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Overall Goal: This course is to contribute to the reduction of the growing toll of disasters (deaths and injuries, property loss, environmental degradation, etc.) in the United States by providing an understanding of the significant role of mapping and modeling in the management of hazards.

Objectives: 

2.1 Trace the development of computer technology and its effects on hazard mapping and modeling by comparing the use of computer technology for response in the field during an emergency and for recovery after an emergency event (mapping) with computer use for modeling (personal computers vs. mainframes).

2.2 Describe the role of Geographic Information Systems (GIS) in emergency mapping and hazard modeling. 

2.3 Contrast the methods of direct sensing of data for emergency management with the technology available for remote sensing.

2.4 Discuss the National Flood Insurance Program (NFIP) and explain the mapping it achieved.

2.5 Explain the use of models of natural processes such as SLOSH (Sea, Lake and Overland Surges from Hurricanes)
2.6 Discuss the use of various integrated decision support systems such as CAMEO, ALOHA, HAZUS-MH, etc.

2.7 Explain the importance of Internet Map Servers such as ESRI’s, ArcIMS, AutoDesk’s, Mapide, INTEGRAPH’s GeoMedia Web Map and Small World’s Internet Application Servers, etc.

2.8 Describe experience in integration of GIS (Geographic Information Systems) and GPS (Global Positioning Systems).

2.9 Identify the pitfalls in use of technology for emergency management.

2.10 Speculate about and identify emerging technologies for application in mapping and modeling for emergency management.

2.11 Elicit from students their opinions about the content and effectiveness of this session.

______________________________________________________________

Scope: 

Tracing the development of computer technology and its influence on hazard mapping and modeling leads to an historical review of the development of Geographic Information Systems (GIS), the National Flood Insurance Program, models of natural processes such as SLOSH, the integrated decision support systems available, the existing Internet Map Servers and the most recent powerful software for animation, imaging and Geographic Information Systems (GIS). Integration of modern technology is revealed by reviewing the process required to integrate GIS (Geographic Information Systems) and GPS (Global Positioning Systems). Give students the opportunity to express their ideas about the driving forces behind the future of information technology for mapping and modeling. Students should also be given the opportunity to declare their opinions about this session. 

________________________________________________________________

Readings:

Required Student Reading:

Pages 2-11 in Clarke, Keith C., Parks, Bradley O and Michael P. Crane. 2002. Geographic Information Systems and Environmental Modeling. Upper Saddle River, NJ: Prentice Hall.

Pages 19-21 in  Study Guide and pages 276-288 in Clarke, Keith C. 2003. Getting Started with Geographic Information Systems and Environmental Modeling. Upper Saddle River, N.J.: Prentice Hall.

Pages 47-67 in Platt, Rutherford, 1999. Disasters and Democracy, Island Press, Washington. D.C.
Suggested Student Reading:

Pine John C., 1999. Technology and Emergency Management (Instructor Guide). FEMA Emergency Management Higher Education Project College Course, Emmitsburg, MD: FEMA.
Monmonier, Mark. 1991. How to Lie with Maps. Chicago: University of Chicago Press.

Instructor Reading:

FEMA. 1999. Pine, John C., Technology and Emergency  Management. (Instructor Guide) Emergency Management Institute, Louisiana State University.

Campbell, James B. 2002. Introduction to Remote Sensing. Boca Raton, FL: CRC Press  (Virginia Polytechnic Institute and State University, Blacksburg, VA).

Clarke, Keith C., Parks, Bradley O. and Michael P. Crane. 2002. Geographic Information Systems and Environmental Modeling. Upper Saddle River, N.J.: Prentice Hall

Clarke, Keith C. 2003. Getting Started with Geographic Information Systems and Environmental Modeling. Upper Saddle River, N.J.; Prentice Hall. 

Monmonier, Mark. 1991. How to Lie with Maps. Chicago: University of Chicago Press. 

General Requirements:

Power point slides are provided for the instructor’s use, if so desired.

It is recommended that students with little or no knowledge of hazards acquire a general overview of the most common natural, technological and intentional hazards. The websites for materials relating to these are listed at the end of this lesson. In addition, the FEMA publication “Multihazard Identification and Risk Assessment Report” provides detailed explanations for many of the hazards mentioned herein.

Objective 2.1  Trace the development of computer technology and its effects on hazard mapping and modeling by comparing the use of computer technology for         

response in the field during an emergency and for recovery after an                         emergency event (mapping) with computer use for modeling (personal                         computers vs. mainframes).

Requirements:

 A very brief summary of the development of computer technology gives the historical background for comparing how the existing computer hardware influenced the application of computers within the emergency response agencies. Emphasis is put on the applications found for mainframes, especially for modeling at the national level, in comparison with the myriad field operations profiting from the use of microcomputers. The advantages of preloading microcomputers with appropriate data for a given region to facilitate immediate use in the field, and in later recovery and mitigation efforts is explored.

