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Abstract 

Accurate forecasting and up-to-date warning is very important for the coastal people to 

protect them from the devastation of cyclone. Bangladesh Meteorological Department (BMD) 

and their concern organizations have important role to provide proper and accurate cyclone 

forecasting and warning message to the people. The coastal zone of the country is the most 

precarious place to natural disaster due to its geographical location, frequent formation of 

cyclone in the Bay, poor infrastructure and insecure socio-economic conditions of the people.  

Accurate and timely warning, good infrastructure such as roads, transportations, cyclone 

shelters, cyclone preparedness training centers can reduce  human vulnerability to cyclone in 

the coastal area of the country. Due to very high population growth rate in the coastal zone, 

new settlements are being built in the areas which were under agricultural land, forest or bare 

before. To study the people‟s perceptions on cyclone forecasting, warning and management 

system in Bangladesh, two questionnaire surveys have been done, one with meteorologists of 

BMD and the other with the people living in the coastal zone. As land use change has great 

impact on human vulnerability to disaster so, a brief study on land-use change has also been 

done under the current research. 

 

Keywords: Cyclone, forecasting technique, questionnaire survey, Natural hazards and Land- 

use change. 
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1 Introduction 
 

Bangladesh is a small land of area about 147,570 km2 including 24,140 km rivers (Padma, 

Meghna and Jamuna are mostly well-known), canals, ponds and Beels (Small Lake); and its 

southeast part is surrounded by Bay of Bengal (Tahmeed et al. 2005). It is a country of south 

Asia with 140 million (according to 2007 statistics) people (BBS 2009).  The geographical 

location and other physiographic characteristics have made this country vulnerable to 

meteorological and hydrological disasters (Debsharma 2001).  

1.1 Overview of Natural Disasters 
Natural disaster is a common scenario in Bangladesh due to its geographical location (Haque 

1997) and the major natural disasters are flood, cyclone and storm surge, flash flood, drought, 

tornado, riverbank erosion, and landslide (Table 1).  

Table 1: Types of Disasters and their Impacts in Bangladesh 

Types of 

Disasters 

Areas Affected Impact 

Flood Floodplains of the 

Brahmaputra- Jamuna, the 

Ganges-Padma and the 

Meghna river system 

Loss of agricultural production, 

interruption of communication system and 

livelihood system,  national economic loss, 

evacuation, and loss of human lives and 

biodiversity, displacement and sufferings 

of human population and biodiversity 

Cyclone and 

storm surge 

Coastal areas and offshore 

islands 

Loss of agricultural production, 

interruption of communication system and 

livelihood system, damage and devastation 

of immobile infrastructure,  national 

economic loss, loss of biodiversity and 

human lives 

Tornado Scattered areas of the country Loss of human life and biodiversity,  

damage and devastation of property, 

damage of cash crops, interruption in 

lifestyle, national economic loss and loss of 

livelihood 

Drought Almost all areas, especially the 

Northwest region of the 

country 

Loss of agricultural production, pressure on 

national economy and interruption in life 

style 

Flash Flood Haor Basins of the North-east 

region 

and South-eastern hilly areas 

Harm of standing crops, interruption in life 

style, evacuation and devastation of 

properties 

Erosion Banks of the Brahmaputra -

Jamuna, the Ganges-Padma 

and the Meghna river systems 

Loss of land, displacement of human 

population and livestock, interruption of 

production, evacuation and loss of property 

Landslide Chittagong and Chittagong 

Hill Tracts 

Loss of land, displacement of human 

population and livestock, evacuation, 

damage of property and loss of life 

Earthquake Northern and central parts of 

the 

country 

Damage and destruction of property, loss 

of life and change in geomorphology 

Source: Ministry of Environment and Forest (MOEF), State of Environment Bangladesh 2001 
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Because of frequent visit of natural disasters and other factors such as poverty, landlessness, 

big family size etc, Bangladesh is very much vulnerable to disasters. The occurrences of these 

natural disasters have made the country most susceptible by effecting of human lives, houses, 

agricultural land, crops, environment etc and these kinds of effects create hazardous threat to 

economic development also in the country (MOEF 2003).  

 

1.2 Vulnerability to Tropical Cyclonic disasters 
 

Cyclone is treated as the biggest natural disaster in Bangladesh because of its continuous 

impact on human lives and some other reasons also can be mentioned like property damage, 

too few defences against cyclone etc (Shultzl et al. 2005). People in this country experience at 

least one major tropical cyclone every year with its destructions ( Haque 1997). Coastal zone 

of this country is the most vulnerable to cyclonic storm and storm surges because during 

cyclone, strong wind and storm surge overwhelm coastal areas and offshore island that create 

serious damage of huge number of human lives, properties, crops and houses in the coastal 

areas. Among the 64 districts of this country, 19 districts are known as coastal district. With 

36.8 million people  of which more than half are poor  and  living in high risk areas in the 

coastal zone(cf Parvin et al. 2009; DMB) and the coastal zone of this country is most 

susceptible to cyclones. (Khalequzzaman 1989).  

Normally cyclone occurs during April and may (pre-monsoon), and October and November 

(post-monsoon), and Bay of Bengal is the procreation place of cyclone in Bangladesh (MOEF 

2003). The Bay of Bengal covers an area of 2.2 million sq. km and located in the north-

eastern corner of the Indian Ocean. Especially, the northern part of Bay of Bengal by the side 

of the coastal region of Bangladesh is more vulnerable to storm surges and coastal flooding 

caused by the tropical cyclone due to shallow continental shelf region (Madsen & Jakobsen 

2004). Except population density other factors like; weak infrastructure (lack of sufficient 

cyclone shelters, roads structure, transportations, weak houses) are increasing the 

vulnerability of the people residing in the coastal areas to cyclones and associated surges 

(Tahmeed et al. 2005). For example, around 500,000 people died due to a cyclone with  surge 

level of 6 to 10 m high and wind speed of 222 km/h in the coastal region (Barguna, 

Patuakhali, Bhola, Barisal, Lakshmipur, Noakhali, Feni) in 1970 (Figure 1). 

 
Figure 1: Casualties of major cyclones in the country in different years 

Source: Data collect from:  Bangladesh Meteorological Department (BMD) 
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Cyclone is not only a threat to human lives but also affects the properties and agricultural 

productions such as around 1million homesteads were lost due to severe cyclonic storm at 

Chittagong and Cox‟sBazar in 1963. In 29
th

 April 1991, 0.13 million acre‟s crops were 

destroyed, 0.82 million houses were fully destroyed and 0.89 million houses were partly 

damaged due to a severe cyclonic storm. In 1994, around 0.098 million families,, 0.05 million 

dwelling houses were fully destroyed, 0.02 million acres crops were fully damaged and 0.03 

acres crops were partially damaged (Data collect from BMD). Around 8.9 million people 

were affected by SIDR on 15
th

 November in 2007 and also destroyed 2.47 million acres of 

crops with 3.1 billion economical losses (Hasegawa 2008). During cyclone Aila in 2009, 

around 3.9 million people were affected through damage of their houses, crops and other 

infrastructures in 11 coastal districts of the country (IFRC 2010). 

1.3 Land-use change and vulnerability 
 

In recent decades, the coastal zone of Bangladesh has gone through rapid land-use change. 

Currently in the coastal areas, land is being used for agriculture, shrimp farming, forestry, salt 

production, ports, industry, settlement, wetlands etc but  this land use pattern is changing at a 

hectic rate  to fulfill the demand of large number of population in the coastal zone ( Islam 

2006). According to (PDO-ICZMP 2005a) report, the population of coastal zone is expected 

to increase from 36.8 million to 43.9 by 2015 and to 60.8 million by 2050; and the impact of 

this situation will decrease 0.056 hectares per capita agricultural land to 0.025 hectares by 

2050. On the other hand 220 hectares of arable land is being used every day by the human for 

making new houses, roads etc (PDO-ICZMP 2005a) where as more than 34% people 

completely landless of the coastal zone in Bangladesh (Islam 2006). Coastal area is the most 

significant to the country due to its natural resources and productivity, such as around 50% of 

forest , 25% of cultivable land  and around 16% of the total rice production of the country is 

managed from this coastal area  (PDO-ICZMP 2005b). However, to maintain this large 

number of population, settlement area is being increased vastly in an unplanned way (Figure 2 

represents an example of unplanned settlement) which influences the agricultural land, bare 

land, forest, wetlands by changing its dimensions in various ways. This unplanned land-use is 

also increasing the vulnerability of the coastal inhabitants to cyclones (Islam 2006).   

