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Country and Year Death 

Toll

Affected 

Population

Affected 

Property

Environmental 

Damage

Economic 

Losses

Reconstruction 

Cost

Venezuela 1999* 20,000

Pakistan 2010** 1,800 20  mil US$ 11.67 mil US$ 6.8-8.9 bil

Queensland 

2011***

33 2.5 mil 29,000 $11 bil

Sources:

* Jennings and Gruntfest 2003 p. 691

** World Bank 2010 p.43, 30-33

*** Queensland Floods Commission of Inquiry, 2012 p. 31
Source: Middelmann (2007 p. 19)

Flood Disaster Impacts

Landslide
<1%

Bushfire 
(wildfire)

7% Earthquake
13%

Tropical 
Cyclone

25%
Severe 
Storm
26%

Flood
29%

In Australia: 
Average proportional annual 

cost of natural disasters
(1967 to 1999)



Evacuation is the most appropriate protective measure for 

riverine flood disasters!!!!



Unplanned Evacuation Pakistan’s Flood 2010



Unplanned Evacuation Queensland’s Floods

2011

2013

2013 2013

http://www.heraldsun.com.au/businessold/counting-cost-of-queensland-floods/story-e6frfh4f-1225988029312
http://www.news.com.au/national-news/nervous-wait-flood-disaster-deepens-in-south-west-queensland/story-e6frfkvr-1226262463502
http://handmadehelpsout.blogspot.com/2011/01/queensland-floods-ways-for-crafters-to.html


Improper Planned Evacuation Rita Hurricane 2005

100 miles traffic jam

Out of fuel

Exposed to more risks

Source: Petruccelli 2003



Riverine Flood Evacuation Model Information System



GIS-BASED Riverine Flood Evacuation Model 



Data Input

Georeference
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Data Input

Georeferenced



Data Input



Spatial & Mathematical Processing

Geocoding



Spatial & Mathematical Processing

Geospatial Join



Spatial & Mathematical Processing

Geospatial Join



Spatial & Mathematical Processing

Disaster Relocation 
Shelter TAZ

Flood-Affected TAZ



Popi
d =  CFPi

s +  (Ai − Pi)  ×
 CFPi

s

 CPi
s               

Popi
d : is the cumulative diurnal/dynamic population of TAZ i, 

 CPi
s : is the census MB population of TAZ i (as a static population), 

 CFPi
s: is the total census MB flood-affected population located in TAZ i, as an 

apportioned percentage of the TAZ i's area, 

Ai: is the cumulative attracted trips to TAZ i, 

Pi: is the cumulative produced trips from TAZ i, 

Spatial & Mathematical Processing

Census Population
Mesh Block
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Spatial & Mathematical Processing

TAZ Static 
Population
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Spatial & Mathematical Processing

TAZ Dynamic 
Population
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Spatial & Mathematical Processing

Flood-Affected TAZ 
Static Population
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Spatial & Mathematical Processing

Flood-Affected TAZ 
Dynamic Population



Spatial & Mathematical Processing

Residential Blocks



Spatial & Mathematical Processing



Spatial & Mathematical Processing

Calibration of Flood-Affected Static Populations



Information Output



Model Origins
Zones

Destinations 
Zones

Average 
Travel Time 
Minutes

Maximum 
Travel Time 
Minutes

ACT-Queanbeyan CSTM 798 798 17 103

Evacuation Model 277 14 14.8 39



THANK YOU.


