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Identifying 2011 Floods
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Presentation Notes
Study area located in Southeast Asia along the Mekong River. The background image is a false color image of 8 MODIS scenes composited between September 27, 2011 and November 30th, 2011. Darker pixels (red, blue, black) indicate water inundation while green pixels denote non flooded areas and yellow pixels indicate persistent cloud cover. 65 m people½ of world’s rice agricultureDams, climate change causing massive shifts to hydrologic system. 
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Flood Detection Product Methodology
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Flood Detection Results



Flood Detection

Validated Against: 
1) Landsat (Top Right)
2) UNOSAT SAR (Above)
3) ISERV (ISS) (Not Shown)
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Presentation Notes
Demonstrates good agreement with UNOSAT SAR 



2011 Flood Progression



2011 Flood Progression
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Affected Population Estimates

Input MODIS Data: 4 Day Terra composite, October 12 – 16, 2011 Population Data: Worldpop (Stevens et al., 2015) 

2011 Flooding Cambodia Thailand Vietnam Laos

Population Affected (MODIS Est.) 1,864,988 1,409,507 4,078,799 25,386

Population Affected (Agency Est.) 1,500,000 2,100,000 700,000 430,000

Table 1. Estimates of Population Impacted by 2011 Flooding modeled from 4 day image composited on October 16, 2011.
USAID Source: http://pdf.usaid.gov/pdf_docs/PA00J4C7.pdf

Population Density in flooded areas, Phnom 
Penh, Cambodia (Above), Vietnam Delta (Left)

http://pdf.usaid.gov/pdf_docs/PA00J4C7.pdf


Infrastructure In Cambodia

Input MODIS Image: MOD.2011-10-16 (4 day composite) Infrastructure Data: UNOCHA, Pacific Disaster Center1

2011 Flood Metric Estimate Other Estimate

Major Roadways (km) 208 1802

Schools (count) 818 1,1322

1,3603

Hospitals 1 N/A

Airports 0 N/A

1 Roads data: http://geodata.pdc.org/geodata/unocha/
2 National Center for Disaster Management, Cambodia. 
3 Chea, S., and Sharp, A., (2015). Flood Management in Cambodia: Case Studies of Flood in 2009 and 2011. 

http://geodata.pdc.org/geodata/unocha/


NDVI Anomaly Tool
Inputs: Day of year: 1-365, Product: GQ (Daily), Q1 (8day), NRT
Collects MODIS imagery on input day (or nearest 8day composite) for 
length of record, creating ~30 image stack. Masks clouds and 
shadows, computes average NDVI

NDVI differences 
relative to historic 

averages

Flood ID 

Drought ID?Vegetation 
Phenology?

LU/LUC?



Preliminary Result: Drought

NOAA STAR Data: AVHRR
MODIS Data: MOD09Q12016121



Web Interface (In development)
http://mekongflood.appspot.com

http://mekongflood.appspot.com/


Further Information

Funding: NASA Applied Sciences, NASA DEVELOP
Computational Infrastructure: Open Science Data Cloud

Knowledge Exchange: Stack Overflow
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Asia. Submitted to International Journal of Applied Earth Observation and Geoinformation.
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