 

 
Figure 2: Unplanned settlement near the coast 

line 
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1.4 Research Questions 
The following research objective and hypothesis has been followed during the whole study.  

1.4.1 Research Objective 

 

 Finding strengths and weaknesses of cyclone forecasting and warning system in 

Bangladesh 

 Presenting people‟s opinion regarding the forecasting system 

 Presenting meteorologist‟s opinion regarding forecasting system 

 Suggesting guidelines for cyclone disaster management and land-use 

 

1.4.2 Hypothesis to be tested 

 

 Cyclones are not properly forecasted in Bangladesh  

 Forecasting techniques are not advanced  

 Effect of storm surge is also destructive like cyclone itself  

 People living in the coastal areas are not totally aware of the cyclone forecast and 

warning system 

 There is huge lack of cyclone shelter 

 Transportation systems play an important role 

 Unplanned Land use change is increasing vulnerability of coastal people to cyclone 
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2 Study Area 
 

Cyclones become weak and finally disappear when they cross the land and cause most 

destruction in the coastal belt. So, to assess the functionality of the existing cyclone 

forecasting and warning system, six coastal districts have been selected as study areas (which 

were badly affected by the category four cyclone named Sidr).   

2.1 Description of the study area 
 

Barisal is one of the seven divisions of Bangladesh with an area of 13644 sq.km and it is 

divided into 6 districts (Barguna, Barisal, Bhola, Jhalokati, Patuakhali and Pirojpur) with 39 

Upazilas or Thanas, 334 Unions, 4273 Villages and 22 Municipalities, and it is known as a 

coastal division because it is bounded with the Bay of Bengal and lot of small and big rivers. 

The total population of this division is 8.17 million where 4.16 million male and 4.01 million 

female, and the number of households are 1.64 million. The literacy rate of this division is 

53.59 percent (SBB 2007).  

 
Figure 3: Map of Study Area (Barisal Division) 

Individually Barisal district is the area of 2790.51 sq.km with 2.36 million populations. 

Around 35.28% of the total population doing agriculture as their main occupation, besides 

10.64% populations are doing service, 13.89% are doing business, 18.76% are agricultural 

laborer and rest of them are doing  other kind of jobs like; fishing, transportations, 

construction etc. Within total land ratio, only 178601 hectares are cultivable land and 5785.4 

hectares are fallow land. The maximum and minimum average annual temperature of this 

district are 35.1°C and 12.1°C, and the annual rainfall is 1955 mm. Roads are the main 

communication way within this district to other places and 462.5 km roads pucca (build with 

full concrete), 378 km semi pucca (build with bricks), 3133 km mud roads and water ways 

355 nautical miles. 
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Jhalokathi district is the area of 758.06 sq.km with 0.70 million populations and it is bordered 

by the some rivers like; Bishkhali, Sugandha, Dhansiri, Gabkhan etc. Among the total 

population 40.07% are doing agriculture as their main occupations, 15.68% are agricultural 

laborer, 12.43% are doing business, 11.03% are doing service and rest of them are doing other 

kind of jobs like; fishing, transportation etc. Within total land, around 112388 hectares are 

cultivable and 40% cultivable lands are under irrigation. The main communication ways from 

one place to another are Roads: pucca (build with concrete) 176 km, semi pucca(build with 

bricks) road 77 km, mud road 1467 km and waterways 204 nautical miles.  

Around 1.13 million peoples are living in Priojpur district with area of 13.07.61 sq.km. The 

rivers like; Baleshwar, Kaliganga, Sandhya etc are the main rivers which are surrounded the 

district. The maximum and minimum annual average temperature of this district are 35.5°C 

and 12.5°C, and the annual rainfall is 1710 mm.The main occupations of this district are 

Agriculture 35.3%, agricultural laborer 17.05%, business 16.2%, service 7.25% and rest of 

them are doing other kind of jobs like; fishing, transportation, construction etc. Within total 

land ratio, around 87051.8 hectares are cultivable land and 520.53 hectares are fallow land 

and among the total populations, 27.22% are landless. Roads and Waterways are the main 

communication way in the district and within this 160.6 km roads are pucca (build with 

concrete), 105 km semi pucca (build with bricks), 2051 km mud roads and 98 nautical miles 

are water ways.  

Bhola district, the area of 3403.48 sq.km with 1.70 million population and it is bounded by 

the Bay of Bengal which is situated on the north of the district. The maximum and minimum 

annual average temperature are 32.7°C and 11.6°C, and the annual rainfall is 2360 mm. 

Around 38.74%  people of the total populations are leading their life with agriculture besides 

24.52% are agriculture laborer, 9% business, 4.47% service and others are like fishing, 

construction, transportations etc. Although agriculture is the main occupations but 15% 

farmers are landless, whom are depended on other rich farmers. Among the total land ratio, 

158923 hectares are cultivable land where 8.53% lands are under irrigation. Roads structures 

are 239 km pucca (build with concrete), 143 km semi pucca (build with bricks) and 5161 km 

mud road.  

Patuakhali district is bordered by the Bay of Bengal on the south and around 1.46 million 

people are living here within the area of 3204.58 sq.km. Some rivers are very well known in 

this district like; Andharmanik, Agunmukha, payra, lohalia, patuakhali etc. Among the total 

land, 222899 hectares are cultivable where 3.8% cultivable land is under irrigation and 3694 

hectares are fallow land. Agriculture is the main profession of the people in this district and 

that is 45.84% besides business 9.94%, service 6.12%, agricultural laborer 16.72% and rest of 

them are some other kind of works like; fishing, constructions, transportations etc. Among the 

farmers 30% are landless and 24% are small farmer. Within the total road structure, 417 km is 

pucca (build with concrete) and semi pucca (build with bricks), 5341 km mud road and 224 

nautical miles are waterways.  

There are 0.84 million people live in Barguna district within the area 1831.31 sq.km and it is 

bounded by the Bay of Bengal on the west. The maximum and minimum average annual 

temperature are  33.3°C and 12.1°C, and annual rainfall is 2506 mm. Around 50.53% people 

are involved with agriculture as their main profession but among the farmers 31% are landless 

and 31% are small farmer. Within the total land, 150533 hectares are cultivable land and 

4609.88 hectares are fallow land. Among the communication structures: 149 km pucca roads 

(build with concrete), 96 km semi pucca roads (build with bricks), 2057 km mud roads and 

347 nautical miles are waterways (NEB 2006). 
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3 Literature Review 
 

In this section, the activities of Bangladesh Meteorological Department (BMD) regarding data 

collection process of tropical cyclones, methods of predicting cyclone track, cyclone detection 

and warning dissemination system have been discussed briefly. Simultaneously, the 

techniques of cyclone forecasting and warning system in various countries have been also 

discussed. 

3.1 Methods for predicting cyclone tracks 
 

A model named TYAN (Developed by NASA) is being used by SPARRSO (Space Research 

and Remote sensing Organizations) in Bangladesh  for  predicting the track of a cyclone based 

on climatology of the Bay of Bengal and it delivers suitable result for the forecast of cyclone 

movement twenty four hours ahead of landfall (Choudhury 1994). SWC (Storm Warning 

Center of Bangladesh), a part of BMD is using regression model and one steering-cum-

persistence model developed by Debsarma (STP Model 1994 & STEEPER Model 1998) 

which are also well known for the track prediction of cyclone (ADRC 2005). 

