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ABSTRACT. Based on climatological data of maximum and minimum temperatures of seventeen stations for a
period of 60 years (1949 - 2008), obtained from Bangladesh Meteorological Department (BMD), the changing pattern of
temperature in Bangladesh has been investigated. Some characteristics of annual variation and spatial distribution of
mean monthly minimum, mean monthly maximum and mean monthly temperature, annual variation and spatial
distribution of mean monthly amplitude of temperature have been explained. The characteristics of changing pattern of
temperature such as standard deviation, coefficient of variation, ratio between mean monthly maximum and mean
monthly minimum temperatures have been studied. The run of the temperature in different stations for the years 1949-
2008, the periodicity of mean annual temperature and mean decade deviations have been discussed. The integral curve of
mean annual temperature for Dhaka has been prepared and explained. Regression analysis for mean monthly temperature
of January, April, July and October for the stations Sylhet, Chittagong, Khulna and Rangpur with Dhaka have been
analyzed. Some linear correlation equations have been deduced. In the investigation, attempts (as far as possible) have
been made to explain the synoptic cause of the changing pattern of temperature in Bangladesh.

Key words — National economy, Growth of vegetation, Rational agriculture planning, Aforestation, Mesoscale
climate, Mean temperature, Standard deviation, Coefficient of variation, Correlation characteristics,
Ratio between maximum and minimum temperature probability, Run, Periodicity, Decade deviation.

the climatological changing pattern of temperature may be

Bangladesh is mainly a densely populated
agricultural country. It is situated partly in the tropics and
partly in the sub tropics (in between 20° 34’ N and
26° 33’ N correspondingly to 88° 01" E to 92° 41’ E)
maximum extension is about 440 km in E - W direction
and 760 km in NNW - SSE direction. (Chowdhury et al.,
2003)

The production of various crops in Bangladesh
depends on different parameters of weather and climate.
Temperature is an important parameter playing a vital role
on the growth and production of vegetation. The study of

useful in defining rational economic plan of this country.
Such a study may also be useful in health science, in
construction engineering, in aforestation, in tourism, in
environmental protection, in pisciculture, in water
management planning etc.

Earlier Nandi (1982), studied some basic
characteristics of temperature of air for a series of data for
27 years. A detailed study with a longer series is
obviously expected for a good diagnosis of surface
temperature. Present study is based on the data mainly for
about 60 years of length (1949-2008).

(441)
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It is assumed that the climate of the globe is
changing. There are different hypotheses regarding this. It
is forwarded by a group of scientists that the surface
temperature is increasing. Most of the meteorologists
work on the global change of mean sea level temperature.
But the changing pattern of temperature in a mesoscale
area is to be studied for a better application in the national
economic policy. Being guided by these considerations, an
attempt has been made to investigate the climatological
changing pattern of surface temperature of air in
Bangladesh.

2. Data

Climatological data obtained from Bangladesh
Meteorological Department for seventeen stations with the
maximum length of 60 years (1949-2008) have been used
in the present investigation. In the present work, the
climatological parameters like maximum temperature and
minimum temperature of individual stations have been
utilized (Bangladesh Meteorological Department, 2009).

3. Method of investigation

Standard statistical and synoptic methods have been
used to study the changing pattern of surface temperature
of Bangladesh. In the process, mean monthly temperature,
standard deviation, coefficient of variation, correlation
coefficient, regression equation, ratio of temperatures
(maximum and minimum), probability, run, decade
deviation and integral curves have been studied by using
literature sources (Alisov et al., 1940; Chromov et al.,
1974; Conrad & Pollak, 1950; Gulinova, 1974,
Kelchevskaia, 1971; Kobisheba et al., 1978).

The climatological parameters in this research paper
have been formulated in the following way:

(i) Daily minimum temperature, it is the lowest
temperature of everyday of a particular month.

(i) Mean monthly minimum temperature of a particular

year. It is defined as the mean of daily minimum
temperatures of a particular month, i.e.,

n L .
E i daily minimum temperature of a particularmonth
=

timin =

n

M
where n is the number of days of the month.
(iii) Daily maximum temperature is defined as the

highest temperature of a particular day of a particular
month.

(iv) Mean monthly maximum temperature of a particular
year: It is defined as the mean of the daily maximum
temperature for a particular month, i.e.,

n . . .
ZH daily maximumtemperature of a particularmonth

timax =

n

2
where, n is the number of days of the month.

(v) Mean monthly minimum temperature (for the whole
of the series), i.e.,

n -
- . timin
tmin = I_ﬂ— (3)
1

where n; is the number of year of the series.

(vi) Mean monthly maximum temperature (for the whole
of the series), i.e.,

n -

- i_ltimax
tmax =— (4)
n
where, n; is the number of year of the series.
(vii) Mean monthly temperature
E _ Emin +Emax (5)

2
(viii) Amplitude of the temperature:

(a) Diurnal amplitude : It is the difference between the
highest and lowest temperatures of a particular day.

(b) Mean monthly amplitude : It is the difference of
mean monthly maximum and monthly minimum
temperature.

(¢) Annual amplitude : It is the difference of the mean
monthly temperatures with the highest and lowest values
in the annual variation.

(ix) Standard deviation:

(6)

where, t; is the temperature of the defined month for
the iy, year,
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t is the mean temperature of that month for the
series with n; number of observations.

(x) Coefficient of variation (C.V.) %
Ot
C.V. (%) :TXIOO @)

(xi) Correlation coefficient: It is defined for a pair of
stations. At first scatter diagram was drawn to find out the
pattern of relation between the two stations. In case of
liner relation the coefficient of correlation has been
obtained by the formula.

>0, -ty )

S

where, ty; and ty; are the monthly temperatures of the

®)

i, years of the related stations and tx and Ey - Monthly
mean temperatures of the mentioned stations.

(xii) Regression equation: In case of linear correlation, the
equation is;

t, =ty + 22 (t, ~1) ©

where, oy, and oy, are the standard deviations of the

monthly temperature for the stations y and X respectively.

(xiii) Ratio of the temperature (Ry)

Mean monthly maximum temperature of a station

R % = — —x100
Mean monthly minimum temperature of a station
(10)
(xiv) Probability of monthly temperature
m
P(%)=—x100 (11)
n

where, m - no. of frequency of temperature of
different intervals.

n - total number of cases.

This formula is used for the preparation of integral
curves.

(xv) Mean decade deviation:

Z:: (Eidecade - E)

10

A= (12)

where, tidecade - mean annual temperature for iy
decade for a particular station:

t - mean annual temperature for the whole of the
series of that station.

i=1,2,3, ...., 6 for this research work. Decades are
defined as:

1* decade = 1949-1958
2™ decade = 1959-1968 etc.
4. Results and discussion

4.1. Mean monthly minimum
Bangladesh

temperature in

The mean of daily minimum temperatures (°C) of a
month is called mean monthly minimum temperature.
Some characteristics of mean monthly minimum
temperature of air in Bangladesh may be obtained in
Table 1.

