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ABSTRACT 
Heat Index (HI) combines air temperature and relative humidity to determine how hot it actually feels. It has 

become a matter of great concern in the context of Bangladesh climatology along with most other countries. 

This paper demonstrates the trend analysis of extreme temperature and relative humidity and assessment of 

heat index effect on human health by dividing the whole Bangladesh into four regions (South-west region, 

central region, North-west region, east region). Bangladesh experiences highest value of HI in the month of 

May-August when it crosses 38˚C. Heat-related illness is already thought to be the leading cause increasing 

patients especially diarrheal diseases and heat stroke in hospital among meteorological phenomena. This 

includes classical heat stress in addition to heat-induced episodes of pre-existing illnesses such as respiratory, 

cardio-vascular, nervous system etc. The trend drawn with the help of average HI anomalies from 1987-2017 

has shown tremendous rise in apparent temperature in central and North-west region. 
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Introduction 
 
 

The 21
st
 climate scenarios produced by several global climate models anticipate a frequency increase in the 

duration and intensity of the heat waves (Monteiro et al., 2012). Bangladesh is a country that is seriously 

threatened by climate change (Huq, 2001), which is expected to bring an increase in frequency and 

intensity of heat waves in the future (Kirtman et al, 2013). Evidence points to a substantial mortality 

increase during hot weather, with stronger heat effects found in cities and among the elderly, children and 

men (Burkart and Endlicher, 2011). In Bangladesh, the ongoing spell of heat wave is one of the longest (24 

days at a stretch) in 30 years. The highest temperature so far this year was recorded 41.2˚C in Rajshahi. It is 

the highest since April 15, 1964, when it was recorded 44.5˚C in Jessore. Heat waves do indeed lead to 

more deaths in Bangladesh. Few researches have been on Bangladesh climate condition by (BCAS, 1994; 

BUP, 1994 and Bangladesh Climate Change Country Study Program, 1997) etc. and all have the same view 

that Bangladesh is one of the foremost countries extremely susceptible to the unpleasant effects of global 

warming. The average annual temperature of Bangladesh is expected to increase by 1.4 ± 0.6˚C by 2050 

(Solomon, 2007). An estimated 1,300 excess deaths occurred annually during extreme summer heat from 

1975 to 2004 (Kalkstein et al, 2010) and more than 65,000 people end up in emergency rooms each 

summer with heat-related illnesses (Hess et al., 2014). Sometimes the mean heat index value ranges from 

42° to 59 °C in different parts of the country as result health ailments are reflected through dehydration, 

heatstroke/exhaustion, and aggravation of cardiovascular diseases in elderly people and reduced work 

capacity and productivity (Elahi, 2016). This article discusses historical trends and future climate 

projections in day and night-time heat indices for the Bangladesh. The objectives of the study are: i) Trend 

analysis of extreme temperature and relative humidity of Bangladesh, ii) Assessment of comparative heat 

index all over the country and iii) Impacts assessment of heat index effect on human health. 

 

Materials and Methods 

The real time data of monthly dry bulb temperature and relative humidity for a period 1987-2017 were 

obtained from Bangladesh Meteorological Department (BMD), Dhaka in order to calculate heat index. HI 

was calculated for 13 stations out of 35 stations of BMD. Health data were collected from National Institute 

of Cardiovascular Disease Bangladesh from 2001 to 2016. 
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Fig.1. Map showing the study areas (Modified by ArcGIS) 
 
 

Data Analysis: In order to have a basis for assessing future impacts of climate change, it is necessary to 

obtain a quantitative description of the changes in climate to be expected (climate scenarios). According to 

IPCC-TGICA (2007), a popular climatologically baseline period is the 30-year “normal” period as defined 

by the World Meteorological Organization (WMO). In the present study, 1987–2017 have been considered 

as the study period. Trend analysis is done by Microsoft Excel. Heat index is as sets by using heat index 

chart (Fig 2) and following equation:  
 

 

 
 

                     Fig. 2. Heat index chart 
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The resulting equation could be considered a heat index equation (Rothfusz, 1990). 
 

HI = -42.379 + 2.04901523T + 10.14333127R– 0.22475541TR – 6.83783 × 10-3T2 -5.481717×10-2R2+ 

1.22874×10-3 T2R + 8.5282×10-4TR2 – 1.99×10-6T2R2 
 

Where, T = ambient dry bulb temperature (°F), R= relative humidity. Because this equation is obtained by 

multiple regression analysis (Steadman 1979), the HI has an error of ±1.3°F. The formula is valid only 

when air temperature and relative humidity are higher than 27°C (80°F) and 40%, respectively. 