3.2 Data collection process 
 

Bangladesh meteorological department (BMD) collects data about tropical cyclones from 

different sources for analyzing and forecasting.  BMD has five radar stations located at 

Dhaka, Khepupara, Cox‟s Bazar, Rangpur and Molvibazar  and has a ground receiving station 

to receive NOAA satellite images. Moreover, BMD receives GMS4 satellite image through 

the Bangladesh Space Research and Remote Sensing Organization (SPARRSO). Sometimes 

BMD also collects data from the World Meteorological Organization network (WMO) 

(Haque 1997). Storm Warning Center (SWC) at BMD also receives Numerical Weather 

Products (NWP) to forecast cyclones (Debsarma 2001). 

3.3 Cyclone Detection and Warning  
 

Cyclone detection and timely warning message delivery are the tasks of Bangladesh Storm 

Warning Center (SWC) and for maintaining these tasks properly; they record any kind of 

disturbance in the Bay of Bengal (Haque 1997). Cyclone is observed by SWC from its 

formulation stage to landfall for delivering accurate forecasting and up-to-date warning 

message to the people (Debsarma 2001).  

Five interconnected subdivisions; observations, communications, display and manipulations, 

analysis and preperation of forecast are coordinated  by Storm Warning Center (SWC) of 

Bangladesh Meteorological Department (BMD) for providing all kind of forecasts and 

disasters warning (Haque 1997). The following figure 4 is showing the whole process of  

warning message dissemination system which is administrated by Bangladesh Meteorological 

Department Bangladesh (BMD). 
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Figure 4: Warning message dissemination system administrated by BMD 

       Source: Adopted from C. Emdad Haque, 1997 

 

     

Generally, when any future threat, storm and cyclone are determined by the Storm Warning 

Center (SWC) then immediately they send the warning message  to the seaports, river ports 

and public (Haque 1997). Four stages of actions are maintained by BMD for informing all 

concerned Ministries,  Departments, Agencies of the government about the cyclone, so that 

they can perform their activities in a rapid and systematic manner to handle the situation 

proficiently ( Debsarma 2001) ( Table 2). 
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Table 2: Four stages signal system 

Stages Signals No. Issues  are taken by BMD 

 

 

 

 

 

 

 

 

 

Alert 

Stage 

 

 

 

 

 

 

 

 

 

I, II and III 

To concern early warning for cyclone between 24 and 36 hours ahead. 

To notify about the situation to the Cyclone Preparedness Programme 

(CPP) for taking suitable actions by the concern of Ministry of Disaster 

Management & Relief. 

 

To concern alert messages on Telephone, Teleprinter, FAX to the 

concerned officials under code address "Whirl Wind". 

Provide special Weather Bulletins to Bangladesh Betar (Radio) and the 

Bangladesh Television (BTV) to broadcast and telecast, also provide 

information to the national press for public benefit. 

 

Provide Weather Bulletins to the Control room of Ministry of Disaster 

Management & Relief, Disaster Management Bureau (DMB), 

Directorate of Relief and Rehabilitation, Cyclone Preparedness 

Programme (CPP) and Bangladesh Red Crescent Society (BRCS) for 

taking necessary action. 

 

 

 

 

 

 

 

Warning 

and 

Disaster 

Stage 

 

 

 

 

 

 

 

 

IV, V, VI, VII, VIII, 

IX and X 

Warning messages are maintained in three stages, Warning: 24 hours 

in advance, Danger: Minimum 18 hours in advance and Great Danger: 

Minimum 10 hours in advance. 

 

Warning Messages are delivered with following informations:- 

Position of storm centre, Direction and rate of movement, Area 

(Upazillas of the district) likely to be affected, Estimated time of 

inauguration of windstorm winds (speed more than 32 mph  or 52 

kms/hrs) and Maximum wind speed expected, of Approximate height 

of Storm surge or tide and the areas likely to be affected. 

 

Warning message is issued in  Danger situation: the warning message 

is issued by telegraphically under the code address "Hurricane" to 

Secretaries and officials of concerned Ministries, Divisions or 

Departments, in Great Danger Situation: warning messages is 

dispersed by telegraphically under the code address “Typhoon” to 

concerned officials of local administration .  

Post-

Disaster 

Stage 

Immediately after 

the cyclone till the 

situation become 

normal 

Assess the impact of the cyclone and its conventionality with the 

warnings given. 

Collect data from the distressing area for research purpose and assess 

view of the people of the area about signals issued. 

Source: Sujit Kumar Dev Sharma 2001, Cyclone and its warning system in Bangladesh 

 

Recently cyclone warning system has been changed in Bangladesh because sometimes people 

were confused between maritime and riverine signals regarding wind speed at different stages 

and places of landfall of cyclones with the old signal systems. The new signal system has been 

developed on wind speeds and the signal number will increase with the increasing wind of the 

impending cyclone, besides maritime and riverine signals are incorporated in the new system to 

avoid confusion (Debsarma 2001) which is shown in below Table 3 and Table 4. 
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Table 3: Signal System for Maritime Ports 

SL. NO. Signals Explanations 

1 Distance Cautionary Signal 

Number -I 

There is a region of squally weather in which a 

storm may be forming (well marked low or 

depression) with surface winds up to 61km/h. 

(33knots)) 

2 Distance Warning signal 

number -II 

A storm has formed (Cyclonic storm with surface 

winds 62-87 km/h. (34-47 knots)) 

3 Local Cautionary signal 

number –III 

The port is threatened by squally weather (cyclonic 

circulation with surface winds 40-50 km/h. (22-27 

knots) or squalls due Nor‟westers) 

4 Local warning signal 

number –IV 

The port is threatened by a storm, but it does not 

appear that the danger is as yet sufficiently great to 

justify extreme measures of precaution (cyclonic 

circulation) with surface winds 51-61 km/h. (28-33 

knots)) 

5 Danger Signal –VI The port will experience severe weather from a 

cyclonic storm of moderate intensity (Cyclonic 

storm with surface winds 62-88 km/h. (34-47 

knots)) 

6 Great Danger Signal –VIII  The port will experience severe weather from a 

storm of very great intensity (Severe cyclonic 

storm with surface winds 89-117 km/h. (48-63)) 

7 Great Danger Signal –IX The port will experience severe weather from a 

storm of very great intensity (Severe cyclonic 

storm with a core of Hurricane winds with surface 

winds 118-170 km/h. (64-119 knots)) 

8 Great Danger Signal –X The Port will experience severe weather from a 

storm of very great intensity (Severe cyclonic 

storm with a core of Hurricane winds with surface 

winds 171 km/h and above  (120 knots and above)) 

Source: Bangladesh Meteorological Department (BMD) 

 

The new signal system for maritime ports have been showed in the table 3, where various 

signal level has been mentioned with proper explanations. The following table 4 is 

representing various signal levels with proper explanations for new signal systems for inland 

river ports and that has been provided by Bangladesh Meteorological Department (BMD) 
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Table 4: Signal System for Inland River Ports 

SL. NO. Signals Explanations 

1 Local Cautionary Signal number 

–III 

Your area is threatened by squally winds of 

transient nature (Nor‟wester squall of wind 

speed 40-50 km/h. (22-27 knots)). Look out 

for further development 

2 Local Warning signal number –

IV 

A storm (of depression intensity, associated 

sustained winds 51-61 km/h (28-33 knots)) is 

likely to strike you vessels of length 65feet or 

less are to seek shelter immediately 

3 Danger Signal –VI A storm of moderate intensity or Nor‟wester 

squalls, associated sustained winds 62-88 

km/h (34-47 knots) may strike you. All 

vessels are to seek shelter immediately and 

keep in shelter till further notice. 