4.1.1. Annual variation of mean monthly minimum
temperature in Bangladesh

Based on the mean monthly minimum temperature
of air for different stations of Bangladesh, the annual
variation curves have been prepared. The results are the
following :

The lowest values of the minimum temperatures in
all of the stations have been observed either in December
or in January (12.5 °C in Dhaka and 10.4 °C in Dinajpur).
It is due to the dominancy of the periphery of the Asiatic
Anticyclone in Bangladesh and due to the minimum value
of the radiation budget. The values rise from February
having the highest values in the months of July or August.
The highest values are due to the warm air mass carried in
Bangladesh by many centered thermal (heat lows)
depressions in addition to increased value of net solar
radiation of the earth surface (Mobassher, 1991;
Mobassher et al., 1992) With the introduction of the
north-eastern monsoon (winter monsoon) from October,
the frequency of periphery of Asiatic anticyclone begins
to increase (Mobassher, 1981). Also net radiation begins
to fall down. These two factors mainly cause the lowering
of minimum temperature.
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TABLE 1

Mean monthly minimum, mean monthly maximum, mean monthly amplitude, annual mean and monthly average surface temperature (°C)
of air in different stations of Bangladesh

Station Parameter Jan Feb Mar Apr  May Jun July  Aug Sep Oct Nov Dec Annual mean
Cox’s Bazar Mean monthly max 267 279 30 322 328 307 301 303 311 313 30 27.5 26
Mean monthly min 149 169 207 239 251 252 251 25 25 242 209 165
Monthly average 208 224 254 281 28 279 276 276 28 278 255 22 32
Mean monthly amplitude 11.8 11 9.3 8.3 7.7 5.5 5 5.3 6.1 7.1 9.1 11 :
Chittagong Mean monthly max 26 28.1 30.7 319 323 314 308 31 31.5 31.3 29.7 267 258
Mean monthly min 13.8 161 204 235 245 252 252 251 251 24 20.1 216 ’
Monthly average 199 221 255 277 286 283 28 28.1 283 276 249 209 8.7
Mean monthly amplitude  12.2 12 10.3 8.4 7.5 6.2 5.6 59 6.4 7.3 9.6 11.6 ’
Rangamati Mean monthly max 26.1 29 325 333 331 316 311 315 32 31,6 294 267 2%
Mean monthly min 138 157 19.8 23 242 25 249 249 249 238 20 15.7
Monthly average 20 223 261 282 286 283 28 282 284 277 247 212 36
Mean monthly amplitude  12.3 13.3 12.7 10.3 8.9 6.6 6.2 6.6 7.1 7.8 9.4 11 :
Barisal Mean monthly max 256 284 322 336 332 317 309 311 314 315 294 2064 259
Mean monthly min 12.3 152 205 239 25 257 256 258 255 239 18.8 13.9 ’
Monthly average 189 218 264 287 29.1 287 282 285 285 277 241 202 102
Mean monthly amplitude 13.3 132 11.7 9.7 8.2 6 53 53 59 7.6 10.6 125 ’
Khulna Mean monthly max 257 289 329 346 345 328 317 319 321 319 297 267 264
Mean monthly min 129 158 206  24.1 254 262 261 263 259 241 19.5 14.4 ’
Monthly average 193 223 267 294 30 295 289 291 24 28 246 205 107
Mean monthly amplitude 12.8  13.1 12.3 10.5 9.1 6.6 5.6 5.6 6.2 7.8 102 123 ’
M. Court Mean monthly max 253 279 313 327 326 311 304 308 31 31.1 289 262 258
Mean monthly min 13.4 159 199 235 249 256 256 256 255 244 194 155 ’
Monthly average 193 219 256 281 288 283 28 282 283 278 244 208 95
Mean monthly amplitude 11.9 12 114 9.2 7.7 5.5 4.8 52 5.5 6.7 9 10.7 ’
Jessore Mean monthly max 257 288 332 353 349 332 32 322 326 32 29.7 266 2.1
Mean monthly min 11.1 14.2 194 236 251 258 259 259 255 232 177 124 ’
Monthly average 184 215 263 294 30 29.5 29 291 283 276 237 195 116
Mean monthly amplitude 146 146  13.8 11.7 9.8 7.4 6.1 6.3 7.1 8.8 12 14.2 ’
Comilla Mean monthly max 254 278 312 327 326 314 31 31,6 317 314 293 266 256
Mean monthly min 12.1 15.1 197 228 243 253 254 254 252 235 18.5 13.6 ’
Monthly average 185 214 255 278 285 284 282 285 285 275 239 201 97
Mean monthly amplitude  13.3 127 115 9.9 83 6.1 5.6 6.2 6.5 7.9 10.8 13 ’
Faridpur Mean monthly max 242 277 321 339 331 321 312 313 315 31 284 253 256
Mean monthly min 119 146 192 23 243 255 256 261 258 239 18.8 13.7 ’
Monthly average 181 211 257 285 287 288 284 287 286 274 236 195 107
Mean monthly amplitude  12.3 13.1 12.9 10.9 8.8 6.8 5.6 52 5.7 7.1 9.6 11.6 ’
Dhaka Mean monthly max 252 283 325 338 33 319 314 316 317 317 293 263 262
Mean monthly min 12.5 155 201 237 247 259 262 262 258 237 18.7 14 ’
Monthly average 188 219 264 287 289 289 288 289 288 277 24 22.1 101
Mean monthly amplitude  12.7 12.8 124 101 83 6 52 5.4 59 8 10.6 123 ’
Ishurdi Mean monthly max 243 278 326 347  36.6 33 32 322 322 314 294 258 256
Mean monthly min 102 129 178 243 244 257 259 26 256 229 17.5 12.1 ’
Monthly average 173 204 252 295 295 293 291 291 289 272 234 19 122
Mean monthly amplitude  14.1 14.9 14.8 10.4 10.2 7.3 6.3 6.2 5.8 8.5 1.7 137 ’
Rajshahi Mean monthly max 244 279 331 356 349 334 322 325 324 315 293 257 258
Mean monthly min 11 133 18 229 244 258 26 261 257 232 17.8 12.8 ’
Monthly average 177 206 255 292 297 296 291 293 29 274 235 193 12
Mean monthly amplitude 134 146  15.1 12.7 10.5 7.6 6.2 6.4 6.7 8.3 115 12.9
Mymensingh Mean monthly max 247 272 311 322 318 314 312 314 313 311 291 262 253
Mean monthly min 11.8 142 185 222 237 254 259 261 255 234 18.3 13.7 ’
Monthly average 182 207 248 272 277 284 285 288 284 273 237 199 106
Mean monthly amplitude 12.9 13 12.6 10 8.1 6 5.3 5.3 5.8 7.7 10.8 12.5 ’
Sylhet Mean monthly max 252 276 306  3l1.1 307 309 312 317 316 309 292 265 25
Mean monthly min 12.6 14.5 183 211 228 245 251 252 246 227 183 14.3
Monthly average 189  21.1 245 261 267 277 281 288 281 268 237 204 95
Mean monthly amplitude  12.6 13.1 12.3 10 7.9 6.4 6.1 6.5 7 8.2 109 122 ’
Bogra Mean monthly max 248 277 32 338 331 324 318 321 32 314 296 2064 257
Mean monthly min 11.7 14 184 227 24 257 261 263 257 232 18.1 13.6 ’
Monthly average 182 209 252 282 286 29 289 292 288 273 239 20 1
Mean monthly amplitude 13.1 13.7 13.6 11.1 9.1 6.7 5.7 5.8 6.3 8.2 11.5 12.8
Dinajpur Mean monthly max 239 271 314 326 327 324 318 322 318 311 289 257 249
Mean monthly min 104 127 169 21 233 251 257 26 253 223 16.3 11.9 ’
Monthly average 17.1 199 241 268 28 288 288 291 28.6 267 226 18.8 12
Mean monthly amplitude  13.5 144 145 11.6 9.4 7.3 6.1 6.2 6.5 8.8 126 138
Rangpur Mean monthly max 23.7 26.5 30.6 322 31.8 31.9 31.8 322 31.7 30.8 284 252 248
Mean monthly min 10.6 128 167 205 229 249 258 263 253 224 172 127 ’
Monthly average 172 197 237 263 273 284 288 293 285 266 228 19 o

