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Introduction

Motivation
Bangladesh faces significant development challenges:
 1. High poverty rate
 2. Very large population density;
 3. High agricultural economic fraction;
 4. Potentially unstable (uncooperative) neighbours.

And .. a very unforgiving set of Climate Change risks:
 1. Susceptible to flooding
   - by sea (storm surges, tsunamis)
   - by 'air' (monsoonal rain patterns)
   - by 'land' (huge river catchments, snow melts)
 2. Susceptible to damaging wind/wave incursions (cyclones)
 3. Poor neighbours with their own problems (little help)



http://www.theglobaleducationproject.org/

Worldmapper Project: http://www.worldmapper.org/

Challenges in Bangladesh
Of people, and poverty
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per cent of Bangladesh (3.03 million ha) is flooded
annually by many types of floods (Mirza et al., 2002;
Chowdhury et al., 1996). In extreme cases, floods may
inundate about 70 per cent of the country (Fig. 2) as
occurred in 1998. The area flooded in Bangladesh during
the period 1954–1999 is presented in Fig. 3. It shows
that more area inundated in Bangladesh during the
period 1980–1999 than that of the period 1960–1980.
The former period was characterised by two cata-
strophic and one exceptional floods. Estimates of flood
damage were also high in recent decades due to depth
and duration of flooding.

2.1. Flood types

Bangladesh generally experiences four main types of
floods: flash floods, riverine floods, rain floods and
storm-surge floods. Flash floods occur in the eastern and
northern rivers, along the borders of Bangladesh. They
are characterised by a sharp rise in water level and high
water flow velocity, a result from exceptionally heavy
precipitation occurring over neighbouring hills and
mountains in India. Riverine floods from the spilling of
major rivers and their tributaries and distributaries
generally rise and fall slowly over 10–20 days or more
and can cause extensive damage to property and the loss
of life. Depth and extent of floods and associated
damage are extensive when the major rivers reach their
peaks simultaneously. Rain floods are caused by high-
intensity local rainfall of long duration in the monsoon.

Fig. 1. The Ganges, Brahmaputra and Meghna basins.

Fig. 2. The 1998 flood in Bangladesh, which inundated more than
two-thirds of the country. Source: Environment and Geographic
Information Systems (EGIS, 1998).
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Challenges in Bangladesh
The 1998 Flood

From year to year, the extent and depth of rain water
flooding varies with the monsoon, depending on the
amount and intensity of local precipitation and current
water levels in the major rivers that control drainage
from the land. Storm surge floods occur in the coastal
area of Bangladesh, which consists of large estuaries,
extensive tidal flats, and low-lying islands. Storm surges
generated by tropical cyclones cause widespread damage
to property and the loss of life in coastal area. Floods in
Bangladesh have also been classified based on the extent
of inundation, respective return periods and level of
physical damage (MPO, 1987; FEC, 1989; Mirza, 1997)
(Table 1).
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Fig. 3. Flooded area in Bangladesh during 1954–1998.

Table 1
Flood classifications (in terms of area inundated, chances of occurrence and physical damage) in Bangladesh

Types of floods Parameters

Range of flooded
area (sq. km)

Range of per cent
inundation

Probability of
occurrence*

Physical parameters affected

Normal flood 31,000 21 0.5 Hampers normal human activities
Cropping pattern is adjusted with inundation
May increase soil fertility
Economic loss is minimum

Moderate flood 31,000–38,000 21–26 0.3 Hampers human activity moderately
Damage limited to crops
Economic loss is moderate
Evacuation not necessary. People take their own
measures

Severe flood 38,000–50,000 26–34 0.10 Hampers human activities severely
Damage is mainly to crops, infrastructure (roads,
railways, power, telecommunications, etc.) and
certain urban centres
Economic loss is higher
Requires evacuation
Requires relief operation

Catastrophic
flood

50,000–57,000 34–38.5 0.05 Hampers human activities very severely

Extensive damage to crops of all types of lands,
cultured fisheries, lives and property in both
urban and rural centres, all types of
infrastructure, etc.
Requires extensive relief operation
Very high economic loss
Requires international support

Exceptional flood >57,000 >38.5 0.05 Hampers human activities exceptionally
Extensive damage to crops of all types of lands,
cultured fisheries, lives and property in both
urban and rural centres, all types of
infrastructure, etc.
Requires extensive relief operation
Disrupts communication
Closing of educational institutions
Exceptional economic loss
Usually requires international support

*Probability of occurrence was calculated based on area flooded during 1954–1999.
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Monirul Qader Mirza, Global Environmental Change 
(2002) vol. 12 pp. 127-138

1998 Flood of Bangladesh 
(more than 2/3 of country)



http://www.eorc.jaxa.jp/en/imgdata/topics/2007/tp071212.html

Challenges in Bangladesh
Cyclones and storm surges

Fritz et al. Cyclone Nargis storm surge in Myanmar. American 
Geophysical Union (2009) vol. 2 (7) pp. 448

Flooding due to Cyclone 
Nargis, Myanmar, 2 May 2008

Rainfall due to Cyclone, 
Bay of Bengal,Nov 2007

Islam and Peterson. A Climatological Study on the 
Landfalling Tropical Cyclones of Bangladesh. 26th 
Conference on Hurricanes and Tropical … (2004)



Introduction

Aims
To build an integrated socio-economic pilot model of 
Bangladesh (to explore the difficulties and requirements for a 
'less-pilot' model in the future).

Approach / Overview
• 100 year time-scale (but 1 week time-steps, why?)
• 10,000 person agents (to accommodate 120 million ppl)
• District-level (not taka, or region)
• Agents

⁃  Person
⁃  Household
⁃  Firm
⁃  District
⁃  Climate/Weather
⁃  (Rest-of-world)
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Concept ('world')
Migration, Groundwater, Rainfall

Migration

GIS underlay

Ground-water

Rainfall



Implementation
The  District <--> District Network

GIS underlay

Automatic District-to-District 
Identification



Approach
Agent definitions



Approach
Interactions



Approach
Agent definition (UML)



Discussion
Ongoing Issues & Questions

Hurdles and opportunities
• Choice of software

• Fast development cycle
• Incorporation of GIS data
• Agent-based architecture
• Fast run-time
• Handles multi-parameter experiments

• Climate scenarios + weather (district-level, weekly, 50year 
outlook)

• Market and trade (internal, external)
• Rest-of-world (price, GHG decisions, migration)
• Money ... (inflation, price, wage, budget, central policy)\
• ...

Simon: simon.angus@buseco.monash.edu.au
Brett: brett.parris@buseco.monash.edu.au