Remarks:

I. Display and discuss the definitions for technology and infrastructure technology with the aid of Power Point slide #2.  (Technology in emergency management is defined as tools that aid in processing information and in decision making to decrease the negative results of a disaster.  Technology infrastructure includes the systems that facilitate the implementation of technology  such as networks, communications, the internet  and remote sensing,

A. 
Have the class list the technologies they think are most important 
for mapping and modeling in support of emergency management. 

B. 
Discuss the class list and show Power Point slide # 3. Bring to the 
attention of the students the four major sections of the List of 
Information Technology Resources (slide #3): 1) word-based 
communication, 2) image-based communication, 3) computer 
facilities, and 4) data storage. Have the class chose which was the 
most significant innovation for emergency management mapping 
and modeling. (use of computers).
II.
Emphasize to the class that this session will concentrate on the goal of 
providing scientific information in, or close to, real-time for use in 
warning, evacuation, response activities, recovery efforts and mitigation 
measures. 

III.
Of all the types of technology, the development of computer technology 
has had the most profound effect on changes in mapping and modeling for 
emergency management. 

 A.   
Have students consider the Computer Technology Timeline  

        
(Power Point slide #4). Ask students to speculate about how the 
state- of- the-art in computer technology affected the applications of 
computers in emergency management before 1980.

        
(Mainframes were used for modeling mainly at the federal level. 
Since the early computers were expensive, not portable,  and so 
massive that they filled a whole room, they were deemed only 
suitable for modeling in support of public policies, especially for 
intensive computations. Based on transistor technology, in these 
earlier years, computers were considered very difficult to use. Only 
a limited number of people had access to them so very few 

        
knew how to use them. During this period, Thomas J. Watson, the 


head of IBM gave the opinion that, at the most, he saw the market 


for future computer sales as no more than a total of four  



computers.)

           B.    
By the 1990s, miniaturization brought about the personal 



computer (PC) and an explosion in computer availability in 



everyday life. Software sales skyrocketed, and mapping programs 


were available to all. Ubiquitous mapping programs were being 


applied everywhere to provide maps by non-cartographers. 



Encourage students to share their stories of computer                  


use in their lives in this period. 

C. 
The mega-disaster caused by Hurricane Andrew in 1992 proved 
the need for agencies of the federal government, particularly 
FEMA, to send microprocessors out into the field in response to a 
disaster in the form of laptops loaded with data from the local 
region. Decision making at all levels of government was enhanced 
by the immediate availability of this information stored in a GIS 
database. This further established the differing roles for mainframes 
and personal computers (PCs). 

D. 
When Hurricane Andrew struck, no level of government in Florida 
had a GIS designed for emergency management applications. The 
complete devastation of the landscape forced emergency response 
that was a scramble to acquire technology. To handle the aftermath 
of this hurricane, an immense number of maps were needed on a 
daily basis. FEMA had to allow a private local firm, Digital Matrix 
Services, to set up equipment and its staff in the Emergency 
Operations Center to provide maps. Also, on-the-spot development 
of Geographic Information Systems occurred. Overall, in response 
to Hurricane Andrew, the development of seven distinctive 
Geographic Information Systems took place. (See Winter, Nancy L. 
1997. Managing a Mega-Disaster: GIS Applications, Decision 
Making and Spatial Data Flow Between Local State and Federal 
Levels in Hurricane Andrew Disaster Response. Worcester, MA: 
Clark University (unpublished dissertation).

Objective 2.2  Describe the role of Geographic Information Systems (GIS) in 

                        emergency mapping and hazard modeling.

Requirements:

Mapping software took a quantum leap in importance in emergency management with the invention of Geographic Information Systems (GIS). Currently employed at all levels of government  for emergency management – local, state and federal – and in all stages of emergency management – preparation and planning,  response, recovery and mitigation – Geographic Information Systems have become the most significant basic tool for mapping and modeling in disasters.

Remarks:

I.   
Explore what the students perceive as the definition of a GIS and what it’s 
good for.

    
 Help students to understand that Geographic Information Systems (GIS) 
is a technological innovation of infinite power and far-reaching effects in 
emergency management. Of immense value in every stage of emergency 
management – preparation and planning, response, recovery and 
mitigation – and at every level of government – local, state and federal – 
GIS is the mapping workhorse of any emergency scene.  (Power 
Point slide #5)

II.  
Definitions of a GIS: 
     
A. 
With Power Point slide #6, discuss the most general definition of 

a GIS: Viewing data about the earth from a geographic perspective.