Mean monthly amplitude 13.1 13.7 13.9 11.7 8.9 7 6 59 6.4 8.4 11.2 12.5
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Fig. 1. Annual variation curve of mean monthly maximum
temperature (°C)

Thus, the lowest value of minimum temperature in
Bangladesh is observed in January or December by the
influence of the periphery of Asiatic anticyclone and the
lowest net solar radiation of the earth surface in
Bangladesh. The highest value is observed in July or
August by the dominancy of warm air mass of the Bay of
Bengal by monsoon depression and increased value of net
solar radiation. (Mobassher, 1991).

4.1.2. Spatial distribution of mean
minimum temperature in Bangladesh

monthly

Analysis shows that the mean monthly minimum
temperature in January-February, December and June -
September are quasi longitudinal, while the spatial
distributions in the months of March - May and October -
November are quasi latitudinal. From the analysis it is
clear that the lowest values (24.5 °C in Sylhet, 10.4 °C in
Dinajpur) are observed in the north and north-eastern part
of Bangladesh.

42. Mean monthly maximum
Bangladesh

temperature in

Some characteristic of mean monthly maximum
temperature of air in Bangladesh may be obtained in
Table 1.

4.2.1. Annual variation of mean monthly maximum
temperature (°C) in Bangladesh

Annual variations of mean monthly maximum
temperature in Bangladesh are double peaked. The lowest
values (24.7 °C in Mymensingh, 25.7 °C in Jessore) are
observed in January or December and the principal
maximum (35.6 °C in Rajshahi, 33.8 °C in Dhaka) is
observed mainly in April or May. The secondary
minimum (30.4 °C in M. Court) is observed in July and
the secondary maximum (32.1 °C in Bogra) is observed in
August or in September (Fig. 1). The minimum of the

maximum monthly temperature is due to the dominancy
of the periphery of Asiatic anticyclone in Bangladesh and
due to the lowest value of solar radiation of the earth
surface. The principal maximum in April or May is due to
the thermal depression and the highest value of the net
solar radiation of earth surface (Mobassher, 1981;
Mobassher, 1991; Mobassher et al., 1992). The secondary
minimum is observed in July due to the frequent
occurrence of rainfall by monsoon depression.

With the introduction of the north eastern monsoon
the frequency of the Asiatic anticyclone begins to increase
causing the fall of maximum monthly temperature and the
decrease of net solar radiation of the earth.

4.2.2. Spatial distribution of mean monthly
maximum surface temperature (°C) in
Bangladesh

From the analysis it is clear that spatial distributions
in January-February are quasi latitudinal, while the spatial
distribution in the months of March-December are quasi
longitudinal. The analysis also shows that in January-
February highest values (26.1 °C in Rangamati) are
observed in the south and south-eastern portion and in
March-December, the highest values (34.9 °C in Rajshahi
and Jessore) are observed in the western portion of
Bangladesh. The lowest values (30.7 °C in Sylhet, 30.3 °C
in Cox’s Bazar) are observed in the north and north-
eastern portion of the country.

4.3 Monthly average temperature (°C) in Bangladesh

Some characteristics of monthly average temperature
of air in Bangladesh may be obtained in Table 1. Analysis
shows that the spatial distributions of monthly average
temperature in January-March and October-December are
quasi latitudinal, while the spatial distributions in the
months of April-September are quasi longitudinal, It
comes out that the lowest values (26.7 °C) are observed in
the north-eastern part of Bangladesh. The values increase
towards the south and the south-west portion of the
country (28 °C in Khulna).

4.4. Mean annual temperature (°C) of air in
Bangladesh

The results may be obtained in Table 1. Analysis
shows that the spatial distribution of mean annual
temperature of air varies from 24.8 °C to 26.4 °C. The
lowest temperature is observed in the northern portion of
Bangladesh. The values increase from the northern to the
southern part of the country. The isotherms are quasi-
latitudinal. The maximum value of temperature is located
in Khulna (26.4 °C).
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4.5. Mean monthly amplitude of temperature (°C) in
Bangladesh

The results are shown in Table 1.

4.5.1. Annual variation of mean monthly amplitude
of temperature (°C) in Bangladesh

Analysis shows that the highest values (14.5 °C in
Dinajpur, 12.8 °C in Dhaka) of mean monthly amplitude
of temperature are observed in January, February, March
or December. The values fall very sharply attaining
minimum values (5.6 °C in Comilla, Chittagong) in the
months of July, August (Fig. 2). After this the values rise
very sharply attaining the maximum value as described
earlier. The highest values of mean month amplitude are
managed by the fluctuation of remote periphery of Asiatic
anticyclone. The lowest values of the amplitude are
observed due to the dominancy of monsoon depressions in
Bangladesh and its surrounding areas.

4.5.2. Spatial distribution of mean monthly
amplitude of temperature (°C) in Bangladesh

The spatial distributions of mean monthly amplitude
of temperature in Bangladesh are quasi longitudinal in
different months. From the analysis it is clear that the
highest values are observed in the western portion
(14.6 °C in Jessore in January) and the lowest values
(5.5 °C in M. Court and Cox’s Bazar in June) are
observed in the eastern portion of Bangladesh. The values
rise from the west to the eastern of the country.

