
Application of a Geo-spatial Clearinghouse:  
Supporting emergency response and long term recovery to Hurricanes 

Katrina and Rita 
 
Introduction 
 
The response and long term recovery from Hurricanes Katrina and Rita 
demonstrated the need for access to consistent, comprehensive, geospatial data to 
support rapid response in antiterrorism and crisis management.  The need for 
access to timely accurate data was widely acknowledged in recent years (Tait 
2003).  Recognizing these needs, representatives from the geo-spatial community 
within FEMA (Federal Emergency Management Agency) contacted Louisiana 
State University (LSU) two days following the storm to establish a GIS 
Clearinghouse Cooperative.  Representatives from LSU’s geo-spatial community 
explored through a conference call the need for a permanent assessable archive of 
data collected by public, private and non-profit agencies.  FEMA agreed to 
provide financial support to staff the clearinghouse for one year and LSU 
provided the 20 terabyte server.  This discussion provides an account of the issues 
confronted in accumulating, organizing, disseminating, and archiving geospatial 
data and other relevant information, for use in the response and recovery to both 
Hurricanes Katrina and Rita.  Though addressing an immediate and long term 
need to address geospatial data needs in response and recovery for the hurricanes, 
the clearinghouse model addresses a much broader information need for 
emergency management and homeland security activities. 
 
A clearinghouse is noted by Merriam Webster as a central agency for the 
“collection, classification, and distribution of information” (2006).  The 
clearinghouse model was first applied by FEMA in the aftermath of the 
Northridge earthquake of 1994, and then more formally developed in response to 
the Nisqually earthquake of 2001 (CSSC 2001).  Although these early 
applications were similar in design, these previous information clearinghouse 
efforts were small compared to what materialized for Hurricane Katrina. Our 
methods of data dissemination and archiving provides a methodology to support 
all phases of emergency management and hazards research.  Further, the 
clearinghouse concept should be included as a critical element in homeland 
security and emergency management. 
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The Nisqually Clearinghouse set several precedents as outlined in the California 
Seismic Safety Commission’s (CSSC) 2001 review of the Nisqually event.  The 
previous uses of the clearinghouse approach used the Internet for data exchange, 
financial support by FEMA, and operational support for a limited time.   
 
The need for a clearinghouse evolved from decisions by federal agencies to make 
available geo-spatial data to state and local agencies in response to disasters.  In 
July of 2005, USGS staff along with representatives from NOAA and FEMA held 
meetings with Gulf public entities and university representatives to explain new 
GIS resources that would be made available in disasters.  LSU faculty participated 
in one of these briefings held at the Stennis Space Center in Mississippi.  In just 
over a month following the meeting in Stennis, the federal agency representatives 
contacted LSU to arrange for data transfer of extensive remote sensing data sets 
from the http://atlas.lsu.edu digital data library.   This transfer of data from LSU’s 
Atlas digital library occurred two days prior to the landfall of Hurricane Katrina.  
Arrangements were made for LSU faculty to have access to the forthcoming 
remote sensing data sets in support for disaster response activities.    
  
Clearinghouse Issues  
 
Data Organization:  During disaster response, many data sets are shared, and done 
so with great speed but without adequate metadata.  Data was being rapidly 
uploaded from the spectrum of government agencies, and from a variety of 
individuals within these agencies, naming of files and folders did not follow a pre-
determined convention.  Organizing these files and providing appropriate 
documentation would not occur until the initial response activities had been 
supported.   
 
Staff were able to take time to step back and reflect on the data warehoused and 
determine the most effective for this information.  A process was established to 
separate permanent documented data from data that was being provided by 
affiliated agencies, and data that supported specific on-going restricted projects. 
The National Spatial Data Infrastructure (NSDI) as shown in Figure #1, was 
adopted as the basis for organizing the geo-spatial data.    
 
The use of this structure addressed a critical problem of organizing extremely 
large data sets.  In the hectic days following Katrina’s landfall, data was placed in 
the clearinghouse and there had not been adequate time to dictate a structure.  The 
primary focus had been on supporting search and rescue teams.  Throughout the 
process, sensitive data sets were restricted so as to ensure that data provider 
wishes were acknowledged.   
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Figure 1: Data Organization using the National Spatial Data Infrastructure (NSDI) 
 
Data Dissemination:  A central function of the clearinghouse was to disseminate 
geospatial information to support response and recovery activities.  It is important 
to note use of the word “information” rather than just “data” as information  
includes data, but is more comprehensive.  For example, through our e-mail 
address, clearinghouse@lsu.edu, government and related personnel can request 
assistance finding and accessing geospatial data.  In order to fill these requests, 
we may need to point someone to a report or, sometimes, we need to send 
someone to another contact for data that requires special clearance.  The 
clearinghouse was thus more than just a data warehouse; it is a geospatial 
information resource.   
 
