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• Visited by an average of 20 

storms annually

• Located in the Pacific 

Ring of Fire 

• 18 Critical river basins 

and more than 300 major 

river systems



Cagayan de Oro (CDO) City

• Highly urbanized

• Total area of 462 sq.km

• Coastal and riverine city, bounded 

by mountain ranges in the 

southwest and Macalajar Bay in the 

north

• 1 of the 18 critical riverbasins

• Dubbed as the gateway to Northern 

Mindanao and considered the 

socioeconomic and political center 

of the region

• 602,088 total population as of May 

2010 (latest available census)



Urbanization of Cagayan de Oro City

Source: Xavier University 

Engineering Resource 

Center



• International Name: Washi

• Landfall in Mindanao: December 16, 2011

• 21st typhoon to hit PAR in 2011

• World’s deadliest storm for 2011

• >1200 deaths, 182 missing

• Php 2 billion (USD 43 million) in damages



Urbanization and Flooding 
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Image analysis and land cover classification



Classified Land Cover for 1990 and 2013 CDO Images (ENVI v4.8)











Generation of Flood Models











F = 9 %



Current 

Development Plan 

for the City of 

Cagayan de Oro 

created in 2010



Building of new 

infrastructures and 

high-end real estate 

in Upper Cagayan 

de Oro



Riverside and lowland 

communities



Conclusions:

• The land use of Cagayan de Oro has rapidly changed from vegetative lands to 

residential and commercial land uses as a result of rapid urbanization.

• These changes in land use significantly altered the land cover.

• Rapid urbanization led to congestion of the urban centers and eventually to the 

expansion or urban areas to uplands.

• As the upland converts to more built up and less vegetation, soil absorption capacity 

decreasess and surface runoff increases, leading to increased flood risks in the 

lowlands where majority of the populace resides.



Recommendations:

• Policy-makers and land-use planners could utilize flood modeling methods 

to simulate flooding scenarios before implementing land use and 

development plans to ensure that all sectors of the community would 

benefit from development and that further marginalization of the 

marginalized population would be avoided

• Since CDO is both a floodplain and coastal city, further study 

including other flooding scenarios (tsunami, storm surge, should be 

done