Source: Bangladesh Meteorological Department (BMD) 

 

3.4 Techniques of cyclone forecasting and warning system in various countries 
 

China is using Satellites, Radar and Automatic Weather Stations (AWS) to predict and 

monitor tropical cyclones. Two series of meteorological satellites:  four polar orbiting 

meteorological satellites (FY-1 series) and three geo-stationary meteorological satellites (FY-

2 series) are included in the tropical cyclone monitoring network in china. Using these 

technologies, China has improved their tropical cyclone forecasting system including its 

interrelated features such as cyclone track forecasting, cyclone intensity forecasting and 

strong wind and heavy rain forecasting system.   During 1990s, China has decreased cyclone 

track error gradually per year through improved forecasting techniques and increased 

prediction skills. For improving cyclone intensity forecast, China is using dynamic models 

such as Geophysical Fluid Dynamics Laboratory (GFDL, US), Global Forecasting System 

(GFS, US), US Navy operational global atmospheric system (NOGAPS, US) and UK 

Meteorological Model (UKMET, UK). Besides, China has also improved their tropical 

cyclone warning systems by using 4-level warning signal system such as Blue, Yellow, 

Orange and Red (Wang et al. 2007).  

 

India is using Geostationary Satellite (INSAT 3A & Kalpana1) and Doppler radar for cyclone 

forecasting besides they are also using coastal Automatic weather Stations (AWS), Ships and 

buoy observations. Indian Meteorological Department (IMD) provides the warning message 

through three Area Cyclone Warning Centers (ACWCs) located at Kolkata, Chennai and 

Mumbai, and three Cyclone Warning Centers located at Bhubaneswar, Visakhapatnam and 

Ahmedabad. The cyclone warning messages or bulletins are broadcasted in different 

categories like; warning for the fisheries, 4 stages (Pre cyclone watch stage, cyclone alert 

stage: 48 hours in advance, Cyclone warning stage: 24 hours in advance and post-landfall 

scenario) warning for state and central government officials, port warnings, warning for the 

general public through all India radio, Doordarshan (TV) and press, Telefax, Telephones, 
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Microwave links for railways, Automatic Message Switching System (AMSS), Internet and 

Cyclone Warning Dissemination System (CWDS) (IMD 2008). 

Central Weather Bureau (CWB)  of Taiwan is using  new generation Typhoon Analysis and 

Forecast Information System  (TAFIS) for providing timely, accurate typhoon forecast and 

warning information for the people and the Emergency Operation Center (EOC) and It is a 

software which provides facility to track, forecast, construct messages, and disseminate 

warnings and its graphical user interface allows rapid access to current and past cyclone data, 

objective forecast guidance, and many types of verifications  (Lu 2007). 

Pakistan is using some inland stations and ships observations for conventional surface and 

upper air observations, cyclone detecting radar and Polar orbiting meteorological satellite for 

satellite cloud pictures for tracking tropical cyclone. Cyclone bulletins and warnings are 

delivered in some categories like; warning for fisheries, warnings for government officials, 

port warnings, warnings for aviation and warnings for general publics. The warning messages 

are delivered through high priority telegram, telephone, teleprinter, Radio Pakistan, Pakistan 

television, telefax and internet (through web site) (WMO 2009). 

Sri Lanka is using satellite observations, radar and aircrafts reports for tracking cyclone. The 

tropical cyclone warning or alerts are issued in two criteria like; distance from the coast (that 

is when the cyclone storm is 500 km, 300 km and 200 km away from the cost) and intensity 

of the systems (Signal Levels). The warning message are delivered through  state and private 

radio, state and private television, press, telephone, police communications, teleprinter, 

telefax and internet(through web site) ( WMO 2009). 
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4 Methodology 
 

For the current study, questionnaire survey (See Appendices) and satellite image analysis 

methods have been used. Questionnaire survey has been used to collect the perception of 

people living in the coastal areas and meteorologists about cyclone forecasting and warning 

system. On the other hand, time series satellite images have been used to extract the land-use 

change in the study area.  

4.1 Questionnaire Survey 

 
The questions in the questionnaire were formulated in structured, non structured and open 

ended way. In the case of structured questions, the interviewers were asked about the 

questions which were specifically decided in advance and the questions were asked accurately 

as they were prepared with the same sequence for the all interviewers. In the case of non 

structured questions, the interviewers were asked questions based on some specific topics or 

issues that were not precisely determined in advance. Open ended questions were allowed to 

the interviewers to give their opinion on the particular issues or topics. Simultaneously to 

know about BMD activities regarding cyclone forecasting and warning system, the same 

questionnaire pattern has been also followed for the survey at BMD with meteorologists. 

60 people of 2 age groups (10 to 24, 40 and above), engaged in different occupations were 

interviewed in this questionnaire survey. The reasons to select these 2 age groups were to 

include students and others categories people in the questionnaire survey. Students can have 

high attention or dynamic knowledge regarding cyclone forecasting and warning system than 

others. So, it was expected that the age group 10 to 24 will cover the all categories of student 

and the age group 40 and above will cover those people who are very much experienced 

according to their age than the young age group „10 to 24‟ regarding cyclone and its 

devastation in their life. The responders were chosen from 6 coastal districts: Bhola, Barisal, 

Bagura, Jhalokathi, Pirojpur and Patuakhali. The questionnaire was designed based on 

cyclone related factors (the factors were determined based on cyclone emergency 

management issues) such as preparedness and education about forecasting, response to the 

forecast, decision taking during cyclone, previous experience about cyclone devastation, 

awareness about forecasting systems, cyclone shelter access, assistances during cyclone, 

communication systems security, which are so familiar to the responders of cyclone prone 

study area. However, the purpose is to select different age groups based on different 

occupations in order to collect accurate information for achieving people‟s perceptions on 

cyclone forecasting and warning system in the country as well as infrastructural conditions in 

the study area.  

Another questionnaire survey was conducted at Bangladesh Meteorological Department 

(BMD) for collecting information about their perceptions on cyclone forecasting and warning 

systems in the country and the questions in the questionnaire were designed based on cyclone 

forecasting technique, procedure of data collection, data availability, data analysis model, 

media of forecast, types of early warning message. To complete this study 5 meteorologists of 

BMD has been interviewed.  
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Figure 5: Cyclone Forecasting and Warning Factors and the issues of the factors 

4.2 Satellite Image Analysis of Study Area 

 
To detect the land use change of the study area, Landsat image of the year 2001 and 2010 

have been used as the main information source. Primarily images of those two years have 

been classified into five main land-use categories (Agricultural Land, Bare/uncultivated land, 

Settlement and Homestead Forest, Planted Forest and Irrigated Agricultural Land) using 

supervised classification method. Then a built-in change detection technique in Idrisi (change 

vector analysis) has been used to identify change. In the current research, the purpose of using 

land-use change information is to show how unplanned land-use or very intense land-use 

change can increase the vulnerability of human to disaster.  
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Figure 6: Flowchart of Image Data analysis procedure to identify land use change detection 

From the image, the study area has been extracted through on-screen digitizing in the idrisi 

environment. For Image classification and land use type detection, a signature file containing 

different land-use signatures was developed first then supervised classification has been 

performed to extract areas under different land-use from the image. Inter class land-use 

change analysis and trend of change analysis has been done with land change modeler (LCM) 

where inter class  land-use change analysis is to identify the different categories of land-use 

change and trend of change analysis has been performed  on the most vulnerable categories 

(in terms of change ratio) for analyzing vastly.      
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5 Analysis and Results 
 

Analysis and results have been done in two sections: people and meteorologist‟s perception 

on cyclone forecasting and warning system which has been done by survey data analysis and 

Land use change detection of the study area (Barisal Division) using satellite images.  

5.1 Survey Analysis 
The main concern was to know about people‟s perceptions on cyclone forecasting and 

warning system which is delivered by the BMD and besides collecting perceptions about the 

forecasting and warning system; infrastructural situations have also been emphasized in the 

survey. Each survey districts have Upazila (Smaller Administrative Area) and in Barisal 

district has highest number of Upazila (10 Upazila). So, at least one responder has been taken 

from every Upazila (Smaller administrative area) to make the survey goal more efficient and 

finally total 60 responders were selected in the questionnaire survey. The questionnaires were 

related to cyclone forecasting and warning factors such as techniques of forecasting, media of 

forecast, reliability of forecast, reliability warning dissemination system, infrastructures 

structures (communication system, Availability of shelters, assistance from government, 

public and NGOs, mode of transportations, Electricity etc.) and people behavior during 

cyclone, response to warning, viewing weather forecasting,  previous experience about 

cyclone, preparedness for the cyclone (Figure 5). 

