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ABSTRACT. Using climatological data for 27 years of 16 stations. an attempt has been made to classify
the climate of Bangladesh by the method of Ivanov (1941, 1956 & 1958). Selianinov (1966), Gorsinkii and
Shever (1976). By Ivanov's method. it has been established that there are three climatic zones in Bangladesh :
(1) zone with simple humid climate — western bordering districts of Bangladesh; (i) zone with sufficient
humid climate — areas of Bangladesh mainly to the west of 90°E and (iii) zone with super humid climate —
areas ol Bangladesh mainly to the east of 90°E. Almost analogous climatic zones have been obtained by
Selianinov's method. By Gorsinkii's method, it has been shown that there are three climatic zones in
Bangladesh : (i) quasi-maritime climate — southeastern and northeastern hilly areas; (i) climate of the plain
land — the central belt of the country, and (iii) quasi-continental climate — western bordering districts. By
Shever's method. it has been shown that there is only sharp continental type of climate in Bangladesh.
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1. introduction

Classification of the climate of a particular
couniry or an area is regarded as an important task
of modern climatology (Alisov er al. 1940). By
classification. fundamental types of climates and
the border of the climatic zones are defined. so that
climatic analogue may be obtained. Using such
classification of climate. it becomes possible to
evaluate the climatic resources of a particular coun-
try or an area and hence. an all round attempt to
exploit these resources may be done. Being guided
by these considerations. an attempt has been made
to classify the climate of Bangladesh. There are as
many as 25 methods of climatic classification
(Alisov er al. 1940. Kobisheva and Narovlianskii
1978). In the present paper. only some of these
methods have been examined. Moreover, such type
of classification of climate may be useful in the
development of short as well as long range weather
forecasting methods.

(25

Results obtained in the present investigation
may be used by the planners of our national
economy. specially in the planning of agricul-
tural production.

2. Data

In the present investigation climatological data
for 27 years (1951-1977) of 16 stations of Bangladesh
(Fig. 1)* have been used. The data have been
obtained from Bangladesh Meteorological Depart-
ment. The data include : mean monthly tempera-
ture. mean relative humidity and mean monthly
sum of precipitation.

3. Method of investigation

In the present research work the following
methods of climatological classifiation have been
followed :

* The political boundaries in the base maps used may not be to
the scale,
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Fig. 1. Location of the meteorological stations of Bangladesh.
the data of which have been used in the paper

3.1. Ivanov's method — In this method the coeffi-
cient of the degree of humidness (K) is defined as
(Ivanov 1941, 1956 & 1958):

K= M
E

where. R is the quantity of rainfall (mm) for a par-
ticular period and E is the quantity of evaporation
(mm) for the same period. In climatic classification.
mean annual sum of rainfall and mean annual sum
of evaporation have been considered. They have
heen obtained from the monthly values. Evapora-
tion can be measured experimentally or calculated
empirically. Experimental data on evaporation for
all the mentioned stations of Bangladesh for 27
years are not available. So empirical formula for the
calculation of evaporation has been followed. In the
present investigation evaporation (mm) have been
calculated by using Ivanov's empirical formula
(Ivanov 1941) :

E 00018 (15 + 1 (100 = ) (2)

where. 1 is the mean temperature of the month in °C
and r is the mean relative humidity (%) of the
same period.

Depending on the annual values of K. the
classification of climate is made. An area may be
regarded as super humid, if the mean value of X is
more than 1.5 and sufficient humid. if K is equal
to or less than 1.5 and greater than 1.0. An area
may be related to simple humid climate if K is less
than 1.0. but greater than 0.5 (Ivanov 1941,
1956 & 1958).

3.2. Selianinovs method — According to this
method. hydrothermal coefficient (HTK) has been
defined as (Gulinova 1974. Selianinov 1966.
Sinissiana er al. 1973):

10> pr
>t

where. D P is the sum of precipitation (mm) for a
particular period: and 1 is the sum of daily mean
temperature (°C) for the same period. This method
is valid. when the daily temperature is above 10°C.
From the work of Mobassher (1981) it comes out
that daily mean temperature in Bangladesh is
always more than 10°C and hence this method
may be applicable for Bangladesh. In this method
mean annual HTK is considered. By this method.
an arca may be related to super humid climate. if
mean annual HTK is more than 2.0. The climate
of the area is sufficient humid. if mean annual
HTK is from 1.6 to 2.0 and climate is simple
humid. if the mean annual HTK is from 1.0 to 1.6.
If the mean annual HTK is less than 1.0. the
climate may be termed as the climate of steppe
(Gulinova 1974. Selianinov 1966. Sinissiana et
al. 1973)

HTK =

3.3. Gorsinkii's method — In this method the
coefficient of continentality of Gorsinkii is adopted.
Following Chatterjee (1959). the coefficient of con-
tinentality (C) (in %) for the regions of Geographical
India is deflined as:

1.74

4
Sino )

A is the amplitude of the mean annual temperature
(in °C) and ¢ is the latitude of the place.

