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This project utilized NASA Earth observations to improve upon the 
resources necessary to provide a preliminary flood risk analysis. Peru’s 
landscape leaves large segments of the population exposed to 
natural disasters. Reliable flood risk management plans are 
inadequate in this area, as are flood models that could be of great 
use to local decision makers. Our goal is to assist Water for People and 
help them incorporate flood modeling into their work by figuring and 
running the CREST v2.1 model and then transmitting to them how to 
use it via a guide. This guide will help future partners in 
underdeveloped nations lacking in-situ data to create predictive 
flood models.

Overview



Map: Study Area & District of Cascas, Peru

• Cascas District, Peru 

• Population around 
15,000- largely rural 
highlands 

• Susceptible to seasonal 
flooding from heavy 
precipitation over long 
rainy season from 
November to April.

Study Area



• Water for People active 
in area since 2008 on 
water management 
/sanitation projects

• Inadequate flood risk 
management 

• Flood models needed 
by local decision makers

Community Concern



Satellite: Tropical Rainfall 
Measuring Mission (TRMM)

Sensor: TRMM Microwave 
Imager (TMI)

Data: Rainfall

NASA Earth Observations

Satellite: Shuttle Radar 
Topography Mission 
(SRTM)

Sensor: 

Data: Topography

Satellite: Terra

Sensor: Moderate 
Resolution Imaging 
Spectroradiometer 
(MODIS)

Data: Potential Evapo-
Transpiration



• Developed by the 
University of Oklahoma in 
collaboration with NASA 
SERVIR

• A distributed, physics-
based hydrologic modeling 
platform.

• Scalable to regional and 
local scales.

• Simulation of water and 
energy fluxes w/o in situ 
data?  

Methodology



- Running of the model over historical flooding dates will allow us & partners to 
assess value of CREST v2.1 model w/o in situ data. 

- Enable Water for People to add another dimension to their  work

- Distribution  of training materials to help initiate use of CREST model and 
encourage local calibration. 

Conclusion 



National Aeronautics and Space Administration

Alto Orinoco Health 
& Air Quality 

Utilizing NASA Earth Observations to Locate Remote Yanomami Villages in the Alto 
Orinoco Municipality for Targeted Eradication of River Blindness Disease



Onchocerciasis, also known as river blindness, is a neglected tropical eye and skin 
disease that is present among the indigenous and nomadic Yanomami tribes who 
live within the Alto Orinoco Municipality in the Venezuelan state of Amazonas. This 
study aimed to use NASA Earth observations and DigitalGlobe data to identify 
remote villages in densely forested areas. Mapping village locations will allow The 
Carter Center to pinpoint areas for initial disbursement of medical treatment, as 
well as returning to these locations for follow-up treatments.

Overview



• What is Onchocerciasis (River Blindness Disease)?
– Caused by Onchocera volvulus
– Transmitted through blackfly bite
– Symptoms include rash, skin discoloration, visual impairment and blindness

• Who is at Risk in the Region?
– 122,282 people are at risk
– 20,500 people currently need treatment

• Why Is Eradication Important?
– Disease reinforces poverty cycle by impacting quality of life, ability to work, and 

ability to visually learn survival skills and cultural practices 

Community Concerns





NASA Earth Satellites

• LANDSAT 8, OLI and TIRS

Digital Globe Satellites

• Worldview 1,2,3

• IKONOS

• GeoEye 1,2

• QuickBird

Sensors Used:



• Performed an Unsupervised K-
means Land cover Classification

• Classified land as forest, bare 
soil, rangeland, and open water

• Groupings of soil pixels were 
then compared to high-
resolution imagery from all of 
the sensors

Methodology



• The results from this project will help The Carter 
Center to send medical aid to the region in the next 2-
4 months.

• They will be able to reuse our classification 
parameters in order to easily identify villages using 
Landsat imagery elsewhere.

Conclusion