Due to the variety of geospatial data needs, clearinghouse developed several 
methods of dissemination depending on the type of data and restrictions placed on 
the data.  The three components of dissemination are: a) GIS-Store utilizing 
secure Virtual Private Network (VPN) software by way of the Internet; b) 
Traditional Web interfaces: Clearinghouse, Atlas & Rasterserver websites c) 
Terrashare for campus based users.   Figure #2 provides an illustration of the three 
data dissemination options used in the clearinghouse.  
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Figure 2. Methods of data dissemination via LGCC: a)GIS-Store b)Web 
c)TerraShare 
 
The GIS-Store is a 20 terabyte data server installed as a common storage area for 
easy access of geospatial data needed by federal, state and local agencies involved 
in hurricane related efforts including numerous members of the research 
community.   Since this access was limited to approved users, there was a need to 
have a system in place to distribute data to the public through other easily 
accessible means.  The Hurricane Katrina-Rita Clearinghouse Cooperative 
website (http://katrina.lsu.edu) served as a public forum for users.  This was 
complemented by our Atlas website (http://atlas.lsu.edu) for public interactive 
data download needs.    

 
Terrashare served a unique need on the LSU campus for users of the extensive 
geo-spatial library.  Through this enterprise imagery database management 
system, researchers had both access and viewing capabilities for the terabytes of 
imagery.   Terrashare is a tool which allows for images and image footprints to be 
displayed within Windows Explorer and it can also be integrated into a GIS 
program such as GeoMedia or ArcGIS to facilitate the display of imagery along 
with other GIS layers 
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Archiving:  Institutional memory and the need for knowledge transfer from one 
event to the next is an essential component to planning, mitigation, response, and 
recovery.   
 
The archival component of a clearinghouse may well be its most useful, 
especially given the widespread access to this resource via the Internet.  Given 
that Hurricane Katrina will be studied for generations to come and given the 
breadth of multi-source information generated on this event, synthesizing this 
material into one location is a challenge, but one that a clearinghouse is well-
suited to attain.  The archiving of geo-spatial data can clearly facilitate future 
research.    
 
Data Quality:  In the days following landfall for Hurricane Katrina, extensive data 
sets were provided to the clearinghouse from commercial geo-spatial providers.  
You would not be surprised that much of this data had limited utility because of 
cloud cover.  Clear shots of impacted areas were very limited for Hurricane Rita 
and surprisingly, good images were obtained for Katrina.  Unfortunately, none of 
the images were geo-referenced by the commercial providers and processing was 
required by staff of our remote sensing staff.  It is likely, that many agencies 
simultaneously reviewed imagery and processed the data for their use in the 
response and recovery.  It is quite possible that the disaster response community 
could provide FEMA staff with specific types of data that could be requested for 
support of response operations.  High resolution LIDAR data was used in 
combination with clear satellite images to estimate flood depths and make initial 
calculations of damage properties.  Figure #3 provides an example of a clear 
image that was used to determine water depths.    
 

 
Figure #3: 10 Meter Spot Image of Sept. 2, 2005, New Orleans, LA in support of 

emergency operation (Dwitt Braud and Rob Cunningham) 
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Figure #4: 10 Meter Spot Image – Sept. 2, 2005. New Orleans, LA with water 
depth overlays (DeWitt Braud and Rob Cunningham). 

 
Figure #4 provides an example of the type of map products that could be 
produced using our pre-Katrina data sets and those provided by FEMA in the days 
following Hurricane Katrina.   
 

Future Directions  
 
The utility of the clearinghouse concept is in its flexibility.  It is scalable, 
unifying, and transferable.  It is scalable to the geographic extent of an event and 
may provide organization and access to information to those involved in long 
term recovery efforts.  We anticipate the establishment of a digital library to serve 
specific coastal restoration efforts and community planning initiatives.  
Establishing an assessable geo-spatial data clearinghouse will support the long 
term needs of groups working on complex recovery and restoration efforts in 
either large geographic areas or on a neighborhood scale.   
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