With some modifications (according to the pat-
tern of landscape) following gradings arc used to
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TABLE 1

Manthly sum of rainfall (mm) and the cocflicient of continentality of Shever in Bangladesh

Monthly rainfall

Station May

Jun Jul Aug Sep Oct

Cox’s Bazar 2608
Chittagong
Rangamati
Comilla
Maijdee Count
Dhaka

Sylhet
Faridpur
Barisal

Khilua

Jessare
Mymensing
Ragshahi
Bogr
Rangpur

Ishiardi

R297 11051 7478 3688 2897

6156 7268 5339 2637 2350

6236 6290 4483 2664 2065

515.5 122 R4 2200

6269 6792 4080 2999

3653 4096 2536 1597

9727 7284 446,01 2402

3525 31929 2413 1914

3400 2211
169.3
143.2
190.5
1195

163.6

445. 430.2

357.1 4073

322.9

4162 3620

3652 2471

BRI 3N

4554 3097 1524

497 316 174.4

classify the climate of Bangladesh (Chatterjee
1959) :

(@) Oceanic climate, if C is less than 10%.

(hy Continental climate. if C is more than
50%.

(¢) Transient climate. il C lies within 10-50%.

34. Shever's method — In  this method. the
character ol the occurrence of precipitation is con-
sidercd. This method is valid for a region where a
sharp contrast in the patiern of the distribution of
precipitation  in summer and winter prevails
(Shever 1976). As there exists a sharp contrast in the
distribution of precipitation (Table 1) during winter
and summer periods in Bangladesh (Mobassher
1981). this method of classification of climate may
be used in the casc of Bangladesh. The coefficient of
continentality (K,,) is used in this method. Following
the nature of the [all pattern of precipitation. this
coefficient of continentality may be deflined in the
case of Bangladesh in the following way:

D Ryiix

le-\'

Ko (5

where. Y Rii.ix stands for the sum of precipitation
(mm) during summer monsoon periods (i.e.. for the
months June to September) and > Ry.y stands for
the sum of the precipitation (mm) for the rest period
of the year. ie. for the months. October to May.

In this method. a zone belongs to sharp
(extreme) continental type of climate. if K, is equal
t0. or more than 3.5 and a zone belongs to continen-
1al type of climate. if K, is less than 3.50. but greater
than or equal to 1.75. (Shever 1976).

4. Results and discussion

4.1. Climatic classification by Ivanov's method —
As mentioned in the methodology. evaporation has
been calculated by using Ivanov's empirical for-
mula for evaporation. To test the validity of the
results, the calculated values of evaporation.
obtained by this method. have been compared with
those of the observed values for Dhaka. The obser-
ved values on evaporation have been collected from
the work of Manalo (1976). The calculated and
observed values on evaporation may be obtained in
Table 2. From the table. it is seen that the calculated
values of evaporation for Dhaka are higher in the
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Figs. 2(a-c). Climatic zones of Bangladesh by : (a) Ivanov's method. (b) Selianinov's method and (c) Gorsinkii's
method

months. October-April than the observed ones. The
values are lower than the observed ones in the mon-
ths. May-September. The differences may be duc to
the following causes :

Firstly. the observed values are the average mon-
thly evaporation for a short period. Manalo (1976)
in his work did not mention the length of the series
of the data. Probably. the average values have been
obtained for 5 years' duration. while the calculated
values of monthly sum of evaporation have been
obtained from the data series of 27 years’ duration.
Secondly. the effect of wind on evaporation has not
been considered in the empirical formula. which
may result in the deviation of the calculated values
ol evaporation from the observed ones. However.
the annual sums of evaporation do not differ much
(annual sum of evaporation by empirical formula is
1166 mm and observed annual sum of evaporation
is 1146 mm for Dhaka). In the calculation of the
Ivanov's coefficient of the degree of humidness. the
annual sum of evaporation has been considered. As
the annual sums of evaporation obtained by empiri-
cal formula and by actual observations do not differ
much. the Ivanov's coefficient of the degree of
humidness has been deducted by using his empiri-
cal formula. In it. there may be some errors. of
course. Annual mean value of the coefficient of
Ivanov (K) in Bangladesh lies in the limit 1.1-3.7
[Fig. 2 (a)]. The values are the lowest in the western
part of Bangladesh and they increase slowly to
the east.

Following the criteria adopted by Ivanov as
mentioned in the methodology of the present paper.
it comes out that a very small portion of the western
part of Bangladesh (mainly Rajshahi district) may
be related to the type of simple humid climate. A
great portion of the areas of Bangladesh in between
22°N and 26°N latitudes and to the left of 90°E lon-
gitude may be related to the type of sufficient humid
climate. So. most of the districts of Rajshahi divi-
sion belong to this zone. Rest of the areas of
Bangladesh (i.e. territory to the right of 90°E lon-
gitude) may be related to the type of super
humid climate.