 

Statistical Analysis: At the end of data collection, data were compiled, tabulated and analyzed. The 

statistical analyses were done for this manuscript by using MS Office Excel-2007 and IBM SPSS Statistics 

20. The local units were converted in to standard units. 

 
Results and Discussion 
 

Monthly Maximum, Minimum and Average Temperature: The monthly trend of temperature 

throughout January to December during the period of 1987-2017 is in Table 1. The observations affirmed 

that the highest values for the maximum (38.44˚C) and average temperature (37.72˚C) recorded in the 

month of April at South-west and central region, respectively. On the other hand, the highest value of 

minimum temperature (24.21˚C) was in the month of August at North-West region. This phenomenon 

noted the coastal zones of Bangladesh like South-West regions of Bangladesh are warmer than that of 

North-western zone. Hence, unbearable cool is visible in the North-west region of Bangladesh. Increased 

temperature caused several health- related issues including childhood diarrhea, heat strokes, cardio vascular 

disease etc. Monthly maximum peak at 38.44˚C during April.  
 

Table 1. Monthly Maximum, Minimum and Average Temperature of south west, central, North-west and east area 

region in Bangladesh (1987-2017) 
 

Month South-west Central North-west East 

 Max Min Ave Max Min Ave Max Min Ave Max Min Ave 

Jan 29.11 8.67 18.89 27.88 8.38 18.13 26.94 6.82 16.88 30.91 10.11 20.51 

Feb 32.96 11.31 22.13 31.54 10.96 21.25 30.40 9.11 19.75 33.36 12.08 22.72 

Mar 36.90 15.55 26.22 35.81 14.79 25.30 35.18 13.03 24.11 36.26 15.60 25.93 

Apr 38.44 19.51 28.98 37.72 18.73 28.23 37.37 17.27 27.32 36.39 17.87 27.13 

May 37.02 21.23 29.80 37.17 20.44 28.80 37.50 20.06 28.75 36.86 19.59 28.22 

Jun 34.76 23.08 30.04 35.95 22.69 29.32 36.42 22.12 29.27 36.47 21.30 28.89 

Jul 34.65 23.98 29.37 34.56 24.16 29.36 35.02 23.94 29.48 36.20 22.49 29.35 

Aug 35.04 23.94 29.30 34.83 24.09 29.46 35.67 24.21 29.94 36.03 22.68 29.36 

Sep 34.61 23.55 29.29 35.21 23.68 29.44 35.23 23.63 29.13 36.38 22.20 29.29 

Oct 32.45 19.95 27.28 34.85 20.19 27.52 34.31 18.87 26.59 36.21 19.68 27.94 

Nov 29.45 14.80 23.62 32.54 14.99 23.77 31.41 13.12 22.26 34.46 15.46 24.96 

Dec 29.15 10.49 19.82 29.08 10.87 19.98 28.42 9.28 18.85 31.34 12.14 21.76 
 

Max = Maximum, Min = Minimum, Ave = Average 

 

However, Monthly minimum the highest rise of temperature of 23.94˚C during August. Moreover, monthly 

average the highest rise of temperature of 30.04˚C during June in South-west region of Bangladesh during 

1987-2017. In central region of Bangladesh during 1987-2017, monthly maximum peak at 37.72˚C during 

April. However, Monthly minimum the highest rise of temperature of 24.16 ˚C during July. Moreover, 

monthly average the highest rise of temperature of 29.46˚C during August. In North-west region of 

Bangladesh from the analysis over the period of 1987-2017, the maximum temperature had observed 
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37.51°C in the month of May where average temperature was 29.94˚C in the month of August and 

minimum temperature was observed 24.21˚C during August. Monthly maximum peak at 36.86 ˚C during 

May. However, Monthly minimum the highest rise of temperature of 22.69 ˚C during August. Moreover, 

monthly average the highest rise of temperature of 29.36˚C during August in east region of Bangladesh 

during 1987-2017. 

 

Annual Trends in Temperature and Relative Humidity  

 

South-west region: In the month of January to February the average temperature was increasing where the 

relative humidity (RH) decreasing trend (Fig. 3), then temperature increasing as well as relative humidity 

from March to October and then temperature fall with a decreasing trend of humidity from 1987-2017. It 

reveals that the winter season is being shorter and temperature fall with RH. Again, annual average 

temperature was changed with an increasing trend where the RH falling in a decreasing trend during 1987 

to 2017 (Fig. 3) the east region of Bangladesh. The trend showed that the temperature and RH increase in 

an increasing rate 0.006 and decreasing rate -0.006 respectively. A study was conducted about RH depends 

on the temperature and pressure of the atmosphere. A preliminary graphical inspection of the RH over the 

south-western region of Bangladesh indicated a progression from relatively moist patterns during 1950–

1970 to relatively dry patterns during1970-1985 and back to the moist patterns over the course 1985-2010. 

 
 

 
 

Fig. 3. Trend analysis temperature and humidity in the South-west region during (1987-2017) 
 

Central region: In the month of January to March, the average temperature was increasing where the RH 

decreasing trend (Fig. 4), then temperature increasing and RH from March to September and then 

temperature fall with a decreasing trend of humidity from 1987-2017. It reveals that the winter season is 

being shorter and temperature fall with RH. Again, annual average temperature was changed with an 

increasing trend where the RH falling in a decreasing trend during 1987 to 2017 (Fig. 4) in the central 

region of Bangladesh. The trend showed that temperature increase at the rate of 0.0113 on the other hand 

RH decreases at the rate of -0.0829. The mean temperature rises, RH falls and the average temperature 

falls, relative humidity rises. 