4.6. Spatial distribution of mean annual amplitude
of temperature (°C) in Bangladesh

Analysis shows that spatial distribution of mean
annual amplitude of air temperature in Bangladesh varies
from 8.2 °C (Cox’s Bazar) to 12.2 °C (Ishurdi). The
lowest amplitudes are observed in the eastern portion of
Bangladesh. The highest value (12.2 °C) is observed in
Rajshahi. The values decrease towards the eastern portion
of the country. The isoamplitudes are quasi longitudinal.

4.7. Standard deviation of mean monthly minimum
temperature (°C) of air in Bangladesh

The results are shown in Table 2.

4.7.1. Annual variation of S.D. of mean monthly
minimum temperature (°C) of air in
Bangladesh

Analysis shows that the annual variation pattern
varies from station to station. However, double peaked
variations are dominant (in 10 stations) (Fig. 3).

—s— Dinajpur
—=— Rangpur
—&— Rajshahi

—s— Mymens ingh

—e— Chittagong

Standard devition (%)

Month

Fig. 3. Annual variation curve of S. D. of mean monthly minimum
temperature (°C)

4.7.2. Spatial distribution of S. D. of mean monthly
minimum temperature of air (°C) in
Bangladesh

Analysis shows that the S. D. values of mean
minimum temperature are quasi latitudinal in the months
of March-April, June-July and October-December and
quasi longitudinal in these months January-February, May
and August to September. The highest values are observed
either in the north-west portion (In March 1.9 °C in
Dinajpur, In April 2.1 °C in Rangpur) or in the south-west
portion(In October 1.4 °C in Khulna) when the isotherms
are quasi latitudinal. When the isotherm are longitudinal,
the highest values are observed either in eastern portion
(in January 1.6 °C in Rangamati) or in the north-west
portion (in May 1.6 °C in Rangpur).

4.8. S. D. of mean monthly maximum temperature of
air (°C) in Bangladesh

The results are shown in Table 2.

4.8.1. Annual variation of S. D. of mean monthly
maximum temperature of air (°C) in
Bangladesh

Analysis shows that the highest values (1.2 °C in
Chittagong in February, 1.5 °C in Dhaka in March) are
mainly observed in the months of February or March or
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TABLE 2

Standard deviation of mean monthly maximum, mean monthly minimum and mean monthly temperature of air (°C) in different

stations of Bangladesh in different months

Station Parameter Jan Feb Mar  Apr  May June July Aug  Sep Oct  Nov  Dec
Cox’s Bazar Mean monthly max 0.9 0.8 1.2 1.1 0.6 0.9 0.9 0.9 0.9 1 1.1 1
Mean monthly min 0.9 1.1 1 0.9 0.8 0.6 0.4 0.5 0.4 0.6 1.3 1
Mean monthly 5.9 5.5 4.7 42 3.9 2.8 2.5 2.6 3.1 3.6 4.6 5.5
Chittagong Mean monthly max 0.8 1.2 1 0.9 0.6 0.8 0.7 0.7 0.6 0.8 0.9 1
Mean monthly min 0.8 0.9 1 0.9 0.8 0.6 0.6 0.4 0.4 0.5 1.3 0.8
Mean monthly 6.1 6 5.1 42 3.7 3.1 2.8 3 32 3.7 4.8 5.8
Rangamati Mean monthly max 1 1.5 1.4 1.4 1.2 0.9 0.8 0.9 0.8 0.7 0.9 0.9
Mean monthly min 1.6 1.6 1.6 1.2 1.1 0.8 0.6 0.5 0.5 0.9 1.6 1.6
Mean monthly 6.2 6.7 6.4 5.2 4.5 33 3.1 33 3.6 3.9 4.7 5.5
Barisal Mean monthly max 0.9 1.2 1.1 1 0.8 0.8 0.6 0.6 0.6 0.7 0.8 0.7
Mean monthly min 1.2 1.9 1.3 1 0.9 0.5 0.4 0.4 0.5 0.7 1 1.1
Mean monthly 6.6 6.6 5.9 49 4.1 3 2.6 2.6 3 3.8 5.3 6.3
Khulna Mean monthly max 0.9 1.3 1.2 1.2 0.9 0.8 0.7 0.7 0.7 0.7 0.7 0.8
Mean monthly min 1.4 1.1 1.2 0.9 0.8 0.5 0.4 0.4 0.4 1.4 1.3 1.2
Mean monthly 6.4 6.5 6.2 5.3 4.6 33 2.8 2.8 3.1 3.9 5.1 6.2
M. Court Mean monthly max 0.8 1.2 1 1 1 1.1 0.7 0.8 0.8 0.8 0.9 0.7
Mean monthly min 1 1.4 1.5 0.9 0.7 0.6 0.5 0.5 0.4 0.6 1.5 1.2
Mean monthly 6 6 5.7 4.6 3.9 2.8 2.5 2.6 2.8 3.3 4.5 5.4
Jessore Mean monthly max 1 1.3 1.2 1.6 1.2 1.1 0.7 0.8 0.7 0.9 1 0.9
Mean monthly min 1 1.2 1.3 0.8 0.8 0.5 0.5 0.4 0.4 0.8 1.7 1.2
Mean monthly 7.3 7.3 6.9 5.8 4.9 3.7 3.1 32 3.5 44 6 7.1
Comilla Mean monthly max 1 1.2 1.3 1.1 1 0.9 0.7 0.7 0.7 0.7 0.9 1
Mean monthly min 1 1.1 1.2 1 0.8 0.4 0.4 0.3 0.4 0.7 1.2 1.2
Mean monthly 6.7 6.3 5.7 49 4.1 3.1 2.8 3.1 32 3.9 5.4 6.5
Faridpur Mean monthly max 1 1.5 1.3 1.6 1.9 0.9 0.7 0.8 0.7 0.9 1.2 1.3
Mean monthly min 1 1.3 1.4 0.9 0.8 0.7 1.1 0.6 0.7 0.7 1.2 1.2
Mean monthly 6.1 6.6 6.4 5.5 4.4 33 2.8 2.6 2.8 3.6 4.8 5.8
Dhaka Mean monthly max 1 1.4 13 1.5 1.1 0.9 0.6 0.8 0.7 0.7 0.8 0.9
Mean monthly min 1.3 1.4 1.3 1 0.9 0.6 0.4 0.5 0.4 0.7 1.2 1.3
Mean monthly 6.3 6.4 6.2 5 4.1 3 2.6 2.7 2.9 4 53 6
Ishurdi Mean monthly max 1 1.4 1.5 1.6 1.4 0.6 0.7 0.6 0.9 0.7 0.9
Mean monthly min 1 1.4 1.2 0.8 0.8 0.5 0.4 0.4 0.5 0.8 1.4 1.2
Mean monthly 7.1 7.4 7.4 5.2 5.1 3.6 3.1 3.1 33 42 5.9 6.8
Rajshahi Mean monthly max 1 1.4 1.5 1.5 1.5 1.2 0.6 0.7 0.8 0.8 0.6 0.7
Mean monthly min 1.1 1.1 1.1 1.1 0.9 0.6 0.4 0.4 0.5 0.9 1.1 1
Mean monthly 6.7 7.3 7.6 6.4 5.3 3.8 3.1 3.2 3.4 42 5.8 6.5
Mymensingh ~ Mean monthly max 1 1.3 1.2 1.5 1.3 0.6 0.6 1 1 1 0.7 0.8
Mean monthly min 1 1.4 1.2 1 1 0.6 0.5 0.5 0.6 0.9 1 0.9
Mean monthly 6.5 6.5 6.3 5 4 3 2.6 2.7 2.9 3.9 5.4 6.3
Sylhet Mean monthly max 1.3 1.5 13 1.6 1.3 1.1 1 1 1 0.9 0.8 0.9
Mean monthly min 0.9 1.2 1 0.9 0.8 0.5 0.5 0.5 0.7 0.9 1 0.9
Mean monthly 6.3 6.5 6.1 5 4 3.2 3 3.2 35 4.1 5.5 6.1
Bogra Mean monthly max 1.2 1.2 1.5 1.6 1.5 0.9 0.7 0.8 0.7 0.9 1 1
Mean monthly min 0.8 1.2 1.1 1 0.8 0.5 0.5 0.4 0.5 0.8 1.1 0.8
Mean monthly 6.6 6.9 6.8 5.6 4.5 33 2.9 2.9 32 4.1 5.8 6.4
Dinajpur Mean monthly max 1.6 1.6 1.6 1.7 1.7 1 0.8 0.9 0.8 0.9 0.7 1
Mean monthly min 0.9 1.3 1.9 1.4 1.4 1.5 1.2 0.6 0.6 1 1.2 1.2
Mean monthly 6.8 7.2 7.3 5.8 4.7 3.7 3.1 3.1 33 4.4 6.3 6.9
Rangpur Mean monthly max 1.2 1.4 1.3 1.9 1.2 0.8 0.8 0.7 0.9 0.8 0.9 1
Mean monthly min 1 1.4 1.6 2.1 1.6 1.5 0.8 0.4 0.8 0.9 1 1.1
Mean monthly 6.5 6.9 7 5.9 4.4 3.5 3 3 32 42 5.6 6.3
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April, while the lowest values are observed in the months
of July or August (0.6 °C in Dhaka in July, 0.7 °C in
Rangpur in August) or September. The annual variation
curves of mean monthly maximum temperature are single
peaked (Comilla, Khulna), double peaked (Cox’sBazar),
triple peaked (Dinajpur, Rangpur, Rajshahi, Mymensingh,
Sylhet, Ishurdi, Dhaka, Rangamati, Chittagong) or tetra
peaked (Faridpur, M. Court, Jessore, Barisal). Single
peaked are observed in the months of February or March,
double peaked are observed in April, August or
November, triple peaked are observed in February, March,
April, May, June, September, October. Tetra peaked are
observed in February, April, May, June, August,
November or December (Fig. 4).

