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ABSTRACT 

 
This study computes cold waves situation taking minimum temperature in consideration 

collecting from all the meteorological stations throughout Bangladesh during the period 1991-

2021. At times, Bangladesh especially the Rangpur, Rajshahi, and the Sylhet division 

experiences the coldest situation and the temperature decreases up to 3ºс even less than that. 

Srimongal is the station that faces all the three conditions of cold wave namely mild cold 

wave, moderate cold wave, and severe cold wave during the period took in consideration. In 

our country Wind enters into the country through the Himalayan foot hills and it causes cold 

waves situation throughout the country. Cold wave is weather phenomena which has 

tremendous impact on socio-economic infrastructure, agriculture, livestock, and forestry and 

also so on. At Srimangal, all the three conditions of cold wave namely mild cold wave, 

moderate cold wave, and severe cold wave during the period took place in consideration. 

Moderate and severe cold wave situation is increasing in the last decade comparing with other 

two decades. It is observed that different parts of Bangladesh experience different intensity of 

cold waves. During the period 2001-2010, all the station faced less mild cold wave conditions 

except in the Jessore station. Jessore, Chuadanga, and Rangpur were hit by more moderate 

cold wave situation during 2011-2021 than the other two decades. This study examines the 

variation of the frequency and categories of the cold waves over the country during the period 

1991-2021. Daily minimum temperature of 32 stations across Bangladesh are used during the 

winter season (December to February) and the data are collected from Bangladesh 

Meteorological Department (BMD) for 30 years. Recent trends and potential causes of cold 

waves were not fully reported to the esteemed research community and academics. As the 

climate changes and becomes a hot topic, the current characteristics of cold waves and their 

potential mechanism in Bangladesh are still unknown. To address these issues, our study aims 

to investigate the recent scenarios and trends and variability in the frequency of minimum 

temperature that causes cold waves situation across Bangladesh.  
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1. INTRODUCTION 

Due to the topographic position of Bangladesh, it experiences cold wave situation of various categories that 

affect the activities in different industries like agriculture, livestock as well as social, environmental aspect.  The 

cold wave is defined as of the extremely low temperature in association with the incursion of dry cold winds 

from the north into the sub-continent [1]. The northern and northeastern parts of Bangladesh face the cold wave 

situation severely during the winter season. During this time, Bangladesh and the adjoining area of India are 

influenced by transient disturbances in the mid-latitude westerlies which often have weak frontal characteristics 

which are known as western disturbances. It is analyzed the time series of mean annual temperature over a set of 

eight Indian stations [2]. Negative effects of weather and climate extreme events can harm ecosystem in many 

obvious ways resulting into large losses of human life, agriculture, engineering structure and it increase costs 

associated with them. It is found in many studies that exposure to temperature extremes is associated with an 

increased risk of mortality [13-18]. It is studied that the remarkable changes in the frequency and intensity of 

extreme events, including floods, may occur when there are only small changes in climate [3]. The trends in 

temperature time series of 125 stations distributed over the entire India was studied [4]. The extreme 

temperature and rainfall events were studied over Varanasi using 30 years daily surface data of temperature and 

rainfall from 1981 to 2010 (June to September) [5]. It has been showed that during the period 1911-1961 most 

severe cold wave events occur in Dras in March 1911 [6]. Air temperature plays an important role and it has the 

ability to prevent the energy exchange process over the surface of the earth. A variety of efficient trend 

estimation methods was used to estimate regional changing process of temperature extremes [7]. Temporal 
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patterns of climate stations are also examined located in Belgium and their associations with the changes of 

climate means for the duration 1952-1953. In the present study, the frequency of cold wave days has been 

analyzed for the winter season and each month from December to February over Bangladesh during 1991-2021 

and also for the three decades. It is explored that the northern region of Bangladesh is experiencing an annual 

temperature rise of 0.4-0.6˚C during the period 1989-2019 that is very alarming for us because of its negative 

effect [8]. It is studied about secular trends in the annual mean maximum and minimum temperature over India 

and concluded that there is no general tendency for an increase or decrease in this temperature [9]. There is a 

direct interrelation between ambient temperature and mortality has been demonstrated in many parts of the 

world [10-12]. The extreme cold waves events resulted in a huge amount of damage and great economic loss 

irrespective of color, caste, region across the world. Therefore, researchers have started to focus on extreme cold 

waves situation and their possible contributory synoptic as well as other factors. The objective of the study is to 

explore the cold wave situation in various categories and their trends over the whole region of Bangladesh. 