 

North-west region: In the month of January to March the average temperature were increasing where the 

RH decreasing trend (Fig. 5) then temperature increasing as well as RH from March to June and then 

temperature fall with a decreasing trend of humidity from 1987-2017. It reveals that the temperature in the 

winter season fall immediately as well as RH. Again, annual average temperature was changed with an 
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increasing trend as well as RH increase during 1987 to 2017 (Fig. 5). In the North east region of 

Bangladesh at the rate of 0.0097 and 0.0635, respectively. 

 

 
Fig. 4. Trend analysis annual average temperature and humidity in Central region during (1987 2017) 

 

 

 
Fig.5. Trend analysis temperature and humidity in the North-west region during (1987-2017) 

 

  
 

Fig.6. Trend analysis temperature and humidity in the East region during (1987-2017) 
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East region: In the month of January to February the average temperature was increasing where the RH 

decreasing trend (Fig. 6), when temperature and relative humidity went on a consistent rate from February 

to October and then temperature fall with a decreasing trend of humidity from 1987-2017. Again, annual 

average temperature has changed with an increasing trend where the RH was falling in a decreasing trend 

during 1987 to 2017 (Fig. 6) in the East region of Bangladesh at the increasing rate 0.0311 and decreasing 

rate -0.0537. 

 
Increase in heat index (HI): Analysis of HI shows that most of the country is under the effect of HI and 

annual mean HI value ranges from 18-40 ˚C in different parts of the country and in summer which increase 

range from 30-45 ˚C, causes serious discomfort to the people of the country. Bangladesh experiences 

highest value of HI in the month of May- August when it crosses 38˚C in some parts of the country which 

causes many people to die due to heat stroke. HI has increased in almost all part of the country. The trend 

drawn with the help of average HI anomalies from 1987-2017 has shown tremendous rise in apparent 

temperature in central and NWR. The results are shown in Figs. 7-10. It is observed that the HI values 

increase every 10 years interval all the four regions. In west region the increase of heat is slightly increase 

where the highest is 37 ˚C in 2008 -2017.In 1987-1997 these are the lowest HI.  

 
Fig.7. Monthly variation of heat index in the South-west region (1987-2017) 

 

 
Fig.8. Monthly variation of heat index in the Central region (1987-2017) 
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Fig.9. Monthly variation of heat index in the North West region (1987-2017) 

 

 
Fig.10. Monthly variation of heat index in the East region (1987-2017) 

 

In central region the HI is much more increase the other part of the region which is more than 2.25˚C where 

more uncomfortable for human being. In central region the HI is much more increase the other part of the 

region which is more than 2.25˚C where more uncomfortable for human being. In East region, the areas 

have moderate increase in the HI, which does not significantly affect human health. The HI in over the over 

the country is gradually increasing from 1987 to 2007. In March to September when RH is high then HI is 

also increasing gradually in this month. Bangladesh experiences highest value of HI 8 in the month of May 

when it crosses 45°C in some parts of the country, which causes many people to die due to heat stroke. 
Heat index has increased in almost all part of the country. The trend drawn with the help of average 

(AMJJAS) HI anomalies from 1987-2017 has shown tremendous rise in apparent temperature in central 

and NWR. In East region HI are not too differ in this region last 30 years. It is almost same in this region. 
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                    Fig.11. Average heat index anomalies in different parts of Bangladesh (1987-2017) 
 

 

 

 
 

           Fig.12. Comparison between heat induced disease and heat index in Bangladesh (2001-2017)                   



 

 

 

Bangladesh J. Environ. Sci., Vol. 45, 2023 

 

 

 

69 

Disease occurred due to HI increase: The monthly incidence of diarrheal and cardiovascular diseases 

increases with the increase of temperature as well as HI every year during wet season (Nissan et al., 2017). 

So, the pattern of occurrences of these diseases shows increasing trend during 2001-2017 (Fig. 12). 

 
Conclusion 
 

Heat index has become a matter of great concern in the context of Bangladesh climatology along with most 

other countries. The heat index analysis from 1987-2017 in Bangladesh portrays the significant augment of 

both temperature and relative humidity in past 30 years. Mean heat index value ranges from 35-45˚C in 

different parts of the country in summer. Average (AMJJAS) heat index anomalies from 1987-2017 has 

shown tremendous rise in apparent temperature in SWR, CR, and NWR. Climate variables were associated 

with the occurrence of childhood diarrhea. Increased temperature and humidity were associated with 

increased rate of diarrhea morbidity, heat stroke and cardiovascular disease, whereas the relative humidity 

was inversely related with rate of diarrhea. From 2000 to 2017 Diarrheal disease increases about 52.90% 

and whereas CVD is 357.03%. The amount of heat index increases up to 7.18%from 2000 to 2020. 
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