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Abstract :

In this paper an attempt has been made to investigate the correlation of some
meteorological parameters of consecutive months of monsoon season i.e. June - July, July
- August, August - September. The meteorological parameters are dry bulb temperature,
wet bulb temperature, rainfall and maximum and minimum temperature. We have
considered 29 stations all over Bangladesh under 6 divisions during the period 1951-
2000. From the analysis we found that except for a few stations, the correlation
coefficients for the wet bulb temperature and minimum temperature are positive. Those for

dry bulb temperature of May and June are also positive.
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¢hj§aﬁ pil (Bengali version of the Abstract)

HC f-ce -j+puarif Ga¥l flfl ca"¢V ji-pl -kje S¥e-S¥miC, S¥miC-BNg Hhw BNg-
-p-AV8l - HI BhgNa fEQ-ml (Parameter) pg-f¢lhaNe-L Aerpdi-el -Q@i Lli g-u-Rz éxL
himA Eo-aj, ¢p$? himA Eo-ai, h?¢gfia, p-hNiuQ Hhw phN<¢ejA Eo-aj-L BhgNa fEQm
¢qpi-h dli g-u-Rz 1951 - 2000 pj-ml j-dE pjNE hiwmi-c-nl 6¢V ¢hij-NI 27¢V -@Vne-L
¢h-hQej Lli g-u-Rz ¢h-nOoZ -b-L Bjli -c-M¢R -k AOf pwMEL -@Vne hE¢a-I-L ¢ps?
himA Eo-ai Hhw phN¢ejA Eo-ajl SeE pg-f¢thaNe pgN...¢m GZjaEL qu Hhw -j-S¥e
ji-p! SeEJ Cqi 6xL himA Eo-ajl SeE GZjaEL quz

737



J.Mech.Cont. & Math. Sci., Vol.-6, No.-1, July (2011) Pages 737-753

1. Introduction :

Climate is the most important phenomenon for life on the earth. It is
not constant but changing continuously. The climatic conditions of
Bangladesh depend on south-west monsoon. Two seasons are well marked
in Bangladesh, namely dry season and rainy season. In winter dry weather
prevails. Rainy season begins from May and continues upto September.
Rainy season is divided into 1) pre-monsoon (March to May), 2) monsoon
(June to September) and 3) post monsoon (October to November) (Das,
1995). Monsoon season is most important for rainfall and pre-monsoon and
post monsoon seasons are characterized by severe cyclone formation in the
Bay of Bengal (Hussain and Sultana, 1996). The dry bulb temperature refers
basically to the ambient air temperature which is indicated by a thermometer
not affected by the moisture of tile air. The wet bulb temperature is the
temperature of adiabatic saturation. In recent Studies it is found that dry bulb
temperature (Ara et al., 2005), maximum and minimum temperature and
rainfall (Karmakar et al., 2000) have increased over Bangladesh and sea
level has also risen in the Bay of Bengal. Although the mean temperature
falls hardly by one degree, the maximum temperature falls by 2-5°C over
most part of the country except the coastal districts where the fall is by
5-6°C [WMO/UNDP/BGD/79/013,1986]. Chowdhury and Debsarma (1992)
observed that the increasing tendency of the lowest minimum temperature
over Bangladesh. Karmakar and Shrestha (2000) have studied the annual
maximum and minimum temperature during the period 1961-1990 and
found an overall increase in temperature by 0.5°C, which is comparable in
magnitude to the global warming. Karmakar and Nessa (1997) have studied
the continuously changing pattern of climate and its impacts on natural

disasters and south-west monsoon over Bangladesh and the Bay of Bengal.
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They found that the mean annual temperature over Bangladesh have shown
increasing tendency especially after 1961-1970. Since monsoon season is
most important for rainfall in and around Bangladesh, in the present study
we tried to find out the correlation coefficient among different months of
monsoon season by using the climatic parameters e.g. dry bulb temperature,
wet bulb temperature, Maximum Temperature, Minimum Temperature and
Rainfall of 29 metrological stations all over Bangladesh during the period
1951 to 2000, i.e., 50 years.

2. Materials and Methods :

Two variable linear correlation technique has been used in this study.

The elementary principles of two-variable linear correlation
Y. =a+bX

This permitted us to make estimates of the value of the dependent variable
from values of the independent variable. Next it is demonstrated that the
total variation of the dependent variable is the sum of the explained variation

and the variation which we have failed to explain by our hypothesis; that is
PREEDRIEDNE

Here, > y*=>Y?-Y>'Y and > y?=>Y’-Y> Y. Inwhich
D YZ=a) Y +b> XY

Or, more simply > yZ =b> xy.