Recent trends and potential causes of cold waves were not fully reported to the esteemed research community 

and academics. However, so far, no earlier studies have focused on the recent trends of different types of cold 

waves in Bangladesh. As the climate changes and becomes a hot topic, the current characteristics of cold waves 

and their potential mechanism in Bangladesh are still unknown. To address these issues, our study aims to 

investigate the recent scenarios and trends and variability in the frequency of Tmin that are responsible for 

producing cold waves.  

2. STUDY AREA AND METHODOLOGY 

2.1 Study area 

Bangladesh situated in the south Asia that is 

surrounded by West Bengal in the western part of 

Bangladesh, Assam in the northeastern part, 

Himalaya in the northern part, and Bay of Bengal 

in the southern part of Bangladesh. To the 

southeast part it shares a boundary with Myanmar. 

It has a longest sea beach of length 155 kilometers 

of the world. Bangladesh has an area of 147,570 

square kilometers with a remarkable amount of 

cultivable land across the country. The southeast 

portion of the country has low elevation form mean 

sea level whereas the low hills situated in Sylhet 

division and the highlands are in the north and 

northwest part. The most of the parts of the country 

experience the cold waves situation especially the 

northern and southeast part of Bangladesh (figure-

1).  To conduct the study regarding the cold wave 

situation across Bangladesh, Data on minimum 

temperature have been collected from 32 stations 

from Bangladesh Meteorological Department 

(BMD) throughout Bangladesh for the duration of 

1991-2021. 

 

2.2 Data and Methodology 

The data on daily minimum temperature of 32 stations across Bangladesh are used during the winter season 

(December to February) and the data are collected from Bangladesh Meteorological Department (BMD) for the 

period 1991-2021. Frequency of cold wave days has been calculated as per BMD criteria for the duration 1991-

2021 and this duration has been farther divided into three decades such as 1991-2000, 2001-2010 and 2011-

2020 including January and February of 2021. The decades are denoted as D1, D2 and D3 respectively and are 

shown in the figure. It may be noted that some stations have not been recorded for some couple of months for 

which these stations are not taken in our consideration. The minimum temperature are categories in different 

classes.  

Minimum temperature in different categories such as daily, monthly, and annually have been collected from 

Bangladesh Meteorological Department (BMD) for 30 years during the period of 1991-2021.  

In Bangladesh, the cold waves are classified as the following [19]: 

Figure 1: Location of BMD stations across Bangladesh 
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Table 1: Types of cold waves 

 

 

 

 

 

2.3 Climatology of cold wave across Bangladesh  

Bangladesh experiences moderate to severe cold waves frequently almost in every year during the winter 

season. These cold waves affect the health and livelihoods of the people, especially the children, women and 

elderly people. The cold waves enter Bangladesh through west-northwest region of the country mainly; cold 

wave is also found to enter through the Srimangal-Sylhet region including northern part of Bangladesh. Most of 

the region of north northeastern part is affected by various extreme events especially by cold wave and fog. 

Agricultural sectors, livestocks, fisheries sectors are dangerously suffered from the negative impact of cold 

wave ambient. As the Himalaya region, source of cold air, is very near to the northern and northeastern part of 

Bangladesh, cold wave situation is occurred in those regions. At times, Bangladesh experiences very severe cold 

wave but, in some years, moderate to very severe cold waves move through the northern part of the country and 

when it moves through the central part to southern part its intensity gradually decreases. These cold waves and 

heat waves affect the health and livelihoods of the people, especially the children, women and elderly people 

throughout the country. The cold waves and heat waves hit Bangladesh through west-northwest region of the 

country mainly; cold wave is also found to enter through the Srimangal-Sylhet region [1].  

3. RESULT AND DISCUSSION 

3.1 Frequency of Mild Cold Wave (MCW) days over Bangladesh during 1991-2021 

The study on mild cold wave situation shows that maximum frequency of days is 605 found at Srimangol station 

whereas Dinajpur, Rajshahi, Ishurdi, Chuadanga is experienced the nearly same frequency of days during 1991-

2021 (Figure 2). The second highest frequency is 480 days recorded at Rajshahi station during the study period. 

It is also observed that there is no mild cold wave situation occurred at Chattogram, Cox’s Bazar, Kutubdia and 

Teknaf during the period 1991-2021 shown in Figure 2. 