4.8.2. Spatial distribution of standard deviation
(S. D.) of mean monthly maximum
temperature of air (°C) in Bangladesh

From the analysis it is clear that the spatial
distributions of S. D. of mean monthly maximum
temperature of air are quasi latitudinal in the months of
January-May and December, while the spatial
distributions are quasi longitudinal in the months of June-
November. The highest values (in January 1.6 °C in
Dinajpur, in April 1.9 °C in Rangpur) are observed in the
northern portion and the lowest values (in March 1 °C in
M.court and Chittagong) are observed in the southern
portion of the country in the months of January-May. The

value rises towards the north. In the months of June-
November, the highest values are observed in the western
portion (in June 1.2 °C in Rajshahi) or in the north eastern
portion (in July 1 °C in Sylhet) or in the south-eastern
portion (in November 1.1 °C in Cox’s Bazar) of
Bangladesh.

49. S. D. of mean monthly temperature (°C) in
Bangladesh

The results are shown in Table 2.

4.9.1. Annual variation of S. D. of mean monthly
temperature of air (°C) in Bangladesh

Analysis shows that the variation pattern is not
regular the highest values are observed mainly in January,
February, March or December (6.7 °C in Comilla in
January, 6.4 °C in Dhaka in February, 7.6 °C in Rajshahi
in March), while the lowest values (2.6 °C in
Mymensingh in July, 2.6 °C in Faridpur in August) are
observed mainly in July or August. The values fall sharply
from March upto the lowest value in July or August. After
that the values rise sharply attaining the highest values.
The rising and falling pattern are almost same (Fig. 5).
The highest values may be due to the fluctuation of the
remote periphery of Asiatic anticyclone. The lowest
values are observed due to dominance of monsoon
depressions and its surrounding areas (Mobassher, 1991).

4.9.2. Spatial distribution of S. D. of mean monthly
temperature of air (°C) in Bangladesh

Analysis shows that the spatial distributions of S. D.
of mean monthly temperature are quasi longitudinal in the
months of January-December. The highest values (in May
5.3 °C in Rajshahi) of S. D. of mean monthly temperature
are observed in the western portion of Bangladesh. The
lowest values are located in the east and in the south
portion (in June 2.8 °C in M. Court and Cox’s Bazar) of
the country. The value rises from east to the west.

4.10. Coefficient of Variation of mean monthly
temperature of air (%) in Bangladesh

The results are shown in Table 3.

4.10.1. Annual variation of C. V. of mean monthly
temperature of air (%) in Bangladesh

Analysis shows that the highest values of annual
variation of C.V. of mean monthly temperature are mainly
observed in January (39.8% in Dinajpur, 33.7% in Dhaka)
and the lowest values are mainly observed in July (9.1%
in Dhaka) or August (10.2% in Rangpur). The values fall
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TABLE 3

Coefficient of variation of mean monthly temperature of air (%) in different stations of Bangladesh