2
Then the ratio, ré = %y‘; known as the coefficient of determination, and its
y

square root is called the coefficient of correlation.

t-distribution (Kapur and Saxena) is used for the significance test-
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= r where r is the correlation coefficient, n is the

tcal
Ja-rd)/(n-2)

number of data and (n-2) is the degree of freedom.

3. Results and Discussions :

The two variable linear correlation technique is carried out for several

parameters. The results are discussed in detailed.

3.1 Correlation coefficients of dry bulb temperature between the

consecutive months of monsoon season over different areas of Bangladesh

May-June: We observed that, the correlation coefficient of average dry bulb
temperature between May and June increases from Jessore region towards
Sundarbon and from Dinajpur to northeast region. The results show that, at
Rangpur, Ishwardi, Srimangal, Satkhira, Khulna, barisal, Khapupara,
M.Court, Cox’s Bazar and Sitakunda have positive correlation between May

& June which is significant at 99% level (Figl(a)).

June-July: The distribution of the correlation coefficients of average dry
bulb temperature between June and July shows that the correlation increases
from Rajshahi region towards Rangpur and from Ishwardy to south region.
The maximum positive and negative correlation is observed at Rangpur and

Feni respectively and the values are 0.8 and -0.2 respectively (Fig1(b)).

July-August: We observe that the correlation coefficient of dry bulb
temperature between July and August increases from Feni towards northeast.
Here we observed that, at Rangpur, Bogra, Srimangal, Mymensing, Satkhira
and M.Court have high positive correlation between July & August which
significant level is 99% (Fig1(c))..

August-September: The correlation coefficient of dry bulb temperature
between August and September increases from Rajshahi towards Rangpur

and Feni region to Cox’s Bazar. From the analysis we can see at Rangpur,
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Bogra, Satkhira, M.Court, Srimangal, Rangamatti, Chittagong and Teknaf
and there is a high degree of positive correlation between August and

September and from t-test we get significant level is 99%. (Fig1(d)).

3.2 Correlation coefficient of wet bulb temperature between the

consecutive months of monsoon season over different areas of Bangladesh

May-June: The correlation coefficient of wet bulb temperature between
May and June increases from Jessore towards Northwest and from
Khepupara to Barisal . From the analysis we see that, at Rangpur, Dinajpur,
Rajshahi, Sylhet, Faridpur, Barisal, Rangamati, Cox’s Bazar and Teknaf
have high positive correlation between May and June, which is significant
at 99% level (Fig2(a)).

June-July: We have seen that the correlation coefficient of wet bulb
temperature between June and July increases from Satkhira towards North-
West and from M.Court to South-East. The high positive and negative
correlation coefficient is observed at Dinagpur and Feni and the values are
0.9 and -0.13 respectively (Fig2(b)).

July-August: We have seen that the correlation coefficient of wet bulb
temperature between July and August increases from Jessore towards
Rangpur. From the observing data we see that, at Rangpur, Bogra, Rajshahi,
Ishwardi, Srimangal, Mymensing, Dhaka, Faridpur, Jessore, Satkhira,
Khulna, Barisal, Patuakhali, Khepupara, Chandpur, M.Court, Hatia,
Sandwaip, Rangamati, Chittagong, and Teknaf, there is a high degree of

positive correlation between July and August, which significant level is 99%
(Fig2(c))
August-September: The correlation coefficient of wet bulb temperature

between August and September is increases from Khulna towards Rajshahi

and from Dhaka to North-West. From the observing data we see that, at
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Rangpur, Bogra, Srimangal, Faridpur, Jessore, Satkhira, Khulna, Barisal,
Patuakhali, Khepupara, Comilla, Feni, M.Court, Sandwaip, Rangamati,
Madaripur, and Teknaf, have a high valus of positive correlation between

August and September, which is significant at 99% level(Fig2(d)).

3.3 Correlation coefficients of rainfall between the consecutive months of

monsoon season over different areas of Bangladesh

May-June: We observe that, the correlation coefficient of rainfall between
May and June changes positively from Dinagpur towards Jessore and from
Sundarbon to Hatiya. The maximum positive and negative value of the
correlation coefficient is observed at Jessore and Madaripur region and the

values are 0.5 and -0.18 respectively (Fig3(a)).

June-July: The correlation coefficient of rainfall between June and July
positively changes from Sylhet towards Mymensing and Ishwardi to west
region. .From the distribution pattern we observe that at Rajshahi, Sylhet,
Dhaka, Barisal, Khepupara, M.Court, Feni, Sandwaip and Madripur region
the correlation coefficient is negative. From the analysis we can say that
there is negative correlation between June and July which is significant at
99% level (Fig3(b)).

