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Q: How effective are GIS and mapping techniques for rapid response and rescue efforts?
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Your Questions Answered

The layman’s perspective on technical theory 

and practical applications of mapping and GIS

“ Increased at tent ion to  homeland secur i ty  and emer-
gency preparedness combined wi th  USGS/FEMA re-
sponse to  recent  natura l  d isasters  have contr ibuted to  
the  commodi t izat ion of  rapid  response mapping prod-
ucts .  In  addi t ion,  recent  success on numerous rapid  
response pro jects  spread over  a  wide array  of  events  
have encouraged many manufacturers  to  of fer  complete  
aer ia l  systems provid ing automated and near  rea l - t ime 
product ion of  GIS data  for  emergency events .”

Answer:  Aerial survey is the most effective way to monitor and survey 
damages for catastrophic events. Reasons for this include:

 the vantage point aerial imagery provides at a safe distance from 
the event site,

 the effectiveness of modern imaging and sensing technologies 
in collecting vast varieties of digital data crucial to assessing af-
fected areas (lidar, multispectral imagery, hyperspectral imagery, 
and thermal imagery in addition to traditional aerial imagery), 
and

 the rapid turnaround time for disseminating data and derived 
information to decision makers and fi rst responders, thanks to 
advancements in data processing and storage capabilities.

 The increased ability of both public and private agencies to distrib-
ute, visualize, and manipulate large sets of raster data over the World 
Wide Web is another major advantage to using aerial survey data for 
response and recovery efforts. The Web provides an easy and effective 
means for sharing geospatial data at record speed. The USGS Earth 
Resources Observation Systems (EROS), for example, established a 
public-access website (http://gisdata.usgs.net/hazards/katrina/) in 
support of disaster response activities following Hurricane Katrina. 
Within hours of Katrina making landfall on the Gulf Coast, EROS began 
uploading imagery to state and local governments, FEMA, and other 
federal agencies—providing imagery and lidar-derived contours of 
the devastated area, which helped prioritize the recovery efforts. 
 Many geospatial vendors have provided valuable services in recent 
years to different public and private agencies during emergency situ-
ations. Enabling more informed decision-making for timely allocation 
of limited resources, these services can help reduce human suffering 
and save lives. Amidst nearly all recent major natural or manmade 
disasters, such as the 9/11 tragedy at the World Trade Center, Hurri-
canes Katrina and Rita, and the recent California’s wildfi res, concerned 
agencies managed within hours of the event to contract with willing 
vendors to provide “rapid response mapping” services.
The main elements of an integrated and effective rapid response 
mapping system are:

Mission Planning Subsystem: Effective planning determines the 
required logistics for executing the mission with reduced time 
and costs while maintaining the quality of the fi nal products. In 
addition, these mission planning systems can include models 
that enable stakeholders to automatically determine all neces-
sary support elements that are needed for fi eld or offi ce-based 
activities, including historical and publicly-accessed geospatial 
data. Navigating airport availability, power sources, and other 
services in or around the disaster area is a mandatory require-
ment before deployment.

Data Acquisition Subsystem: An effective aerial system includes 
one or more sensors such as a digital camera and/or thermal, 
lidar, multispectral, or hyperspectral sensors. In addition, auxiliary 
data collection systems such as GPS and IMU are crucial as they 
shorten the turnaround time of data processing by providing the 
proper sensor georeferencing.
Data Processing Subsystem: Data processing can be approached 
by one of two scenarios, based on mission requirements:

 Deployable Data Processing System: Such systems, which 
can be pay-loaded with the acquisition aircraft or trucked to 
the affected region, can vary in capability and sophistication 
depending on the size of the project and other contractual 
terms concerning products turn around time. In general, 
a deployable system contains all necessary software and 
hardware for processing airborne GPS/IMU data, performing 
aerial triangulation if necessary, as well as orthorectifi cation 
of any aerial imagery .

 Offi ce-supported system: Ordinary mapping production-line 
environments not normally dedicated to rapid response 
mapping can become totally or partially dedicated to 
processing rapid response data as it arrives from the fi eld 
through express mail. The main advantage of this approach 
is the unlimited processing capability as compared to the 
hardware that can be transported and installed in the fi eld. 
However, the product turnaround time is longer with this 
approach. It is also important to budget for the time required 
for the overnight shipping of the collected data and for the 
time required to disseminate fi nal products to rescue and 
response staff in the fi eld.

Information dissemination and dispatching subsystem: This 
is shaped by combined efforts between the contracting agen-
cies, whether governmental or private, and the fi rm executing 
the production mission. The dissemination of fi nal products and 
information could be in digital or paper media, as required by 
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end-users. First responders and rescue staff most likely prefer 
paper maps for visual interpretation while decision-makers and 
planners may prefer digital and statistical results needed for 
further analysis. As I mentioned earlier, the World Wide Web and 
ftp servers as dissemination tools are becoming very popular. 
However, caution must be practiced in planning the dissemina-
tion efforts based on the situation surrounding the struck area; in 
many cases, the lack of basic services such as power or internet 
connectivity hinder electronic data transfer. 

 Increased attention to homeland security and emergency prepared-
ness combined with USGS/FEMA response to recent natural disasters 
have contributed to the commoditization of rapid response mapping 
products. In addition, recent success on numerous rapid response 
projects spread over a wide array of events have encouraged many 
manufacturers to offer complete aerial systems providing automated 
and near real-time production of GIS data for emergency events.
In order to serve the ever-evolving rapid response mapping industry, 
national guidelines and specifi cations for rapid response need to be 
developed through cooperative efforts among FEMA, the USGS, 
the Department of Homeland Security, and most defi nitely ASPRS. 
This will serve both data providers and contracting agencies alike 
by providing:

 accelerated negotiations and contracting during time-critical 
situations through well-defi ned specifi cations suitable for 
rescue and disaster management projects; and

 a mutual understanding of what deliverables are required 
for rapid response situations, thereby eliminating confusion 
between standard mapping products required for engineer-
ing-grade study and design with products used for rescue 
and disaster management. Endorsing less stringent accuracy 
requirements for rescue and disaster management tasks 
result in faster turnaround and less expensive contracts.

—
Please send your question to Mapping_Matters@asprs.org and in-
dicate whether you want your name to be blocked from publishing.
Answers for all questions that are not published in PE&RS can be 

found on line at www.asprs.org/Mapping Matters.

Dr. Abdullah is the Chief Scientist at Fugro EarthData, Inc, Frederick, 
MD.
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“a  mutual  understanding of  what  de l iverables  are  
required for  rapid  response s i tuat ions,  thereby e l imi -
nat ing confusion between standard mapping products  
required for  engineer ing-grade study and design wi th  
products  used for  rescue and d isaster  management .  
Endors ing less  st r ingent  accuracy requirements  for  
rescue and d isaster  management  tasks resul t  in  faster  
turnaround and less  expensive  contracts .”  
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