Station Parameter Jan Feb Mar  Apr  May June July  Aug Sep Oct Nov  Dec
Cox’s Bazar Mean monthly max 3.3 3 3.9 33 1.8 2.9 2.8 3.1 2.8 3.2 3.6 3.6
Mean monthly min 6.2 6.7 5 3.7 3 2.3 1.6 2 1.4 2.3 6 6.3
Mean monthly 289 246 184 147 133 9.9 9.1 9.6 11 128 179 251
Chittagong Mean monthly max 3.1 4.1 32 2.7 2 2.7 2.2 2.3 2 2.6 32 3.9
Mean monthly min 5.7 5.8 4.7 3.9 3.4 22 22 1.6 1.4 2.3 6.6 5.6
Mean monthly 305 271 201 152 131 10.9 9.9 105 114 132 192 278
Rangamati Mean monthly max 3.8 5.2 4.1 43 3.6 2.8 2.6 3 2.6 2.1 3 34
Mean monthly min ~ 11.7 9.9 8.1 5.4 4.5 3 22 2 22 3.7 8 10
Mean monthly 31 299 244 183 155 11.7 11 11.7 125 141 189 258
Barisal Mean monthly max 34 4.1 33 2.9 2.3 2.6 1.8 1.9 1.9 22 2.8 2.8
Mean monthly min 9.5 12.4 6.5 4.1 3.4 2 1.7 1.4 1.8 3 5.3 8.2
Mean monthly 35 303 223 169 141 10.6 9.3 9.2 105 13.7 22 31.2
Khulna Mean monthly max 3.4 4.6 3.6 3.4 2.7 2.5 2.3 22 22 22 2.9 3.1
Mean monthly min ~ 10.6 7.2 5.9 3.6 3.1 2 1.6 1.4 1.4 5.6 6.6 8.1
Mean monthly 331 291 231 179 152 11.3 9.7 9.6 10.7 14 20.8 30
M. Court Mean monthly max 3.1 44 3 3.2 3 3.5 2.4 2.6 2.6 2.7 32 2.7
Mean monthly min 7.5 9.1 7.6 3.9 2.9 2.5 1.8 1.8 1.6 2.6 7.3 7.7
Mean monthly 308 275 222 164 135 9.7 8.8 9.2 9.8 12 184 257
Jessore Mean monthly max 3.8 4.6 3.7 4.6 3.5 33 2.2 2.4 2.2 2.9 34 33
Mean monthly min 9.3 8.7 6.5 3.4 32 2 1.8 1.4 1.4 3.5 9.5 7.7
Mean monthly 398 341 264 198 164 12.4 105 109 122 159 254 363
Comilla Mean monthly max 3.9 4.1 4 34 3 2.7 2.4 23 23 2.2 3 3.6
Mean monthly min 8.1 7.3 5.9 42 33 1.7 1.5 1.3 1.6 3 6.3 8.9
Mean monthly 355 295 225 177 146 10.8 9.9 109 114 143 225 325
Faridpur Mean monthly max 4.3 5.5 3.9 4.6 3.6 2.9 2.3 2.7 2.1 3.1 4.1 5
Mean monthly min 8 8.7 7 4.1 3.3 2.7 42 24 2.6 3 6.5 8.4
Mean monthly 339 31 251 192 154 11.5 9.9 9.1 9.9 13 205 29.7
Dhaka Mean monthly max 4 5.1 3.9 4.5 3.5 2.9 2 2.4 2.3 2.3 2.8 34
Mean monthly min ~ 10.3 8.7 6.6 4.2 3.5 22 1.5 1.8 1.7 3.1 6.6 9.6
Mean monthly 337 293 233 176 143 10.3 9.1 9.2 102 145 22 27.3
Ishurdi Mean monthly max 4 5.2 4.5 4.6 4.1 3.1 1.8 2.1 1.9 2.8 24 33
Mean monthly min 9.5 10.5 7 33 33 1.9 1.5 1.5 1.8 3.7 8 9.8
Mean monthly 409 365 294 176 174 12.3 10.8 10.6 11.6 126 25.1 36
Rajshahi Mean monthly max 4.3 4.9 4.6 4.1 44 3.6 2 2.3 2.5 2.5 2.1 2.8
Mean monthly min 9.7 7.9 6.1 4.7 3.9 22 1.6 1.6 1.8 4.1 6.3 8
Mean monthly 379 355 297 217 179 12.9 106 109 11.6 152 245 337
Mymensingh ~ Mean monthly max 4.2 4.8 4 4.5 4.1 2 1.9 3.1 33 3.3 22 32
Mean monthly min 8.6 9.6 6.5 43 4.1 24 1.7 1.9 22 4 5.7 6.4
Mean monthly 356 312 255 184 147 10.5 9.2 9.4 102 142 227 314
Sylhet Mean monthly max 5.1 5.6 4.2 5.1 43 3.6 3.1 33 32 3 2.6 33
Mean monthly min 6.8 8.3 5.3 4 35 2.1 2 2 2.8 3.8 5.6 6.9
Mean monthly 335 311 251 192 149 11.5 108 114 125 154 231 30
Bogra Mean monthly max 4.7 4.5 4.7 4.7 4.5 2.8 2.2 2.5 23 2.9 33 3.8
Mean monthly min 7 8.7 6 4.4 3.1 1.8 1.7 1.4 1.9 3.4 6 6.1
Mean monthly 36.1 329 27 19.7 158 11.5 9.9 9.9 11 151 242 322
Dinajpur Mean monthly max 6.6 59 52 52 5 3.1 2.4 2.7 2.6 2.9 2.3 39
Mean monthly min 9.1 10.4 11.3 6.7 6.1 6 4.8 2.1 22 44 7.2 10.3
Mean monthly 398 364 301 218 168 144 106 105 115 166 277 36.6
Rangpur Mean monthly max 5.1 5.3 4.1 6 3.8 2.6 2.5 2.3 2.7 2.7 32 4
Mean monthly min 9.3 10.9 9.3 10.2 7 6 3.2 1.6 3.1 3.8 6.1 8.2
Mean monthly 38 349 295 223 162 12.4 104 102 113 158 246 329
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Fig. 7. Run of mean annual temperature (°C) in Dhaka

sharply upto the lowest value and then the values raise
very sharply upto highest values as described. The rising
and falling patterns are almost the same (Fig. 6).

4.10.2. Spatial distribution of C.V. of mean monthly
temperature of air (%) in Bangladesh

It is found that spatial distributions of C. V. of mean
monthly temperatures are quasi-longitudinal in the months
of January-December. The highest values (In February
36.5% in Ishurdi, in June 14.4% Dinajpur) are observed in
the west and in the north-western portion of Bangladesh.
The lowest values (in March 18.4% in Coxs Bazar) are
located in the east and south-eastern portion of the
country. The values rise from the south-eastern portion to
the west and the north-western part of Bangladesh.

5. Run of mean annual temperature (°C) in
Bangladesh for the years 1949-2008

The run of mean annual temperature has been
studied by graphical method. The results may be shown in
Fig. 7.

TABLE 4

The highest and the lowest value of mean annual temperature (°C) in
Bangladesh from 1949 to 2008

Station Highest value in (°C)  Lowest value in (°C)
(Year) (Year)

Cox’s Bazar 28 (1988) 24.4 (1955)
Chittagong 27.6 (1958) 22.7 (1949)
Rangamati 27.3 (1966) 24.7 (1993)
Barisal 28 (1970) 23.7 (1971)
Khulna 27.6 (1966) 24.4 (1982)
M.Court 27.9 (2005) 24(1981)
Jessore 27.5 (1961,1975) 23.7 (2000)
Comilla 26.9 (1953) 23.8 (1995)
Faridpur 26.6 (2006) 23.2 (1971)
Dhaka 27.1 (1957,1986) 23.6 (1955)
Ishurdi 26.4 (1968,2006) 24.2 (1964)
Rajshahi 27 (1979) 23.4 (1993)
Mymensingh 27.2 (1964) 23.7 (1968, 1991)
Sylhet 27(1967) 24.2 (1964)
Bogra 26.8 (1983) 23.6 (1969)
Dinajpur 26.4 (1972) 22.9 (1961)
Rangpur 27.3 (1962) 22.6 (1969, 1981)

5.1. The highest and the lowest value of mean
annual temperature (°C) in Bangladesh from
1949 to 2008

The highest and lowest values of mean annual
temperature for different stations of Bangladesh may be
found in Table 4.