July-August: The correlation coefficient of average rainfall between July
and August positively changes from north side of the country at Rangpur
towards Jessore, Khepupara to Feni and also increases from Chittagong to
Teknaf. The maximum positive and negative value of the CC is observed at

Jessore and Khepupara region and the values are 0.6 and -0.14 respectively
(Fig3(c)).
August-September: The correlation coefficient of rainfall between August

and September increases from Ishwardi region towards Jessore and from

Cox’s Bazar to Maizdy region. From the distribution pattern we observe that
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at Bogra, Rajshahi,Sylhet ,Khepupara, M.Court, Sandwaip and Chittagong
region the correlation coefficient is negative. The maximum positive and
negative value of the correlation coefficient is observed at Hatiya and

Khepupara region and the values are 0.6 and -0.33 respectively (Fig3(d)).

3.4 Correlation coefficient of average maximum temperature between the

consecutive months of monsoon season over different areas of Bangladesh

May-June: We have seen that the correlation coefficient of average
maximum temperature between May and June increases from Dinagpur
region towards western region of Ishwardi and from Khepupara to Bhola
region and from Comilla to southeast region. From the observing data, we
saw that, at Sitakundu, Ishwardi, Dhaka, Satkhira, Barisal, Bhola, M.Court,
Hatiya and Cox’s Bazar, there is a high valus of positive correlation between

May & June which is significant at 99% level (Fig4(a)).

June-July: The correlation coefficient of average maximum temperature
between June and July increases from western region of Rajshahi towards
northeast region of Rangpur and Ishwardi region to Khepupara region. The
maximum positive and negative value of the correlation coefficient is
observed at Khepupara and Mymensing region and which values are 0.9 and
-0.17 respectively (Fig4(b)).

July-August: We observed that the correlation coefficient of average
maximum temperature between June and July increases from Rajshahi
region towards southwest region of Satkhira and Feni region to southeast
region of Teknaf. From the observing data, we see, at Dhaka, Khulna,
Satkhira, Jessore, Rangamati and Cox’s Bazar, there is a high degree of
positive correlation between July and August which is significant at 99%
level (Fig4(c)).
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August-September: The correlation coefficient of average maximum
temperature between August and September increases from Ishwardi region
towards southwest region and Sylhet to Bogra region and also increases
from Feni region to Dhaka. The maximum positive and negative value of the
correlation coefficient is observed at Hatiya and Feni region and which

values are 0.5 and -0.14 respectively (Fig4(d)).

3.5 Correlation coefficient of minimum temperature between the

consecutive months of monsoon season

May-June: We have seen that the correlation coefficient of average
minimum temperature between May and June increases from Rajshahi
region towards Rangpur region and from Srimangal region to Mymensing
region. From the observing data we see that, at Rangpur, Dinajpur, Ishwardi,
Sylhet, Mymensing, Faridpur, Jessore, Khulna, Barisal, Bhola, Patuakhali,
Feni, Sandwaip, Rangamati, Chittagong, Cox’s Bazar, Madaripur, Sitakunda
and Teknaf, there is a high positive correlation between May and June,

which is significant at 99% level (Fig5(a)).

June-July: The correlation coefficient of average minimum temperature
between June and July increases from Ishwardi region towards Madaripur
region and from Sylhet region to Mymensing region. From the observing
data we see that, at Rangpur, Dinajpur, Srimangal, Mymensing, Faridpur,
Satkhira, Bhola, Patuakhali, Comilla, Chandpur, M.Court, Sandwaip,
Rangamati, Chittagong, Cox’s Bazar, Madaripur, Sitakunda and Teknaf,
there is a high degree of positive correlation between June and July, which
significant level is 99%. (Fig5(b)).

July- August: The correlation coefficient of average minimum temperature
between July and August increases from Patuakhali region towards Faridpur
region. From the observing data we see that, at Sylhet, Srimangal,

Mymensing, Dhaka, Faridpur, Jessore, Satkhira, Barisal, Patuakhali,
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Khepupara, Comilla, Chandpur, Feni, M.Court, Hatia, Sandwaip,
Rangamati, Chittagong, Cox’s Bazar, Madaripur and Teknaf, there is a high
degree of positive correlation between July and August, which is significant
at 99% level (Fig5(c)).

