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For Research, Humanitarian, and Water Management Applications 
 
The mission of the Flood Observatory is to: 
 

1) Acquire and preserve for public access a digital map record of the Earth’s 
changing surface water, including changes related to floods and droughts. 
 
We provide the only comprehensive global archive of such surface water 
change information that is freely available to the public. 
 

2) Conduct remote sensing-based water measurement and mapping, when 
appropriate, in “near real time”. 
 
The Flood Observatory uses automated water mapping algorithms. Together 
with its NASA-GSFC partner, it is commonly the first to map major flooding 
and over its entire extent. Other organizations may provide more detailed 
coverage, as higher resolution sensors are targeted to the task.  
 
We make available in near real time the GIS files underlying the maps, so that 
relief organizations can incorporate such information into their own 
decision-support systems. 
 

3) Support and encourage operational uses of remote sensing-based surface water 
information. 
 
Routine surveillance of surface water via orbital remote sensing is relatively 
new (since early yr 2000); it is being made possible by frequent-repeat, 
wide-area coverage sensors, such as MODIS and VIIRS. As the global record 
accumulates, it is increasingly possible to assess today’s surface water extent 
in context with its observed long-term means and extremes.  
 
Hydrological quantities such as river discharge and lake water storage can 
also be measured by remote sensing. The Observatory is testing and further 
developing such capability. 
 

http://floodobservatory.colorado.edu/
http://floodobservatory.colorado.edu/IndexMapweb.htm


4) Conduct scientific research making use of these data products.  
 
An active area of current work is the use of microwave sensors to monitor 
river discharge changes (1-6). We have recently used MODIS water extent 
information to address future flood risk reduction following the recent 
catastrophic flood in Pakistan (7), and damaging storm surges along critical 
delta shorelines (8). Duration of flooding is also a factor affecting the 
terrestrial portion of the global carbon cycle (9-11); remote sensing can 
provide important numerical constraints to such work.  The record of 
flooding provides valuable information for continuing efforts to improve 
future flood risk assessment (12), and it can be used in tandem with 
hydrological modeling to facilitate flow and inundation prediction (13).  
 
Climate variability directly affects flood and drought frequency and severity 
(14-16). Future changes in the Earth’s water cycle cannot be accurately 
predicted without adequate knowledge concerning present status and rate of 
change. The Flood Observatory work helps meet this observational need by 
using orbital sensors to gather basic information concerning surface water 
variability, since early yr 2000 and continuing into the future. 
 

 
In summary, the Flood Observatory processes remote sensing data, transforms such 
into water extent maps, supporting GIS files, and discharge values, and publishes 
this information at its web site for use by an international community. The work 
proceeds forward, in near real time, but the same methodologies can also be applied 
to archival data sets: to locate, map, and measure large floods further back in time. 
On a more local basis, we hope to acquire flood extents back to the mid-1970s, when 
the first Earth Observation satellites with public data access began operation.  
 
We partner with operational water organizations for further development of 
technical capabilities, and to participate in meeting operational needs. The Flood 
Observatory also actively collaborates with relief agencies, emergency managers, 
the insurance industry, and the media during and after major flood events, world-
wide.  

 
 

Staff and Funding Profile: 
 
Prof. Robert Brakenridge is the founder (1993) and continuing director of the 
Observatory. It was originally part of the Department of Geography, Dartmouth 
College, Hanover NH USA. In 2010, it moved to the Community Surface Dynamics 
Modeling System (CSDMS), which is part of the Institute of Arctic and Alpine 
Research (INSTAAR) of the University of Colorado.  Dr. Albert Kettner, also of 
CSDMS, is Flood Observatory Co-director.  
 



Several senior Research Collaborators have been instrumental in the continued 
development of the Observatory and its capabilities. These include:  
 
Dr. Son Nghiem, Jet Propulsion Laboratory, Pasadena CA;  
Dr. Tom De Groeve, Joint Research Centre of the European Commission, Ispra, Italy;  
Mr. Fritz Policelli, NASA Goddard Space Flight Center, Greenbelt, MD; 
Dr. Dan Slayback, Science Systems and Applications, Inc, Greenbelt. MD 
 
Research Associate/Assistant staffing varies with the financial support and has also 
included student volunteers.  Since its founding, the Observatory has benefitted 
from the assistance of 32 such individuals (names listed on the web site).  
 
Funding since 1993 has been from: NASA, the National Science Foundation, the U.S. 
Geological Survey, the World Bank, the UN-ISDR, and from the European 
Commission’s Global Disaster Alert and Coordination System (GDACS).  Data 
support has also been provided by the European Space Agency and by NASA. The 
Observatory has no “baseline” support to accomplish its mission. Instead, it depends 
on a variety of grants and contracts, and on the infrastructure provided by its not-
for-profit, major research university home.  The Flood Observatory actively seeks 
new projects that are compatible with its mission and capabilities. 
 
The Flood Observatory is a formal partner of the European Commission’s “Global 
Disaster Alert and Coordination System” (GDACS), and of ITHACA (“Information 
Technology for Humanitarian Assistance, Cooperation, and Action”), a non-profit 
organization in Torino, Italy. It is also engaged in active collaboration with the 
Global Change & Vulnerability Unit, UNEP/DEWA/GRID-Geneva, and the  
Biennial Global Assessment Report on Disaster Risk Reduction (GAR), part of the UN 
International Strategy for Disaster Reduction (UNISDR). Finally, we are participating 
in the Hydrologic Extreme Common Platform, GEOSS (Global Observation System of 
Systems), sponsored by GEO Group on Earth Observation. 
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