 

5.1.1 Peoples’ Perceptions on cyclone forecasting and warning system  

The results of questionnaire survey have been described and analyzed briefly with proper 

figures in this section.   

5.1.1.1 Viewing Weather forecasting 

 

There are remarkable variations among the respondents from different districts in viewing 

weather forecast. From the graph (Figure 7), it is visible that in Barguna, Bhola, Jhalokathi, 

Pirojpur districts, maximum number of people view the forecast in „everyday‟ but only in 

Barisal, maximum number of people „never‟ view the forecast and in Patuakhali district, 

maximum number of people view forecast in „once a week‟ ( Figure 7).  Some responders 

said that they don‟t have chance to view weather forecasting and some of them ignore to view 

forecast because they do not have believe on it since they have received false warning during 

the cyclone in previous. It is also mentioned that some of them are not so much 

knowledgeable about forecasting systems.    
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Figure 7: Statistics of viewing weather 

forecasting by the responders of survey area 

 

 

5.1.1.2 Main concerns while viewing weather forecasting 

 

According to survey, temperature, rainfall and cyclone are the main concern for viewing 

weather forecasting by the responders. From the graph, we can see that people living in the 

coastal areas are interested in temperature and rainfall forecast but highest number of 

responders have mentioned cyclone as their main concern for viewing weather forecasting in 

those districts (Figure 8). As respondents from Bhola mentioned only cyclone as their main 

Barguna Barisal 

Jhalokathi Bhola 

Patuakhali Pirojpur 
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concern and respondents from Barisal mentioned rainfall and cyclone as their main concern so 

perceptions of people living in these two districts have not been used to produce graphs.  

 

 
 

 

 

 
 

Figure 8: Main concerns of viewing weather 

forecasting by the responders of survey area 

 
 

 

5.1.1.3 Media of Forecast 

 

TV, Radio, Newspaper, People, Megha phone, Signal Flags are the main media for delivering 

weather forecasting in those districts. But the graphs shows that the responders from different 

districts like different media to receive forecast (Figure 9). Maximum number of responders 

of Barisal, Bhola, and Jhalokathi and Pirojpur districts gets information about forecasting 

from the other peoples and only in Barguna district, the responders view forecast through TV 

(Figure 9). Maximum number of responders has mentioned about Signal Flags for viewing 

weather forecasting in Patuakhali District (Figure 9). 

 

Patuakhali 
Pirojpur 

Barguna 
Jhalokathi 
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Figure 9: Statistics of viewing media of 

forecasting by the responders of survey area 

 
 

 

5.1.1.4 Current Forecasting System 

 

According to the survey results, 54 people of the total responders are familiar about 

forecasting system in Bangladesh. It is a good approach that maximum number of people said 

that they know about forecasting system (Figure 10).    

 

  

Barguna 
Barisal 

 Jhalokathi 

Patuakhali 
Pirojpur 
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Familiar with forecasting system 

 
Figure 10: Peoples‟ perceptions on forecasting system in Bangladesh 

5.1.1.5 Warning system 

 

Recently the cyclone warning system in Bangladesh has been changed but from the graph 

(Figure 11), it is visible that 58 people among the 60 people don‟t know about the new 

cyclone warning system in Bangladesh. Behind this situation, some reasons can be mentioned 

like, lack of information and awareness of the responders, which should be provided or 

broadcasted to the people by the Bangladesh Meteorological Department (BMD) in proper 

way because the people of coastal or cyclone affected area are more vulnerable to cyclone 

disaster and most of them are not aware of cyclone warning system.  

 
Figure 11: Know or do not know about the new warning systems 

In Bangladesh BMD, provides warning for different time interval (usually 24 hours, 48 hours 

and 72 hours). Among the 60 respondents under the survey, 50 people receive warning 48 

hours before the cyclone crosses the coast, six peoples receive 24 hours before and the rest get 

warning about 72 hours before the landfall. 

Most of the responders (39 responders) are satisfied with the early warning system and they 

believe that they can go to shelter easily and timely. Moreover they have preferred or more 

emphasised accurate forecasting rather than early warning.  

Receiving false warning is also a common phenomenon for the people living in the coastal 

areas. 58 among 60 respondents have indicated that they receive false warning (Figure 12) in 

terms of time of landfall, area under threat and intensity. As a result, sometimes people 

become disappointed because they receive warning but nothing is happened, for example, Md. 

Shajahan Foraji said “Sometime we get warning but no cyclone come”. 
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Figure 12: Statistic of receiving false warning by the Responders 

5.1.1.6 Infrastructure and communication systems 

 

Communication system play the vital role to send the warning to the people but sometimes 

the communication channel become break down and people face problem to get the warning 

in proper time. One of the responders, Md. Moinul Islam said “During SIDR, we faced 

problem about the warning system because electricity was not available during that time so 

that TV did not work properly and we did not get warning in time, and we were afraid to take 

further decision”. Infrastructure is important part for proper management of cyclone 

emergency. Most of the people think that they don‟t have enough cyclone shelters in their 

locality and although they have one or two cyclone shelters but those are so far from their 

locality and not enough for huge number of people in the locality. It‟s surprising that 27 

people said that they don‟t have any cyclone shelter in their locality, 28 people said they have 

access only one cyclone shelter, 4 people said that they access 2 cyclone shelters and only 1 

people said that they have access 3 cyclone shelters (Figure 13). 

 
Figure 13: Number of cyclone shelters access according to responders of six different districts 

in Bangladesh 

People who do not have access to any cyclone shelter are forced to stay at home even after 

getting the warning, for example, in Pirojpur district one of responders, Samir Singha said 

that “we don‟t have any cyclone shelter to go there, so we stay at home during the cyclone”. 

Sometimes they need to spend too much time to reach the safety place or shelters because of 
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poor transportation and roads. Most of the responders think that transportation systems and 

road network increases travel time up to 50% of the usual.  Sometimes they go to shelters 

manually (Rikshwa, Van etc.) which take long time to reach the shelters, only some few 

places have motorized vehicle (Figure 14). 

 

 
Figure 14: Type of transportation use by the responders to reach cyclone shelter during the 

cyclone 

Among the 60 people 42 people said that they use manual transportation to go to cyclone 

shelters on the other hand only 4 people said that they use motorized vehicle (Figure 14). 

During the cyclone, peoples need help or assistance to reach safety places but they don‟t get 

help all the times. Only 16 people said that they get help from others, on the other hand 27 

people said that they don‟t get help during the cyclone. Mainly they get help from neighbours, 

Government, NGO workers and others (Figure 15).  

 

 
Figure 15: Peoples‟ perceptions based on getting assistances during cyclone 

From the above figure we can see that maximum numbers of responders get help from the 

neighbors and NGO workers (Figure 15) 
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Figure 16: Peoples‟ perceptions on Cyclone Preparedness Program 

Most of the people don‟t have knowledge about the preparedness of cyclone so, they don‟t 

know what kind of decision they should take during cyclone and for this reason, cyclone 

preparedness training center can play an important role to train the people of cyclone affected 

areas but most of the responders (50 out of 60) said that they don‟t have any cyclone 

preparedness training center in their locality (Figure 16). 

 

 
Figure 17: People perceptions on access to electricity in the study area 

Most of the responders (31 people among 60 people) said that they don‟t have access to 

electricity (Figure 17) and for this reasons, they are unable to watch TV for getting warning 

message. People living in the coastal areas do not use internet frequently (only three 

respondents used internet) (Figure 18). None of them visited the BMD website for getting 

weather forecast.  