     
B. 
A more detailed definition explains:

          

Since geography informs us as to what is on Earth and how 



humans use the planet, this enormous amount of information needs 

to be organized  (systematized). The technology known as GIS is 


used to observe, store, manipulate, analyze and synthesize 



information about Earth from a geographic perspective. That 



perspective in a GIS includes connecting data to a given 



location such as an address or parcel or network and dividing it into 

subject  matter layers that can be used to show relationships.     

C.
A  technical definition of GIS (Power Point slide #7) from the 


Environmental Systems Research Institute (ESRI) in Redlands, 


California, states:  “A GIS manages, analyzes and displays 



geographic knowledge, which is represented using one of the 


following series of information sets: maps and globes, 



geographic data sets, processing and work flow models, data 


models, metadata.”  

                     





(http://www.gis.com/whatisgis/overview.html).

III.
Each Environmental Protection Agency (EPA) region in the U.S. develops 
its own plan for implementation of GIS for emergency management. 
Federal agencies have developed applications and data that are available 
to state and local governments to support all stages of disaster planning. 
GIS technology also includes commercially available off-the-shelf 
(COTS) GIS mapping and modeling tools. 

IV.
In the response period of an extreme event, two major emergency 
management functions are performed by GIS: mapping and relational 
analysis (Power Point slide #8)
A. 
Myriad maps may be required to support emergency managers in 
their decision making including:    


1.
before and after maps of effects of the physical event


2.
changes in evacuation routes


3.
electrical outages 

4.
etc.

Display Power Point slides #9 and #10 to describe the functioning of relational analysis listed in the outline below:

B. 
Relational analysis, originally termed map overlay, literally means 
the super-imposition of one map upon another to determine the 
features of a given site. Map overlay, one of the first real uses of  
GIS, defines the relationships between layers of spatial data. 
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Layers of environmental information stored as data in a GIS.

1. Today, in the use of relational databases, relational analysis 
shows the relationship between attributes (a numeric, text or 
image data field in a relational database that describes a spatial feature such as a point, line,  node, area, or cell.)  

2. SQL (Structured Query Language) is a data query language designed for relational databases. 

a. Commercial GIS programs such as Oracle, Informix, DB2, Access and Microsoft SQL Server have adopted the language to access data in a database that uses SQL. 

b. The query method of SQL uses a graphic such as a circle, a box, or a polygon to select map features. It processes these map features based on their spatial relationships to other features.



Example:

1. During a chemical accident, the contaminated zone is identified then circles are drawn to select areas that show individuals who require special assistance during an evacuation mainly because they are not able to walk.

2. The location of persons with special needs for evacuation are thus identified in order for them to receive assistance.

Objective 2.3 Contrast the methods of direct sensing of data for 



  emergency management with the technology available for 


  remote sensing.

Requirements:

Establish the two separate definitions for direct sensing and remote sensing and differentiate between the two through descriptions of the technologies involved in each.

Remarks:

I. 
DIRECT SENSING: Establish the definition for direct sensing (Power Point slide  #11).  (Environmental data gathered through direct contact with the physical environment.)

A.
The two major technological systems for accessing environmental 


data directly are: 1) the USGS stream-gauging system and 2) 

direct sensor weather stations.


B.
The system of stream monitoring gauges installed by USGS 


provides timely information on water levels in streams and rivers. 


These sensors can send available information over networks to an 


emergency manager in a remote location. In a crisis, valuable input 


is available by means of a phone or the Internet  


C.
Modern weather stations are very rugged, have minimal power 


requirements and operate down to -55 degrees C., thus they can 


be located in very inhospitable places. 

D.
Snow depth sensors on weather stations at ski areas, public works 


agencies, transportation departments and forestry offices aid in 


avalanche prediction.



E.
Readings are sent to a data logger that converts the data to digital 


form which can be saved in a database format or transferred using 


land lines to other computers or through telecommunications 


connections to other sites by phone. 


F.
The Emergency Managers Weather Information Network 


(EMWIN) provides a basic level of weather data support to 


emergency managers who currently have none or who can afford 


very little. (Power Point slide #12)

G.
Other technologies are employed for direct sensing of particular risk 


locations such as tiltmeters on volcanoes to monitor the upwelling 


of lava that builds a lava dome prior to eruption, the network of 


seismographs tied to seismic sensors to record ground shaking in 


California, fire towers for forests rangers to observe the start of 


forest wildfires, etc.  

II. 
REMOTE SENSING: Contrast the definition for direct sensing with the 

following definition for remote sensing. 



A.  
Remote sensing means recording imagery or data and information 

from a distance. (Power Point slide #13)




Example:  Photography is the most commonplace method of 


remote sensing.
   