3.2 Frequency of Moderate Cold Wave (MoCW) days over Bangladesh during 1991-

2021 

The study shows that the highest maximum frequency of MoCW days is 248 days found at Srimangol, and the 

2nd highest maximum frequency of MoCW days is found in Chuadanga which is 172 days whereas Dinajpur, 

Rajshahi, Ishurdi, Jessore experience nearly the same frequency of MoCW days during 1991-2021 shown in 

Figure 3. The figure also clarify that no MoCW situation hit the stations named Chattogram, Cox`s Bazar, 

Kutubdia, and Teknaf. Chandpur is the station that faces the lowest frequency of days during the period. 

Types                                        Minimum Temperature(°C) 

Mild cold wave                                              8-10 

Moderate cold wave                                       6-8 

Severe cold wave                                            4-6 

Extreme cold wave                                         <4 
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Figure 2: Frequency of MCW days during 1991-2021 
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3.3 Frequency of Severe Cold Wave (SCW) days over Bangladesh during 1991-2021 
In Figure 4, it is shown that the highest maximum frequency of SCW days is 41 found in Srimongal is 41 days 

whereas Rajshahi, Isurdi and Chuadanga experience the nearly same frequency of days during 1991-2021. The 

second highest frequency is found in Ishurdi and no severity in cold waves situation occurred in southwestern, 

southeastern part Bangladesh including Dhaka.  

3.4 Scenario of the highest mild cold wave year over Bangladesh during 1991-2021 

The highest mild cold wave (MCW) events occurred in 1993 during 1991-2021 at Rajshahi (44), Srimangal (42) 

Isurdi (38), Dinajpur (32), Rangpur (26), Sayedpur (30), Faridpur (14), Madaripur (18), Sylhet (12), Barisal 

(15), Feni (12) and the 2nd highest MCW occurred in 1994 at Chottogram (2), M.court(10), Comilla (19), 

Sitakunda (15). 

3.5 Scenario of the highest MoCW year over Bangladesh during 1991-2021 

The highest MoCW occurred in 2012 during 1991-2021 at Faridpur (4), Sylhet (2), Sitakunda (15), Bhola (2), 

Mongla (1), Khepupara (2), Patuakhali (2), Chandpur (2), Feni (5) and the 2nd highest MoCW occurred in 1994 

at Chattogram (2), M. Court (10), Comilla (19), Sitakunda (15). The scenario has been depicted in the following 

figure 5. 

Figure 4: Highest MCW year during 1991-2021 

0
10
20
30
40
50

Figure 3: Frequency of MoCW days during 1991-2021 

 

Figure 5: Highest MoCW year during 1991-2021 

0

5

10

15

20

25

D
ha

ka
-9

2+
93

Ta
ng

ai
l-9

4

M
ym

en
sin

gh
-…

Fa
rid

pu
r-

92
+1

2

M
ad

ar
ip

ur
-9

2

Sr
im

an
ga

l-0
9

Sy
lh

et
-1

2

Bo
gr

a-
94

+0
2

D
in

aj
pu

r-
92

Is
hu

rd
i-9

4+
10

Ra
js

ha
hi

-0
9

Ra
ng

pu
r-

92

Sa
ye

dp
ur

-9
2

Ch
ua

da
ng

a-
20

10

Je
ss

or
e-

92

Kh
ul

na
-9

6

M
on

gl
a-

12

Sa
tk

hi
ra

-1
7

Ba
ris
al
-…

Bh
ol

a-
92

+0
2+

12

Kh
ep

up
ar

a-
12

Pa
tu

ak
ha

li-
12

Ch
an

dp
ur

-1
2

Ch
ot

to
gr

am

Co
m

ill
a-

94

Co
x'

s 
Ba

za
r

Fe
ni

-1
2

Ku
tu

bd
ia

M
.c

ou
rt

-9
4

Ra
ng

am
at

i-9
4

Si
ta

ku
nd

a-
12

Te
kn

af



Volume 9 DEW-DROP June 2023 

33 

 

3.6 Scenario of the highest SCW year over Bangladesh during 1991-2021 

The highest severe cold wave days was 7 both in Ishurdi and Srimongol. The highest SCW found in 2012 during 

1991-2021 at Mymensingh (2), Jessore (4), Sitakunda (3), Comilla (1) and the 2nd highest SCW occurred in 

2002 at Dinajpur (5), Syedpur (2). 

3.7 Decadal Variation of Mild Cold Wave during 1991-2021 

Figure 7 shows the variation of mild cold wave events for different decades during the winter season. It is 

observed from the following figure that D2 experiences less mild cold wave situation among the three decades 

except Jessore. Some stations experiences more cold waves situation during the period D1 Srimangol along with 

Dinajpur, Madaripur, Ishurdi, Rajshahi, Rangpur, and Syedpur.  