 



26 

 

 
Figure 18: Access of internet and BMD web site by the responders 

It is needed to mention that after analyzing from the above different results with figures, it has 

been found that the total number of responders appear more than 10 (where total number of 

responders were 10 for each district) when it is counted from the figures that have been 

plotted with the various categories for each district. The reasons can be mentioned as the 

responders of each district gave multiple answers for some selective questions according to 

the questions of the questionnaire. In this section, most of the results of people perceptions 

regarding cyclone forecasting and warning system according to questions of the questionnaire 

have been discussed with figures and some of the results have been discussed in various ways 

in suggestions and conclusions section. Few of the questions were not answered by the 

responders because they had no proper knowledge about those issues for this reason the 

results of those questions are not discussed in this section. 

5.1.2 Meteorologist’s perceptions in perspective of cyclone forecasting and warning 

system in Bangladesh  

 

To know about BMD activities on cyclone forecasting and warning system in Bangladesh, a 

pre set questionnaire survey has been done at BMD and the number of respondents was 5. 

According to their perceptions the following information has been summarised:    

Temperature forecast model can forecast the trend properly but quantitatively the forecast is 

not so good. Quantitative precipitation forecast is not satisfactory, more local data (High 

Resolution) needs to be assimilated in the model. Rainfall forecast model is not up to date and 

high resolution data needs to be updated in the model. Regarding data collection for rainfall 

forecast, only few stations are using and it is not enough to make good forecast, the 

performance of pressure forecast system is good , Surge forecast model; Practically it has 

little bit problem for obtaining tidal level data but theoretically its ok. Existing cyclone 

intensity forecast model (D‟Vorak) can produce satisfactory forecast for intensity. Humidity 

forecast model is doing well but the data is collection from few stations so, it is not enough 

for good result. For wind speed and direction forecast, BMD take help from IMD (Indian 

Meteorological Department). Technological and infrastructural conditions are not good ,for 

example, lack of sufficient number of weather variable measurement stations so, the forecast 

is not so precise, computers are less powerful, models are not so developed and lack of skilled 

persons, so, with these resources, warning and forecasting system could not be perfect but it 

could be more reliable. 

The meteorologists also provided some additional information about data types, Model being 

used for forecast and warning system that are currently in use at BMD (Table 5, Table 6 & 

Table 7) which are shown below. 
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Table 5: Types of data and the purpose of use, information provided by the Meteorologists in 

BMD 

Data Type Availability Acquiring instrument name 

and brief description 

Used for 

Temperature 

readings 

Ok Thermometer/Thermograph Weather F/C 

Humidity readings Ok Psychrometer/Hygrograph Do 

Rainfall readings Ok Auto/manual rain gauge Do 

Pressure readings Ok Barometer/Barograph Do 

Doppler RADAR 

data 

(Mention coverage) 

(3) 

 Cox‟s Bazar 

 Khepu Para 

 Moulovi 

Bazar 

Ok 

400Km 

Mitsubishi Dopplar 

RADAR 

Do 

Weather satellite 

image (Mention 

name) 

Ok NOAA, INSAT, MTSAT, 

MeteoSat  

Do 

Wind speed 

readings 

Ok Anaemometer / Graph  

High Gust Anaemo 

Do 

Solar radiation Ok Pyramo Graph/ Solar 

radion Themes 

Do 

 

The table above represents the data types that are being used for forecasting by the 

meteorologists at BMD and also data acquiring instrument‟s name has been mentioned in the 

table.  

Table 6: Different models that BMD is using for forecasting purpose 

Events Model Name Model Performance and 

Capability (Accuracy and 

days of forecast) 

Data used a input 

Temperature  NWP production of 

ECMWF/ 

NCMRW/IMP/JMA 

are used 

5 Days 

3 Days 

More reliable 

Standard Inputs 

Humidity  

Rainfall  

Pressure  

Cyclone Track STP and STEEPER 

Model (Debsarma) 

 TC positions steering 

winds 

Cyclone 

intensity 

D‟Varak Model T-

no 

Good HR Sat 

Image/Microwave 

Wind speed and 

direction 

NWP production of 

ECMWF/ 

NCMRW/IMP/JMA 

are used 

5 Days  

Surge IIT Model 

Meteorology 

(Debsharma) 

Good Vector motion of storm 

track, ∆P 

Topography/Bathymetry 

Climate Models PRECIS  LBCfromHadley Centre 
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The forecasting models which are currently in use at BMD has been mentioned briefly on the 

basis of their using purposes, their capability (focus on accuracy of forecast) and data input 

criteria (Table 6). 

Table 7: Technical supports in BMD, information provided by the Meteorologists of BMD 

Type of support Availability (mention different components) 

Computation (in terms of computation power 

used) 

High and PC (Xeon) Server, PC (Quad core) 

Knowledge of Advanced forecasting models WRF 

Communication (in terms of communication 

with different meteorological offices and 

acquisition of readings of different variables) 

GTS (64kbps), TCP/IP (1.5 mbps ECMWF) 

Data storage (in terms of method followed: 

manual/ automatic) 

National data in WMO Format (ASCII) 

Data access (in terms of how fast they can be 

accessed) 
 Raw data is restricted 

 Processed data may be accessed upon 

request 

5.2 Land-use change detection 
 

Here the main concentration was to detect and find the changes of Agricultural land, 

Settlement and homestead forest, Bare/ Uncultivated land, Planted Forest and Irrigated 

agricultural land between 2001 and 2010 (Figure 19). After analysis, a huge change is found 

in the selected fields like; settlement and homestead forest has been increased by 219238.02 

hectares within 10 years (2001 to 2010), planted forest also has been increased by 80667.18 

hectares within 10 years on the other hand agricultural land has been decreased by 84838.41 

hectares, bare/uncultivated land by 172437.93 hectares and irrigated agricultural land by 

30331.35 hectares within 2001 to 2010 (Table 8). 

 

 

Figure 19: Change detection from 2001 to 

2010 
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Table 8: Change statistics of various selected fields between 2001 and 2010 

Types/Fields Amount of Area in 

2001(Hectares)  

Amount of Area 

in 2010 

(Hectares) 

The Total area 

Changed from 2001 

to 2010.(In Hectares) 

Settlement and 

homestead forest 

153226.8900000    372464.9100000    219238.02 

Planted forest 106847.8200000    187515.0000000    80667.18 

Agricultural land 399892.3200000    315053.9100000    84838.41 

Irrigated agricultural 

land 

113970.8700000    83639.5200000    30331.35 

Bare/uncultivated land 239599.8000000    67161.8700000    172437.93 

If we compare the land use pattern between two years (2001 and 2010), then it is clear that 

agricultural land and bare/uncultivated land has been captured largely. On the other hand, 

settlement and planted forest have been increased remarkably (Figure20 and Table 9). 
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Figure 20: Gain and losses of various 

type of land area within 2001 to 2010 
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Table 9: Statistics of Losses and Gains of Agricultural land, Bare/Uncultivated Land and 

Planted Forest between 2001 and 2010 

Type of Land Losses (2001 to 

2010) 

Hectares 

Persistence  (2001 to 

2010) 

Hectares 

Gains (2001 to 

2010), Land in 

Hectares 

Agricultural Land 275540.850   124351.470 190702.440   

Bare/ Uncultivated 

Land 

213118.470 26481.330   40680.540   

Planted Forest 54069.570    52778.250 134736.750 

Settlement and 

Homestead forest 

61856.910  91369.980  281094.930 

 

Agricultural land has been changed tremendously to various land categories like; 178222.770 

hectares to Settlement and homestead forest, 8380.260 hectares to Planted forest, 58540.770 

hectares to Irrigated agricultural land and 19666.260 hectares to Bare/uncultivated land 

(Figure21 and Table 10). 

