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To	
  provide	
  an	
  overview	
  of	
  DFO	
  for	
  Flood	
  Mapping	
  
	
  and	
  River	
  Discharge	
  Monitoring	
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  Outline	
  

▪  About the DFO 
 
▪  Global and Regional Flooding Information 
 
▪  DFO River Watch 
 
▪  Case study: Colombia Flood Event 
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About the Dartmouth Flood Observatory (DFO) 
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DFO	
  Objec<ves	
  	
  

An Interactive Web-tool Developed for Humanitarian, Water 
Resources Management Research and Applications 
 
The DFO Goals are to: 
▪  Conduct global remote sensing-based fresh water measurement and 

mapping in “near real time” and  record such information into a 
permanent archive. 

 
▪  Collaborate with humanitarian and water organizations in  

partnerships for enabling the maximum utility of such information. 
 
▪  Perform  hydrological  research in the area of surface water  

variability, using both remote sensing and modeling, and continue to  
develop new methods of measuring the Earth’s water.   

	
  Supported	
  by:	
  	
  NASA,	
  	
  the	
  	
  U.S.	
  	
  Geological	
  	
  Survey,	
  	
  the	
  World	
  	
  Bank,	
  	
  the	
  	
  Development	
  	
  Bank	
  	
  of	
  	
  La-n	
  	
  America,	
  	
  the	
  	
  UNISDR,	
  	
  and	
  	
  
from	
  	
  the	
  	
  European	
  	
  Commission’s	
  	
  Global	
  	
  Disaster	
  	
  Alert	
  	
  and	
  	
  Coordina-on	
  	
  System	
  	
  (GDACS)	
  	
  at	
  	
  the	
  Joint	
  	
  Research	
  	
  Centre	
  
.	
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NASA	
  Remote	
  Sensing	
  Observa<ons	
  Used	
  by	
  the	
  DFO	
  	
  	
  

The DFO uses: 
▪   the MODIS Inundation Mapping Information 
 
▪  TRMM-TMI (and in the future GPM GMI) Observations, together with 

a model to derive river discharge  
 
▪  Terrain data from Shuttle Radar Topography Mission (SRTM)  



Selected End-Users of the DFO 

•  Flood Control 2015 
•  Global Risk Information Platform 
•  Malawi Spatial Data Portal 
•  PreventionWeb 
•  European Environment Agency 
•  Humanitarian Early Warning Service 
•  GeoSUR 
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GeoSUR Uses DFO River Discharge and Flood 
Mapping Tools  

http://www.geosur.info/geosur/index.php/en/flood-mapping-in-near-real-time 
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Global and Regional Flooding Information from 
the DFO 



The DFO Website 
http://floodobservatory.colorado.edu/ 
 

Featured Event of Regional Flooding - Updated Daily 
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Global Flood Events Using MODIS Inundation 
http://floodobservatory.colorado.edu/ 
 

Select	
  the	
  
Flood	
  Event	
  

Map Legend 
 
At the time of map date: 
 
Large areas of purple are dry land (formerly water in 
February, 2000, when the reference SWBD water 
database was obtained). At higher latitudes, such 
areas may be ice-covered water. 
 
Small areas of purple are water SWBD, mapped by 
but are too small to be mappable by MODIS. 
 
Dark blue is current water, imaged by MODIS and by 
SWBD in 2000 ("permanent" water). 
 
Bright blue is flooding: expanded water areas mapped 
by MODIS compared to reference water.  Any 
post-2000 reservoir or new water body is also 
depicted in bright blue. 
 
Light blue-gray is all previous flooding imaged and 
mapped by the Flood Observatory (now dry land). 
Note: in mountainous areas, local shadows are 
commonly mis-classified as water.  
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Regional Flooding Event Using the NASA MODIS 
Inundation Mapping Tool http://floodobservatory.colorado.edu/ 

 

Featured Event of Regional Flooding – Updated Daily 

Red: Flooding within the past 
14 days (MODIS automated 
product) 
Light Red: Flooded during this 
event, from earlier MODIS 
coverage or non-automated 
MODIS mapping.  
Darker Red: Flooded areas 
from high resolution Sentinel 
1 or Landsat 8 data. 
Dark blue, Permanent water, 
February, 2000 (SWBD).  
Very light blue, All flooding 
mapped by DFO since year 
2000.  

