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Introduction 
   The Coastal and Inland FLooding Observation and Warning 
(CI-FLOW) project has developed an innovative coupled 
modeling system that predicts the combined effects of 
waves, tides, river flow and storm surge in order to provide 
routine total water level forecasts for tidally-influenced 
watersheds.  
   Current evaluations of the modeling system are restricted 
by the number of land-falling storms in the test basins as well 
as the number of water-level observations available for 
comparison. Furthermore, even with available observations 
from gauges or sensors, validation efforts are only relevant at 
point locations without considerations of spatial variability 
over an entire model basin.  
   Such spatial variability is most effectively captured by 
remotely sensed imagery. The premise of this research is that 
improved remote sensing measurement of water depth can 
lead to better validation of the CI-FLOW modeling system. 

Methods 
    Flood heights were derived using tools from Esri ArcGIS 
and the workflow was converted to Python scripts to allow 
for scenario analysis and quicker processing. The steps are: 

Results 

Conclusions 
   Spatial uncertainty is acknowledged by comparing derived 
flood heights and CI-FLOW forecasts to the closest in-situ 
measurements, but additional work is needed to quantify 
this uncertainty in order to improve derived flooding. Future 
comparisons of derived, forecasted, and measured flooding 
will be used to improve the modeling components and their 
connectivity, and continue to establish the basis for the 
application of CI-FLOW in other watersheds. 
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Data Resolution Dates Source 

NASA Terra (Platform) MODIS (Sensor) 250 m 8/27/11 – 8/29/11 MODIS Rapid Response: http://earthdata.nasa.gov/data/near-real-time-data/rapid-response 

SPOT 5(Platform) MSI (Sensor) 
0.000101 deg 

  
8/29/11 Hazards Data Distributed System: http://hdds.usgs.gov/hdds2/ 

National Elevation Dataset (DEM) 1 arc-sec (30 m)  2009 USGS: http://seamless.usgs.gov 

NLCD Land Cover (LULC) 1 arc-sec (30 m) 2006 USGS: http://seamless.usgs.gov 

Sensor, gage & HWM measurements --- 8/27/11 – 8/29/11 USGS Open File Report 2013 – 1022  

CI-FLOW (ADCIRC) output unstructured grid 8/27/11 – 8/29/11 OU Department of Civil and Environmental Engineering 

Table 1: Data Sources and details 

Download the best available 
satellite data surrounding the 
time of Hurricane Irene’s landfall 
(8/27/11), in addition to DEM 
and LULC, for the study area 
(Table 1). 

Create a  raster mask of water 
bodies from the LULC dataset.  

For each satellite image, apply 
the ISODATA  technique to cluster 
cells and combine the clusters 
representing water into one 
raster mask that delineates flood 
extent. 

Add the two mask rasters to 
create unique values representing 
cloud cover, water, land, and 
flooded land.  

To summarize: 
• SPOT image (8/29/11) derived flood heights were within  

[-7.56, 2.21] m of the maximum CI-FLOW forecast. 
• Derived flood heights were within [-1.19, 2.91] m of the 

closest in-situ water measurements. 
• The CI-FLOW forecast was within [-0.77, 2.01] m of the 

closest HWMs. 

Assessment occurs in three steps: 
1.  Import maximum elevation nodal grid elements from 
CI-FLOW’s hydrodynamic model, ADCIRC, as points and 
compare to the closest HWMs, which also depict the 
maximum water elevation reached; 
2. Compare derived flood heights to the CI-FLOW forecast 
corresponding with the time of SPOT satellite pass; 
3. Compare in-situ observations collected on the same 
day as the SPOT satellite image used for the above 
method. 

To estimate flood height: 
1. Group contiguous flooded 
pixels; 
2. Assume a uniform flood 
depth in contiguous flooded 
regions and obtain the 
maximum elevation within each 
region from the DEM dataset .  
3. For each flooded pixel, 
subtract the DEM elevation 
from the maximum elevation. 