 

Table 10: Transition from Agricultural land to all categories 

Types of Transition  Amount of area (in 

Hectares) 

Agricultural land to Settlement and homestead forest 178222.770 

Agricultural land to Planted forest 8380.260   

Agricultural land to Irrigated agricultural land 58540.770 

Agricultural land to Bare/uncultivated land 19666.260   

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

Figure 21: Transition from Agricultural land to all between 2001 and 2010 

Simultaneously Bare/uncultivated land has been also changed to different categories like; 

70570.980 hectares to Settlement and homestead forest, 74604.780 hectares to Planted forest, 

45612.810 hectares to Agricultural land and 8535.060 hectares to Irrigated agricultural land 

(Figure22 and Table 11). 
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Table 11: Transition from Bare/Uncultivated land to all categories 

Types of Transition Amount of Area (in Hectares) 

Bare/uncultivated land to Settlement and homestead forest 70570.980 

Bare/uncultivated land to Planted forest 74604.780 

Bare/uncultivated land to Agricultural land 45612.810 

Bare/uncultivated land to Irrigated 8535.060 

 

The following figure (Figure23) shows the  spatial trend of change from agricultural land to 

Settlement and homestead forest of Barisal division where the values are between 0 and 1; 0 

indicate no change and 1 indicate maximum change. In the figure 23, it is visualized that 0.01 

values indicate small change of area and the values 0.23 indicates areas under maximum 

change. The negative values indicate that the area is out of calculation.  

 

Figure 22: Transition from 

Bare/Uncultivated land to all between 

2001 and 2010 



32 

 

 
 

Figure 23: Cubic Trend change of Agricultural land to Settlement and homestead forest 

The following figure (Figure24) is showing the spatial trend of change from 

Bare/Uncultivated land to Agricultural land of Barisal division where the values are between 

0 and 1; 0 indicate no change and 1 indicate maximum change. In the figure 24, it is 

visualized that 0.004 values indicate areas under small change and the values 0.053 indicates 

the maximum change. The negative values indicate that the area is out of calculation.  

 

 
Figure 24: Cubic Trend change of Bare/Uncultivated land to Agricultural Land 
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From the above figure (23 and 24), it can be concluded that Agricultural land has been 

changed more to Settlement and Homestead forest than Bare/Uncultivated land in some 

places of that division. 

The analysis shows that the settlement and homestead forest have been increased vastly. To 

build new houses, people used the agricultural land and bare/uncultivated land. As population 

is increasing rapidly and as there are no regulations or guidelines for constructing houses in 

the rural areas so they are building houses near the coast which are treated as high risk zones. 

On the other hand, planted forest has been increased more in the last 10 years which is good 

for the environment in the coastal area.  
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6 Suggestions and Conclusions 
 

Increased awareness among the coastal people about cyclone forecasting and warning systems 

is necessary for reducing devastation in the coastal area. The responsible authority 

(Government, Private organizations, NGOs) have to ensure that people living in the coastal 

areas are getting cyclone warning message in time, so that they can take proper initiative 

during the cyclone because some dissimilarities has been found in the reflection of 

meteorologists and peoples of the coastal area about the change in cyclone warning system. 

Meteorologists demanded that warning system has been changed based on the people‟s 

demand and most of the people in the cyclone porn areas aware of new cyclone warning 

system but according to survey, most of the responders said that they don‟t know about the 

new warning system. Respective authorities should take proper actions so that the warning 

message is disseminated among the people properly and beside this, awareness among the 

people should be increased (Kahn 2008).  

Proper cyclone prepared training facility may increase their awareness about cyclone 

forecasting and warning system but the survey results shows that they don‟t have sufficient 

training centre even in the some cases there is no cyclone training centre so, the government 

should take initiative to setup some training facility in those areas although some NGOs are 

giving training recently in these areas but that is not enough for the large number of 

populations (Paul et al. 2006). On the other hand, most of the cases people do not get warning 

signal in  time , and sometimes people get false warning (according to survey results 58 

people among the 60 people have received false warning) so, BMD should take initiative 

regarding accurate and appropriate warning signal or message about cyclone for the people 

(Islam et al. 2004).  

During cyclone, most of the people of study area do not like to go safe places or cyclone 

shelters because they don‟t have sufficient safe places or cyclone shelters (survey results 

shows that 27 peoples don‟t have any access of cyclone shelters and 28 peoples access only 

one cyclone shelters among the 60 peoples for that particular area). So, it is necessary to build 

more cyclone shelters so that people can take shelter during cyclone (Parvin et al. 2009). 

Currently Bangladesh has only 2895 cyclone shelters for the whole population in the country. 

On the other hand, around 5 million people among 36.8 million people live in high risk areas 

of the coastal zone (DMB).Not only shelters but roads and transportation are also important 

during cyclone. According to the survey, most of the areas under the survey communication 

system is not well developed. So, it is necessary to improve the roads and transportation 

system and the responders of the study area think that communication systems may influences 

50% of travel time to go to cyclone shelters because during the cyclone (Islam et al. 2004). 

The survey analysis has shown that the study area has no proper electricity that‟s why they 

can not access internet facilities, TV frequently and for this reasons sometimes they rely on 

others people for news and to over come this situation, the government and the responsible 

organisations have to develop that type of infrastructures in those vulnerable areas (Paul et al. 

2006). 

Security is another reason for not going to shelter during the cyclone. People think if they 

leave their properties and goods and go to shelter then they will not get it back again that‟s 

why they try to stay home during the cyclone, which may create severe life risk in the 

disastrous situations.  The government and other concern organizations should ensure the 

security for the people to protect their properties and goods during the cyclone so that they 

can go to shelter without any hesitation.  During the post disaster period, the supply of food, 
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clothing and medication is not sufficient. Survey results indicate that most of the people did 

not get sufficient help from government during the last cyclone but some NGOs and 

neighbours helped them to go to shelters and during post disaster periods as well, so, the 

government should increase their assistances for the people of the affected areas. As cyclones 

destroy most of the houses in the coastal areas so they also need aids to reconstruct their 

houses, which is currently not so available (Paul et al. 2006). Meteorologists at BMD are not 

skilled enough and the models being used to forecast cyclones are not up-to-date enough to 

produce accurate forecast. So, to improve the situation or produce reliable forecast these 

things have to be changed.    

According to land use change analysis in the study area, it has been found that Agricultural 

land, Bare/Uncultivated land have decreased vastly during the last 10 years and the land under 

agriculture and bare/uncultivated have been occupied by settlement and homestead forest.  As 

there are no regulations for land-use and no instructions for construction, so these unplanned 

land-uses (Figure 2) is increasing the vulnerability of the people. So, successful supervision 

and proper planning of the land-use resources are most essential for sustainable development 

in the coastal zone for reducing the vulnerability of the people (cf Halim et al. 2008, p 193).   

Finally, this study has provided sufficient reasons to be more careful about the people living 

in the coastal areas, which require a proper management of coastal resources and to make an 

infrastructural plan to reduce the vulnerability of coastal people from the cyclone devastation. 

It should be mentioned that the questionnaire survey has been done only among 60 people in 

the study area (only one coastal division) but the analysis could be more effective if the study 

could include more people in this survey. However, this study will help to draw the attention 

to the Government and their concern organizations to think enormously about 19 coastal 

districts of the country.  
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9 Appendices  

9.1 Questionnaire survey pattern for the respondents of study area 
 

Usability testing of weather forecasting system in Bangladesh “particular focus on 

cyclone forecasting” 

 

1) Respondent‟s details 

Name  

 

Age  

Gender  Profession   

 

2) How often you see weather forecast 

Frequency Value Remarks 

Everyday 5  

Every 2 days 4  

Twice a 

week 

3  

Once a week 2  

Never 1  

 

3) From where you get the weather forecast: TV/Radio/Newspaper/People/Mega 

phone/Signal flags/Mobile SMS/others  

4) What is your main concern when you listen/read/watch weather forecast: temperature/ 

rainfall/ 

cloud/cyclone/other……………………………………………………………………

………………………………………………………………………………………… 

5) Do you know about the cyclone forecasting system in Bangladesh (Yes/No)? Recently 

the warning system in Bangladesh has been changed, do you know this (Yes/No)  

6) If yes do you think that the new warning system is more effective than before 

(Yes/No)? If yes then in which respect and if No then also mention 

…………………………………………………………… 

………………………………………………………………………………………….. 

7)  How early you get warning about the 

cyclone…………………………………………………………. . Are you satisfied 

with this warning system (Yes/No). If yes mention why and if no mention why 

…………………………………………………………………………………………

………………………………………………………………………………………… 
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8) During cyclone how frequently you receive cyclone warning 

…………………………………………………….. 