Analysis shows that the height of the mean of the
annual temperature has been observed in Cox’s Bazar in
1988 and in Barisal in 1970, which is 28 °C, the lowest
temperature has been observed in Rangpur in 1969 and in
1988 which is 22.6 °C.

5.2. Periodicity of temperature (°C) in Bangladesh

The periodicity of temperature (°C) has been studied
by the construction of periodigrams for the annual
temperature. The mean of the periods may be obtained in
Table 5. It varies from 3.3 (Comilla & Jessore) to 5.9
(Faridpur) years.

5.3. Mean decade deviation of temperature (°C) in
different decades from 1949 to 2008 in
Bangladesh

The data used in this investigation have been divided
into the following decades

1949 - 1958 (1** decade), 1959 - 1968 (2™ decade),
1969 - 1978 (3™ decade), 1979 - 1988 (4™ decade), 1989 -
1998 (5™ decade), 1999 - 2008 (6™ decade).
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TABLE 5

The Mean of the period for individual waves of periodigram
(By graphical method)

Station Mean period (year)
Cox’s Bazar 4
Chittagong 4.1
Rangamati 5.7
Barisal 2.8
Khulna 6
M.Court 4
Jessore 33
Comilla 33
Faridpur 5.9
Dhaka 4.8
Ishurdi 3.5
Rajshahi 4.1
Mymensingh 4.1
Sylhet 34
Bogra 4.8
Dinajpur 4.8
Rangpur 44

The results are shown in the Table 6.

The spatial distributions for the deviation of annual
sum of temperature from the mean have been analyzed in
the following way;

First decade (1949-1958)

Analysis reveals that except in comilla (+0.1 °C),
Khulna (+0.1 °C) and Barisal (+0.1 °C), the whole of the
country experiences negative deviation of temperature.
Highest negative deviation has been observed in Bogra
(-1.6 °C) and the lowest of it in Sylhet (-0.1 °C) and
Chittagong (-0.1 °C).

Second decade (1959-1968)

In the second decade, the distribution is almost
analogous to that of the first one. It is clear that except in
Dinajpur (+0.2 °C), Rangpur (+0.2 °C), Mymensingh
(0.4 °C), Sylhet (+0.3 °C) and Rangamati (+0.3 °C), the
whole of Bangladesh experiences negative deviation of
temperature from the normal.

Third decade (1969-1978)

In this decade the whole country experiences
negative deviation of temperature except in Dinajpur
(+0.2 °C), Sylhet (+0.1 °C), Khulna (+0.2 °C), Rangamati
(+0.2 °C) and Jessore (+0.1 °C). It is almost analogous to
the second decade.

34
33
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Dhaka

24 26 28 30 32 34 36 38 40

Fig. 8. Scatter diagram of mean monthly temperature °C of Dhaka
and Sylhet for April

Fourth decade (1979- 1988)

In fourth decade except, in Rajshahi (+0.1 °C),
Bogra (+0.2 °C), Mymensingh (+0.2 °C), Dhaka
(+0.1 °C), Comilla (+0.1 °C) and Chittagong (+0.1 °C),
the rest of the country experience negative deviation of
temperature.

Fifth decade (1989-1998)

In this decade the distribution is almost analogous to
that of the fourth decade. The analysis shows that except
in Dinajpur (+0.1 °C), Rangpur (+0.1 °C), Bogra
(+0.3 °C), Dhaka (+0.2 °C), M. Court (+0.3 °C),
CoxsBazar (+0.3 °C) Chittagong (+0.2 °C) and Faridpur
(+0.3 °C), the whole country experiences negative
deviation of temperature.

Sixth decade (1999-2008)

In this decade positive deviation of temperature is
dominant all over the country. The highest value of
positive deviation of temperature is observed in Faridpur
(+0.8 °C) and the lowest value is observed in
Mymensingh (+0.1 °C).

From the above analysis it is clear that from the first
to the fifth decades (i.e., from 1949 to 1999), the whole of
the country experiences negative deviation of mean annual
temperature from the normal, while in the sixth decade,
the positive deviation of the mean annual temperature
dominates all over the country.

5.4. Correlation characteristics of temperature
between selected stations

For the purpose scatter diagrams have been prepared
(Fig. 8). Analysis shows that the relation is linear.

Dhaka — Sylhet

Correlation coefficient of mean temperature between
Dhaka and Sylhet varies from 0.37 to 0.72.
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TABLE 6

Mean decade deviation of mean annual temperature (°C) in different stations of Bangladesh

Station First Decade Second Decade Third Decade Forth Decade Fifth Decade Sixth Decade

(1949-1958) (1959-1968) (1969-1978) (1979-1988) (1989-1998) (1999-2008)
Cox’s Bazar -0.5 -0.4 -0.5 -0.1 +0.3 +0.7
Chittagong -0.1 -0.5 -0.2 +0.1 +0.2 +0.4
Rangamati -0.7 +0.3 +0.2 -0.1 -0.2 +0.2
Barisal +0.1 -0.1 -0.2 -0.3 -0.1 +0.3
Khulna +0.1 -0.3 +0.2 -0.3 -0.2 +0.4
M. Court -0.6 -0.1 -0.8 -04 +0.3 +0.7
Jessore -0.3 -0.2 +0.1 -0.2 -0.1 +0.3
Comilla +0.1 -0.2 0 +0.1 -0.3 +0.2
Faridpur -0.3 -0.4 -0.7 -0.1 +0.3 +0.8
Dhaka -0.5 -0.3 -0.2 +0.1 +0.2 +0.4
Ishurdi N.A -0.2 -0.4 -0.3 -0.2 +0.4
Rajshahi N.A -0.5 -0.2 +0.1 -0.3 +0.4
Mymensingh -0.2 +0.4 -0.9 +0.2 -0.3 +0.1
Sylhet -0.1 +0.2 +0.2 -0.4 -0.2 +0.3
Bogra -1.6 -0.6 -0.6 +0.2 +0.3 +0.5
Dinajpur -0.5 +0.2 +0.2 -0.3 +0.1 +0.4
Rangpur N.A +0.2 -1.1 -0.4 +0.1 +0.3

N.B. + indicates positive deviation of annual temperature from the mean (normal for the whole of the series).
— indicates the negative deviation from the mean (normal for the whole of the series).
N.A. - Data not available

The regression equations in this case are : (y = temperature in Dhaka in °C, X = temperature in
Chittagong in °C).
Y, =8.35+0.566, r=0.61
Yy =6.44+0.85x r=0.72 Dhaka (y) - Rangpur (x)
Yo =17.1+0.41x r=0.37 Correlation coefficients at Dhaka and Rangpur varies
Yy =15.86+0.44xy r=0.59 from 0.46 — 0.80.
(y = temperature in Dhaka in °C, X = temperature in yi =16.0+0.17x, r=0.46
Sylhet in °C). Yiv =6.12+0.85x%,, r =0.80
(I, IV, VIl and X stand for January, April, July and Yo =15:56+0.47x r=0.57
October respectively). Yx =15.48+0.46x r=0.48
Dhaka (y) - Chittagong (x) (y = temperature in Dhaka in °C, X = temperature in
Rangpur in °C).