4.2. Climatic classification by Selianinov's hvd-
rothermal coefficient method — Mean annual value
of HTK in Bangladesh is found to lie within 1.4 - 4.2.
Following the criteria mentioned in the methodo-
logy. it is established that a narrow band of the wes-
tern bordering districts of Bangladesh belongs to
simple humid climate. That is, some areas of the
districts of Rajshahi. Kustia and Jessore may be
related to this type of climate [Fig. 2 (b)]. Another
narrow band of territory to the east of this zone
(mainly in between 89°E and 90°E longitudes) may
be related to sufficient humid climate. The rest of
the territory of Bangladesh to the east of this zone
may be related to superhumid climate.

The climatic zones obtained by Selianinov’s
method are almost similar to those obtained by the
method of Ivanov.
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TABLE 2

Mean monthly temperature (°C) and relative humidity (%) in Dhaka for different months of the year (source : Mobassher 1981); observed
(sorree . Manalo 1976) and ealenlated values of evaporation (mm) in Dhaka in different months of the year

Month
Elemem Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec  Annual
Temperature 18.5 212 26.2 82 89 286 285 2R3 2RS 273 234 19.4 —
Relative humidity 75 67 60 71 R1 ]7 R7 R7 87 34 79 80 —
Calculated evaporation R3S 126 160 151 99 07 06 67 67 9 89 70 1146
Observed evaporation (%] 83 137 144 154 103 9 87 91 81 68 55 1166

4.3. Climatic  classification by Gorsinkii's
method — CoclTicient of continentality of Gorsinkii
is found to lic within the limit. 14-32%. Isoconltis are
quasi-meridional [Fig. 2 (¢)]. The following climatic
classification may be obtained :

(/) Quasi-maritime climate (coellicient of con-
tinentality is more than 10% and less than
20%). Most ol the arcas of Bangladesh 1o the
cast of 91°E Long. belong to this type of
climate. North-eastern and south-eastern
hilly arecas may he related to this type of
climate.

(iry Climate of the deltaic Ganges or climate of
the plain land (coefficient of continentality
is in between 20% and 25%). Most of the
southern coastal areas. the central portion
ol the country and northern districts may be
related to this type of climate. Most of the
arcas of Bangladesh in between 89.5°E
Long. and 91°E Long. belong to this
type of climate.

(iif) Quasi-continental climate (coelficient of
continentality is more than 25% and less
than 50%). Most of the arcas ol Bangladesh
to the west of 89.5°E Long. (excluding south
coastal regions) belong to this type of
climate. Quasi-continental climate is well
expressed in the districts of Kustia. Raj-
shahi. Pabna and Jessore (where coel-
ficients of continentality are more than
30%).

From the results of the climatic classification by
the methods of Ivanov (1941. 1956. 1958). Selianinov
(1966) and Gorsinkii. it may be eoncluded that the
change in the climatic zones of Bangladesh mainly
takes place from the west to the cast.

44. Climatic classification by Shever’s method —
CocfTicient of continentality (K,) by the method of
Shever (1976) is found to lie in the limit of 1.9-4.0
(Table 1) in Bangladesh. Following the criteria
described in the methodology. it may be con-
cluded that the climate of the whole of Bangladesh
may bhe delined as continental climate (with res-
pect to the pattern of the fall of precipitation).
Only a small area in the south-eastern coastal dis-
tricts may bhe related to extreme continental
climate.

5. Conclusions

(i) According to Ivanov’s method. mainly three
climatic zones (super humid climate. sufficient
humid climate and simple humid climate) are
found in Bangladesh. Almost an analogous
classification of the climate of Bangladesh has been
obtained by Selianinov's method. By these methods.
it has also been established that most of the
territories of Bangladesh. to the east of 90°E Long..
belong to the super humid climate. The western bor-
dering districts of Bangladesh belong to simple
humid climate,

(i) By Gorsinkii's method, 3 types of climate
may be seen in Bangladesh. namely. quasi-
maritime climate. climate of the plain land and
quasi-continental climate. The climate of the wes-
tern portion of Bangladesh is quasi-continental.
The climate of the central region is the climate of
the plain land and the climate of the north-eastern
and south-castern hilly areas and their foothills
may be termed as the climate of the quasi-
maritime type.

(iii) The changes in the climatic zones. defined
by the methods of Ivanov. Selianinov and Gorsinkii.
take place from the west to the east.
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(iv) By the method of Shever (1976). couti-
nental type of climate is mainly found in
Bangladesh (with respect to the pattern of the
fall of precipitation).
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