9) What is more important to you: early warning/ accurate forecasting/ both? If both then 

upon which you will put more emphasis: accurate/early.     

10) Do you receive any false warning (Yes/No). If yes then mention false in which 

respect: time of land fall/area under threat/intensity 

(%....................................................................................) 

11) Did you experience any situation when the entire communication channel for cyclone 

forecasting broke down 

…………………………………………………………………………………………

…………………. …………………………………………………………………….. 

12) Do you have any suggestion about the warning delivery system  

…………………………………..………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………… 

13) Do you have any suggestion to improve the existing cyclone forecasting system 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………… 

14) How many cyclone shelters do you have access 

………………………………………………………………………… 

15) What is the distance of the closest cyclone shelter (Km) 

……………………………………………………………. 

16) Which means of transport do you use to go to the cyclone shelter (motorized/manual) 

17) Do you get any assistance from anybody during cyclone to reach cyclone shelters 

(Yes/No). If yes mention from whom: neighbors/NGO workers/government 

people/others ……………………………… 

18) How much the transportation system and road network influences the travel time to 

the cyclone shelter (10%/20%/30%/40%/50%) 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………… 
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19) Is the early warning time is enough to reach the cyclone shelter before the cyclone hits 

the coast (Yes/No) 

20) Do you have any suggestion about the number and location of the cyclone shelters 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………. 

21) After receiving warning how you response to warning 

…………………………………………………………………………………………

…………………………………………………………..     If you do not go to cyclone 

shelters or safer places then mention the reason …………………………… 

…………………………………………………………………………………………

…………………………………………………………. 

22) Even after getting the warning in time would you still be at home to save your 

properties (Yes/No). If yes then can you mention how many people of your area would 

not leave home after getting the warning (a rough estimate in %) 

………………………………………………. . If you have any comments about this 

mention 

…………………………………………………………………………………………. 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………….   

23) Are there any cyclone preparedness training program in your area (Yes/No) 

24) If yes did you receive any training (Yes/No). If no mention the reason: I think it is not 

worthy/ existing preparedness training is not enough/ not free for all/ other reasons 

…………………… 

…………………………………………………………………………………………

………………………………………………………..  

25) Do you have access to electricity (Yes/No) 

26) Do you have access to internet (Yes/No)? If yes then have you ever visited the web 

site of Bangladesh meteorological department (Yes/No) 

…………………………………………………………………………………….. 



43 

 

27) Do you think a web based warning and forecasting system could be helpful to deliver 

warning and forecasting to greater number of people (Yes/No). Mention how 

(comments from the participants) 

………………………………………………………………………………………… 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………… 

28) Do you get any forecast about the storm surge (flooding height) level (Yes/No) 

………………………………………………………………………………………. 

29) If no then do you think the surge level forecast could be helpful to minimize property 

damage and casualties 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

……………………………………………………………. 

30) What happened last time when there was a cyclone (mention in terms of roles of 

different people and of your own) 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………. 

31) Can you compare your recent experience with the previous experiences 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………………… 
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9.2 Questionnaire survey pattern for the Meteorologists of BMD 
 

Usability testing of weather forecasting system in Bangladesh “particular focus on 

cyclone forecasting” 

 

1) Respondent‟s details 

Name  

 

Age  

Gender  Educational 

Background  

 

Started job in 

(yrs) 

 Office  

Cooperate with 

(countries or 

organizations) 

 

 

2) Responsibility  

Activities Mark 

Data acquisition  

Data storage/achieving   

Data analysis  

Model operation  

Model development  

Temperature forecast  

Rainfall forecast  

Humidity forecast  

Wind speed forecast  

Cyclone forecast  

Surge forecast  

Flood forecast  

Cloud cover forecast  

Sunrise/sunset forecast  

Others  
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3) Data availability and used for  

Data type Availability  Acquiring 

instrument name 

and brief 

description 

Used for 

Temperature readings   

 

 

Humidity readings   

 

 

Rainfall readings   

 

 

Pressure readings   

 

 

Doppler RADAR data 

(mention coverage) 

   

Weather satellite image 

(mention name)  

 

 

 

  

Wind speed readings   

 

 

Solar radiation    
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4) Model used for forecast 

Events Model name Model 

performance and 

capability 

(accuracy and 

days of forecast) 

Data used as input 

Temperature    

 

Rainfall    

 

Humidity    

 

Pressure    

 

Cyclone track    

 

Cyclone intensity 

 

   

Wind speed and 

direction 

 

   

Surge     

 

Climate models  

 

   

 

 

   

 

5) Are you satisfied with the performance and capability of present temperature forecast 

model/models (Yes/No)? If no then mention how the performance could be improved 

…………………………………….……………………………………………………

…………………………………………………………………………………………

………………………………………………………………………. 
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6) Are you satisfied with the performance and capability of present rainfall forecast 

model/models (Yes/No)? If no then mention how the performance could be improved 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………. 

7) Are you satisfied with the performance and capability of present humidity forecast 

model/models (Yes/No)? If no then mention how the performance could be improved 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………. 

8) Are you satisfied with the performance and capability of present wind speed and 

direction forecast model/models (Yes/No)? If no then mention how the performance 

could be improved 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………. 

9) Are you satisfied with the performance and capability of present pressure forecast 

model/models (Yes/No)? If no then mention how the performance could be improved 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………. 

10) Are you satisfied with the performance and capability of present surge forecast 

model/models (Yes/No)? If no then mention how the performance could be improved 

…………………………………………………………………………………………

……………………………………………………………………………………. 

11) Are you satisfied with the performance and capability of present climate 

model/models (Yes/No)? If no then mention how the performance could be improved 

…………………………………………………………………………………………

…………………………………………………………………………………………

………………………………………………………………………………………. 
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12) Cyclone track forecasting technique details  

Model 

name 

Data used Core 

method 

used and 

run time  

Capable of 

producing 

forecast for 

next (hrs) 

Can be used 

with higher 

certainty 

level for next 

(hrs) 

Average 

forecast 

error 

   

 

 

   

 

   

 

 

   

   

 

 

   

   

 

 

   

 

13) Are you satisfied with the performance and capability of present cyclone intensity 

forecast model/models (Yes/No)? If no then mention how the performance could be 

improved 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………. 

14) Are you satisfied with the performance and capability of present cyclone track forecast 

model/models (Yes/No)? If no then mention how the performance could be improved 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

……………………………. 
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15) Cyclone warning system 

Level of 

warning 

Key features (track, intensity, wind 

speed) 

Task should be performed 

(safety measures) 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

 

16) Recently the warning system has been changed in Bangladesh. What were reasons of 

this change 

…………………………………………………………………………………………

……………………………………………… 

Will the new warning system be helpful for the people (Yes/No)? If yes then please 

mention in which respect 

…………………………………………………………………………………………

…………………………………… 

…………………………………………………………………………………………

………………………………………………………. 

17) Do you think all the people in the cyclone prone area are aware of the existing 

warning system 

(Yes/No)…………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

………….. 
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18) Warning delivery system 

Channel of delivery Frequency of 

delivery 

Alternative supports (if the 

existing system broke down) 

TV/Radio   

Mega phone   

Signal flag   

   

   

 

19) Do you think any new warning delivery system could be helpful (Yes/No)? If yes 

please mention 

…………………………………………………………………………………………

…………………………………………………………. 

20) Technical support availability   

Type of support Availability (mention different 

components)  

Computation (in terms of computation 

power used) 

 

 

Knowledge of advanced forecasting 

models   

 

 

Communication (in terms of 

communication with different 

meteorological offices and acquisition of 

readings of different variables) 

 

 

Data storage (in terms of method 

fallowed: manual/automatic) 

 

 

Data access (in terms of how fast they can 

be accessed) 

 

 

21) Do you think the current forecasting systems have any limitations? 

…………………………………………………………………………………………

……………………………………………………………………………………….. 
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22) What could be done to make the warning and forecasting system perfect? 

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………………

…………………………………………………………………………………… 

 

 