View	
  in	
  
Google	
  Earth	
  	
  

CLICK on the colored dots to 
access River Watch Site 
 

Click	
  for	
  more	
  informa-on	
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•  TRMM Microwave Imager, GPM Microwave Imager,  and  
Advanced Microwave Scanning Radiometer-2 from GCOM-W 
(a Japanese Space Agency mission) observations are 
sensitive to the proportion of water and dry land. 

 
•  These Microwave observations are converted to actual 

river discharge (similar to streamflow, cubic meter of water 
flowing per second) by combining them with surface 
discharge measurements and then to runoff by using a Water 
Balance Model (WBM).  

 
•  Runoff calculations are available starting in 2003, seven-day 

runoff deviation starts in 2003-2007. Mean runoff is mapped 
to indicate low, normal, moderate flooding, and major 
flooding. 

 

DFO: River Watch 
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DFO: River Watch for a Flood Event 

Click	
  here	
  to	
  view	
  the	
  
river	
  watch	
  tool	
  

Proceed	
  to	
  version	
  2	
  

Select	
  a	
  dot	
  to	
  
view	
  informa-on	
  

For	
  example,	
  
select	
  this	
  dot	
  

You	
  can	
  now	
  
view	
  current	
  
and	
  historical	
  
informa-on	
  
about	
  this	
  site	
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DFO: River Watch 

Updated Daily at 14:00 MDT 
 
1) In early 2014, many new sites are 
being added for Latin America in 
cooperation with local water 
ministries and the GeoSUR project.  
 
2) New data from JAXA's AMSR-2 
aboard GCOM-W and from NASA's 
GPM is allowing re-establishment of 
river measurement sites at higher 
latitudes. 
 
White triangles: ice covered. 
Yellow dots: low flow (<5th 
percentile mean daily runoff for this 
date, 1998-2012) 
Blue dots: normal flow;  
Purple dots: moderate flooding 
(>1.33 yr recurrence) 
Red dots: major flooding (> 5 yr 
recurrence) 
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More Information on Flooding 
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Click	
  here	
  to	
  see	
  
the	
  flood	
  archive	
  
data	
  

Global  Flood Archives 
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DFO: Flood Archive Information 

Click	
  here	
  to	
  view	
  
recent	
  flood	
  events	
  

Click	
  here	
  to	
  download	
  
the	
  full	
  archive	
  as	
  an	
  
excel	
  file	
  

Here	
  is	
  a	
  map	
  of	
  
flooding	
  events	
  in	
  the	
  
archive	
  

Click	
  here	
  for	
  an	
  interac-ve	
  map	
  

Show	
  flood	
  events	
  by	
  
checking	
  a	
  box	
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Flood Analysis  

Click	
  here	
  for	
  global	
  
and	
  regional	
  analyses	
  
of	
  flooding	
  

Select	
  a	
  type	
  of	
  analysis	
  

For	
  example,	
  select	
  
interannual	
  evolu-on	
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Flood Event Example 
Chocó, Colombia 
11/1/14-12/20/14 
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The	
  Flood	
  event	
  in	
  the	
  recent	
  flood	
  archive	
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surface	
  water	
  
record	
  for	
  the	
  
event	
  	
  	
  

Flooding	
  is	
  
represented	
  by	
  
bright	
  blue	
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These	
  are	
  the	
  flood	
  event	
  
-me	
  frames	
  

Elevated	
  levels	
  of	
  runoff	
  and	
  
discharge	
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Hands-­‐on	
  Ac-vity	
  using	
  MODIS	
  Inunda-on	
  Mapping	
  

Next:	
  