In Dhaka and Chittagong correlation coefficient
varies from 0.50 to 0.85. Dhaka (y) — Khulna (X)

The regression equations in this case are . . .
& d The values of correlation coefficient in Dhaka and

y, =—2.8+1.09x, r=0.76 Khulna vary from 0.21 to 0.92.
yV|| :3.85+0.89X\/“ I’:050
Yx =6.75+0.75xy r=0.70 y, =14.69 +0.22x, r=0.21

The regression equations in this case are —
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Fig. 9. Integral curve of mean annual temperature (°C) for Dhaka

Yy =18.30+0.36xy, r=026
Yy =11.88+0.56xy r=0.58

(y = temperature in Dhaka in °C, X = temperature in
Khulna in °C).

5.5. Probability of mean annual temperature in
Dhaka: Integral curve

The Integral curve is shown in Fig. 9.

Analysis shows that the fluctuation of mean annual
temperature in Dhaka -2.1 °C to +1.5 °C for the whole of
the series. Deviation in the limit from -2.1 °C to -1.2 °C is
about 2%. In the interval of -0.1 °C to -0.3 °C the
cumulative probability is about 25%. At the point of
normal i.e., 0 deviation is about 45%.

6. Conclusion
The following conclusions have been drawn.

(i) In the annual variation of mean monthly minimum
temperature in Bangladesh, the lowest values (12.5 °C in
Dhaka, 10.4 °C in Dinajpur) are observed in
January/December by the influence of the periphery of
Asiatic anticyclone and the lowest solar radiation of the
earth surface. The highest values (26.3 °C in Bogra,
25.8 °C in Barisal) are observed in July/August by the
dominancy of warm air mass of the Bay of Bengal by
monsoon depression and increased value of net solar
radiation.

(ii) The spatial distribution of mean monthly minimum
temperature in January-February, June-September and
December are quasi longitudinal, while the spatial

distributions in the months of March-May and October to
November are quasi latitudinal. The lowest values
(24.5 °C in Sylhet, 10.4 °C in Dinajpur) are observed in
the northern portion and the highest values (20.7 °C in
Coxs Bazar) are located in the south-eastern portion of
Bangladesh.

(iii) Annual variations of mean monthly maximum
temperature in Bangladesh are double peaked. The lowest
values (24.7 °C in Mymensingh, 25.7 °C in Jessore) are
observed in January/December and the principal
maximum (35.6 °C in Rajshahi, 33.8 °C in Dhaka) is
observed mainly in April/May. The secondary minimum
(30.1 °C in M. Court) is observed in July and the
secondary maximum (32.1 °C in Bogra) is observed in
August/September.

(iv) From the analysis of mean monthly maximum
temperature, it is found that spatial distribution in January-
February are quasi-latitudinal, while in the months of
March- December are quasi longitudinal.

(v) The spatial distributions of monthly average
temperature in January- March and October-December are
quasi-latitudinal and in the months of April- September
are quasi- longitudinal. The highest values (26.7 °C in
Sylhet) are located in the north-eastern part and the lowest
values (28 °C in Khulna) are observed in the south-
western portion of Bangladesh.

(vi) From the analysis of annual variation of mean
monthly amplitude, it is clear that the highest values
(14.5 °C in Dinajpur, 12.8 °C in Dhaka) are observed in
January- March or December and the lowest values are
observed in the months of July or August (5.6 °C in
Comilla, Chittagong). The highest values are observed due
to the dominancy of the remote periphery of Asiatic
anticyclone in January. The lowest values are observed
due to the frequent occurrence of monsoon depression in
July August in Bangladesh and its surrounding areas.

(vii) Mean annual amplitude varies from 8.2 °C (Cox’s
Bazar) to 12.2 °C (Ishurdi). Mean amplitude of the annual
temperature decreases from the west to east.

(viii) In the annual variation of S. D. of mean monthly
minimum temperature, the highest values are mainly
observed in January-March and the lowest values are
observed mainly in July- September. The annual variation
curves of S. D. of mean monthly minimum temperature
are single, double or triple peaked.

(iX) The spatial distribution of S. D. of the mean monthly
temperature are quasi longitudinal throughout the year.
The values rise from the east to the west.
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(X) From the analysis of annual variation of C. V. of
mean monthly minimum temperature, it is clear that the
highest values are observed mainly in January or February
and the lowest values are observed mainly in July or
August. The annual variation curves are single, double or
triple peaked. The spatial distributions of C. V. are quasi
longitudinal throughout the year. The values decrease
from the west to the east.

(xi) From the analysis of run of the temperature for
different stations of Bangladesh for the years 1949-2008,
the highest value has been observed to be 28 °C in Barisal
in 1970 and in Coxs Bazar in 1988, while the lowest value
of it is 22.6 °C in Rangpur in 1969 and 1981.

(xii) The periodicity of the mean annual temperature (by
graphical method) varies from 3.3 to 5.9 years in
Bangladesh.

(xiii) Analysis of the mean decade deviation of the annual
temperature shows that the mean decade deviation values
from the mean anual for the first - fifth decades (1949-
1999) are mostly negative, while in the sixth decade
(1999-2008) it is positive informing that the mean annual
temperature is rising up in Bangladesh, i.e. the climate of
Bangladesh is warming up.

(xiv) From the analysis of integral curve for Dhaka it has
been observed that in the point of normal, the cumulative
probability is 45% and in the positive deviation interval it
is 40% to 100%, i.e., the positive deviation of temperature
in Dhaka is dominant.

(xv) The analysis reveals that the correlation
characteristics of mean monthly temperature shows the
stability at Dhaka and other selected stations (Chittagong,
Rangpur, Sylhet, Khulna) for the selected months
(January, April, July, October). The correlation co-
efficient varies from 0.37 to 0.72 with Sylhet, from 0.50 to
0.85 with Chittagong, from 0.21 to 0.92 with Khulna and
from 0.46 to 0.80 with Rangpur. Analysis shows that the
relation is linear.
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