August-September: We have seen that the correlation coefficient of
average minimum temperature between August and September increases
from Rajshahi region towards Khulna region and from Dhaka region to
North-West. The maximum positive and negative value of the correlation
coefficient is observed at Mymensing and Sitakunda region and which

values are 0.96 and -0.01 respectively (Fig5(d)).

Table 1 Correlation coefficient between DBT and Rainfall, WBT and Rainfall
for the consecutive months of monsoon season over Bangladesh during 1951-

2000.

Month DBT & Rainfall | WBT & Rainfall
June -0.7624 -0.6213
July -0.6456 -0.3277

August -0.6546 -0.7183

September -0.2496 -0.2105

The distribution of correlation coefficient between the DBT and WBT with
rainfall for months of June, July, August and September are shown in Table
1. We observe that, there is high negative correlation among both of them,
which is significant at 99% level except September.

In Tables2-6, the averages of dry bulb temperature, wet bulb
temperature, rainfall, maximum temperature and minimum temperature of
monsoon season of different divisions of Bangladesh during 1951-2000 are

presented.
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Table 2 The average dry bulb temperature of monsoon season of different
divisions over Bangladesh during 1951-2000.

Divisions The average dry bulb
temperature (°C)

Barisal 28.09
Chittagong 28.29
Dhaka 28.46
Khulna 28.89
Rajshahi 28.54
Sylhet 27.06

Table 3 The average wet bulb temperature of monsoon season of different
divisions over Bangladesh during 1951-2000.

Divisions The average wet bulb
temperature (°C)

Barisal 26.43
Chittagong 26.38
Dhaka 26.53
Khulna 26.80
Rajshahi 26.51
Sylhet 25.56

Table 4 The average rainfall of monsoon season of different divisions over
Bangladesh during 1951-2000.

Divisions The average rainfall (mm)
Barisal 331.13
Chittagong 377.13
Dhaka 259.38
Khulna 233.35
Rajshahi 303.38
Sylhet 555.75
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Table 5 The average maximum temperature of monsoon season of different
division over Bangladesh during 1951-2000.

Divisions The average maximum
temperature (°C)

Barisal 31.58
Chittagong 31.85
Dhaka 31.68
Khulna 32.79
Rajshahi 32.13
Sylhet 31.36

Table 6 The average minimum temperature of monsoon season of different
divisions over Bangladesh during 1951-2000.

Divisions The average minimum
temperature (°C)

Barisal 25.20
Chittagong 25.26
Dhaka 25.64
Khulna 25.89
Rajshahi 25.83
Sylhet 24.50
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Fig.1 Correlation coefficient of monthly mean Dry bulb temperature of May with
June 1(a), June with July 1(b), July with August 1(c) and August with
September 1(d) by using the data for the period 1951-2000 all over Bangladesh.
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Fig.2 Correlation coefficient of monthly mean Wet bulb temperature of May with
June 2(a), June with July 2(b), July with August 2(c) and August with
September 2(d) by using the data for the period 1951-2000 all over Bangladesh.
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Fig. 3 Correlation coefficient of monthly mean rainfall of May with June 3(a),
June with July 3(b), July with August 3(c) and August with September 3(d) by
using the data for the period 1951-2000 all over Bangladesh.
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Fig.4 Correlation coefficient of monthly mean maximum temperature of May with June
4(a), June with July 4(b), July with 4(c) and August with September 4(d) by using the
data for the period 1951-2000 all over Bangladesh.
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Fig. 5 Correlation coefficient of monthly mean minimum temperature of May
with June 5(a), June with July 5(b), July with August 5(c) and August with
September 5(d) by using the data for the period 1951-2000 all over Bangladesh.

4. Conclusions

The objective of this investigation is to analyse the Correlation of
monthly temperature and rainfall between the consecutive months of the
monsoon season. Our study reveals that the correlation coefficients of dry
bulb temperature between May and June over all country during 1951-2000
are positive. Except at few stations, the correlation coefficients of wet bulb
temperature of the considered months over all Bangladesh are positive and
their significant level is 99% in most of the cases. High correlation
coefficients of rainfall for all the considered months are seen at Jessore. The
correlation coefficients of maximum temperature between the considered
months are positive except at few stations during the periods 1951-2000
over Bangladesh. There exists strong correlation between minimum
temperatures for all consecutive months except for a few stations. The
average lowest and highest rainfall is found in June and July in Khulna and
Chittagong division respectively. The average maximum rainfall in monsoon

season is shown in Sylhet division and average minimum rainfall is shown
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in Khulna during 1951-2000 over Bangladesh, whose magnitude is 555.75

mm and 233.25 mm respectively.
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