-
desh experienced normal rainfall (+6.%1% to
=867%). and the country did not experience any
drought or excess rainfall conditions during the
period 1948-91,

4. Conclusions

(i) From the rainfall distribution pattern during
the period 1948-91 for the months of June-
September and monsoon season as shown in
Figs. | (a-d) & Fig. 2, it can be concluded that they
are more or less similar. But the amounts of rainfall
for the individual monsoon months are different. It
is observed that northeastern, southern and south- -
eastern parts of Bangladesh experience highest
amount of rainfall and western and northwestern
parts experience' lowest amount of rainfall. This
happens mainly due to geographical position,
orographical features and coastal eonfiguration of
Bangladesh and the chronological movement of
onscet and withdrawal process of monsoon over
the country.
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(if) With the analysis of rainfall amount of
individual observatory stations and their departures
from the normals, it can be concluded that:

(a) in June — Dhaka, Khepupara. Satkhira.

Serajganj. Jamalpur and Srimangal
experience slight drought conditions.
Dinajpur. Bogra, Rajshahi. Ishurdi,
Mymensingh,  Sitakunda  experience

excess rainfall and rest of the country
experiences normal rainfall.

(b) in July to September and the monsoon
season as a whole. all the observatory
stations in the country experience normal
to excess rainfall.

(iif) With the analysis of lowest departures of
rainfall from the normals. it can be concluded that
deficient rainfall occurs due to delayed onset of
monsoon and weak monsoon conditions in June:
setting in of “break monsoon”™ or weak monsoon
conditions and absence of lows and land dep-
ressions in July and August and early withdrawal of
monsoon from the country in September.

(iv) With the analysis of highest departures of
rainfall from the normals. it can be concluded that
excess rainfall occurs due to early onset of mon-
soon, strong monsoon conditions and pre-monscon
thunderstorm activities in June and strong mon-
soon conditions and passage of lows and land dep-
ressions in July to September.

(v) This study has thus shown that the absence
of depressions and cyclonic storms from the
Bangladesh land area is not the main cause of defi-
cient rainfall or drought conditions in the
individual monsoon months over different stations

of the country. The country experienced normal
rainfall inspite of the absence of depressions and
cyclonic storms due to the occurence of other
favourable meteorological situations in the mon-
soon season (June-September).
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