3.8 Decadal Variation of Moderate Cold Wave during 1991-2021 

Figure 8 shows the variation of MoCW events for different decades during the winter season. Jessore, 

Chuadanga, and Rangpur was hit by more moderate cold wave situation during D3 than the other two decades. 

 

 

 

 

 

 

Figure 6:  Highest SCW year during 1991-2021 

Figure 8: Frequency of moderate cold wave days over ten different stations for D1, D2, D3 for the winter 

season. 
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Figure 7: Mild cold wave days over ten different stations for D1, D2, D3. 
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3.9 Decadal Variation of severe cold wave during 1991-2021 

Figure 9 shows the variation of SCW events for different decades during the winter season. It is seen that the 

variation of SCW events for different decades during the winter season. Jessore, Chuadanga, and Rangpur was 

hit by more moderate cold wave situation during D3 than the other two decades. 

 

 

 

 

 

 

 

 

 

4. Propagation of cold wave 

It has been found that the cold waves are formed over central India that enter into Bangladesh through the 

western part. In this time the westerly/northwesterly wind become very strong that causes the advection of warm 

air in Bangladesh. The primary centre of maximum temperature surrounding the country lies over India 

extended to West Bengal and adjoining Bangladesh (figure-10). During the period 1991 to 2021 cold waves 

days are gradually invading the northwestern and western part of Bangladesh. From the figure that has been 

prepared using GIS, it is observed that the tendency of getting cold waves as well as the cold waves spell is 

propagating somewhat towards northeastern part of Bangladesh. The main region of facing cold wave is the 

western and northwestern part of the country. During this period the lowest minimum temperature was recorded 

2.6ºC Tetulia station on 8 January 2018. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                       Figure 10: Propagation of Cold wave days. 

3.10 Variation of Cold Wave Events during December for 1991-2021 

The variation of mild cold wave, moderate cold wave, and severe cold wave in the month of December, January, 

and February are depicted in the following figures-11 (a-c), 12(a-c and 13(a-c) 

Figure 9: Frequency of severe cold wave days over ten different stations for D1, D2, D3 for the winter 

season. 
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3.11 Variation of Cold Wave Events during January for 1991-2021 

 

 

 

 

 

 

 

3.12 Variation of Cold wave events during February for 1991-2021 

 

 

 

 

 

 

Fig. 13 (a-c): Comparison of cold wave events a) MCW b) MoCW c) SCW for February during 1991-2021 over 

ten different stations. 

4. CONCLUSION 

The variations of the frequency of cold waves situation may be due to the variation in extreme temperature over 

the regions. Srimangal is the station that faces all the three conditions of cold wave namely mild cold wave, 

moderate cold wave, and severe cold wave during the period took in consideration. Moderate and severe cold 

wave situation has an increasing trend in the last decade comparing with other two decades shown in the figure. 

During the period 2001-2010, all the station faced less mild cold wave conditions except in the Jessore station. 

Jessore, Chuadanga, and Rangpur were hit by more moderate cold wave situation during 2011-2021 than the 

other two decades. The highest numbers of cold wave days are found in Srimangal during 1st decade i.e. during 
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Fig.11 (a-c): Comparison of cold wave events a) MCW b) MoCW c) SCW for December during 1991-2021 over 

ten different stations. 
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1991-2000 in the month of January. The frequency and duration of cold waves is useful for the climate 

prediction and better forecasting.  The occurrence of cold wave/ severe cold wave over the hilly regions and the 

adjoining plains is mainly due to the mid-latitude westerlies which often have weak frontal characteristics [20]. 

Form the study it is seen that mild cold wave situation shows that maximum frequency of days is 605 found at 

Srimangol station. The following conclusions may be drawn from the study: No significant cold wave events 

observed over Chattogram, Cox’s Bazar, Kutubdia and Teknaf during winter season. In Srimangal, a maximum 

number of cold wave days are found over all decades. The western, northwestern and the southeastern part are 

mostly affected by the cold wave situation. It is noticed that the maximum days of cold waves are found in the 

month of December, January, and February.  

ACKNOWLEDGEMENT: 

The author is very grateful to the training institute, Bangladesh Meteorological Department for its innovative 

approach to inspire to do a research work and to make us enough expert to prepare a good research article for 

the greatest benefit of BMD.  

REFERENCE 

[1] Kodra, E., Steinhaeuser, K., & Ganguly, A. R. (2011). Persisting cold extremes under 21st-century warming 

scenarios. Geophysical Research Letters, 38(8), n/a–n/a. doi:10.1029/2011gl047103 

[2] Jagannathan, P. and Parthasarathy, B., 1973. Trends and periodicities of rainfall over India. Mon. Wea. Rev., 

101: 371-375. 

[3] Mason, S.J., Waylen, P.R., Mimmack, G.M., Rajaratnam, B. and Harrison, J.M., 1999. Changes in extreme 

rainfall events in South Africa. Climate Change, 41: 249-257. 

[4] Arora, M., Goel, N.K. and Singh, P., 2005. Evaluation of temperature trends over India. Hydrological 

Sciences, 50(1): 81-93. 

[5] Bhatla, R. and Tripathi, A., 2014. The study of temperature and rainfall variability over Varanasi. Int. J. 

Earth and Atm. Sci., 1(2): 90-94. 

[6] Raghavan, K., 1967. A climatological study of severe cold waves in India. Indian J. Met Geophys. 18(1): 91-

96. 

[7] Vyler, H.V.D., 2012. Evolution of extreme temperatures in Belgium since the 1950s.Theor. App. Clim., 

107(1-2): 113-129. Wilbanks, T.J. and Kates, R.W., 1999. Global Change in local places: How scale matters. 

Climatic Change, 43(3): 601-628 

[8] Mostafiz and Shajib, 2021: The Behavior of climatic parameters over Rangpur division, Dew Drop, 7(1), 

145-154. 

[9] Pramanik, S.K. and Jagannathan, P., 1954. Climatic changes in India rainfall. Ind. J. Meteorol. Geophys., 4: 

291-309. 

[10] The Eurowinter Group, 1997. Cold exposure and winter mortality from ischaemic heart disease, 

cerebrovascular disease, respiratory disease, and all causes in warm and cold regions of Europe. Lancet 349, pp. 

1341–1346. 

[11] Barnett, A.G., Dobson, A.J., McElduff, P., Salomaa, V., Kuulasmaa, K., Sans, S., 2005. Cold periods and 

coronary events: an analysis of populations worldwide. J. Epidemiol. Community Health 59, 551–557. WHO 

MONICA Project 

[12] Gosling, S., Lowe, J., McGregor, G., Pelling, M., Malamud, B., 2009. Associations between elevated 

atmospheric temperature and human mortality: a critical review of the literature. Climatic Change 92, 299–341. 

[13] Bobb JF, Peng RD, Bell ML, Dominici F. Heat-related mortality and adaptation to heat in the United 

States. Environmental health perspectives. 2014b; 122:811–816. [PubMed: 24780880] 

[14] Gasparrini A, Guo Y, Hashizume M, Lavigne E, Zanobetti A, Schwartz J, Tobias A, Tong S, Rocklov J, 

Forsberg B, Leone M, De Sario M, Bell ML, Guo YL, Wu CF, Kan H, Yi SM, de Sousa Zanotti Stagliorio 

Coelho M, Saldiva PH, Honda Y, Kim H, Armstrong B. Mortality risk attributable to high and low ambient 

temperature: a multicountry observational study. Lancet (London, England). 2015; 386:369–375. 

[15] Kinney PL, Schwartz J, Pascal M, Petkova E, Tertre AL, Medina S, Vautard R. Winter Season Mortality: 

Will Climate Warming Bring Benefits? Environmental research letters: ERL [Web site]. 2015; 10:064016. 



Volume 9 DEW-DROP June 2023 

37 

 

[16] Medina-Ramon M, Schwartz J. Temperature, temperature extremes, and mortality: a study of 

acclimatisation and effect modification in 50 US cities. Occupational and environmental medicine. 2007; 

64:827–833. [PubMed: 17600037] 

[17] Nordio F, Zanobetti A, Colicino E, Kloog I, Schwartz J. Changing patterns of the temperature mortality 

association by time and location in the US, and implications for climate change. Environment international. 

2015; 81:80–86. [PubMed: 25965185] 

[18] Peng RD, Bobb JF, Tebaldi C, McDaniel L, Bell ML, Dominici F. Toward a quantitative estimate of future 

heat wave mortality under global climate change. Environmental health perspectives. 2011; 119:701–706. 

[PubMed: 21193384] 

[19] Karmakar, S., 2019. Patterns of climate change and its impacts in northwestern Bangladesh. Journal of 

Engineering science, 10(20), 33-48. 

[20] De, U.S., Dube, R.K. and Prakasa Rao, G.S., 2005. Extreme weather events over India in last 100 years. Jl 

Ind. Geop. Union, 9(3): 173-187. 