B.  
SATELLITES: Compare the space “hardware” needed for remote 


sensing with that of the earth-bound instruments such as rain 


gauges and weather stations used for direct sensing. Satellites are 


the most exotic “hardware” needed for remote sensing of Earth 


and the things on it, and satellite remote sensing is the largest 


single source of digital spatial data for mapping. (Power Point 


slides #14 and #15 )

1. 
The first U.S. weather satellite, TIROS I was launched into orbit on 
April 1, 1960 and started a new era in weather forecasting by giving 
meteorologists their first pictures of a midlatitude cyclone over the 
northeastern U.S.

2. 
Today, GOES – Geostationary Operational Enviromental 
Satellites managed by the National Oceanic and Atmospheric 
Administration (NOAA), orbit on a fixed path above the earth 
parallel to the earth’s rotation and at the same velocity as the earth 
allowing an entire hemisphere to be monitored constantly with the 
ability to transmit to any point on that hemisphere. 

3. 
Instruments aboard the GOES measure the emitted and reflected 
radiation of the earth which can be transformed into data on cloud 
cover, atmospheric moisture, and temperature. 

4. 
Because of their fixed positions, GOES constantly monitor 
atmospheric “triggers” of severe weather such as tornadoes, flash 
floods, hail storms and Hurricanes, giving emergency managers 
advanced warning of potential disasters. 

5. 
POES or Polar Orbiting Environmental Satellites are two sun-
synchronous satellites with Advanced High Resolution 
Radiometer (AVHRR) instruments aboard that orbit over the poles 
to produce imagery and ensure that data for any region of the earth 
is no more than six hours old. 

6. 
LANDSAT satellites (also called Thematic Mapper), originally 
under NOAA now commercial under EOSAT, are famous for having 
produced millions of images that are a unique resource for global 
change research and for planning in agriculture, geology,             
forestry, and national security. (See the Landsat Gateway Web 
page at http://landsat.gsfc.nasa.gov/.)
7. 
Other remotely sensed images are available from foreign satellite 
systems such as:

· SPOT (System Probatoire de l’Observation de la Terre) operated by the French Centre National d’Etudes Spatiales (CNES)
· RADARSAT of Canada provides images from the IRS-1C/1D, Resurs-01, and RADARSAT-1 satellites and from the MOMS-2) camera on the Russian space station MIR. http://www.scanex.ru/data.htm)


C.  
LOWER ALTITUDE PLATFORMS




A less expensive “hardware” for remote sending, airplanes gather 


data through camera ports built into them, and balloons are 



especially valuable  
for checking weather conditions from aloft. 



Power Point slide #16)

   
D. 
ENSORS AND THEIR IMAGES: help students understand the 


variety of sensing instruments on board of aircraft and satellites and


the advantages the diversity of their imaging offers for emergency 


management (Use Power Point slide #17)

1. 
photographic cameras  (also referred to as high resolution digital 
imagery or orthoimagry) – provide images of regions and detail 
down to streets and structures helpful for planning, especially 
evacuations.
2. 
use of cameras for digital photogrammetry (aerial surveying)

Satellites carry sensing instruments whose capabilities for producing data are based on applications that run the gamut of the bands in the electromagnetic spectrum. These sensor systems are classed as “active” or  “passive” depending upon whether they simply record earth’s own electromagnetic radiation or propagate their own electromagnetic radiation.

Caution students that study of these satellite systems requires mastery of the sometimes confusing and redundant vocabulary that has grown in remote sensing literature.

3. 
An “active” system, Synthetic Aperture Radar (SAR) (also 
referred to as Spaceborne Imaging Radar or radar 
interferometry) illuminates the earth with microwaves regardless 
of the weather and records (as digital numbers) the intensity of the 
return signal; it is especially valuable for the contour information it 
depicts which can be used for terrain modeling, slope 
determinations needed for landslide planning, and flood modeling.

4. 
As a “passive” system, a multispectral scanner consists of an 
array of detectors which records (as digital numbers) the amount of 
electromagnetic radiation reflected and/or emitted from the earth’s 
surface resulting in data which can be produced in hard copy 
photographic products or as digital data products which can be 
viewed and manipulated on software systems. 

5. 
Sensors aboard the GOES-8 weather satellite capture data which 
allow researchers to compare different infrared wave lengths 
(thermal remote sensing) to tell the difference between the normal 
earth heated by the sun from the hot spots caused by lava flows or 
brush fires.

6. 
NASA’s Total Ozone Mapping Spectrometer unlike other satellite 
sensors does not rely on visible wavelengths but with complete 
accuracy can sort clouds from smoke by comparing different 
wave lengths of ultraviolet light.

7. 
Images from AVHRR (Advanced High Resolution Radiometer) 
instruments, especially paired with photogrammetry images, is one 
of the newest emergency management ideas to give responders an 
unexpected vantage point on large fires.

8. 
The wide angle SeaWiFS sensor aboard the OrbView-2 satellite is 
calibrated for the visible and near-infrared spectrum and can 
supply sharp images of large fire fronts over an area too large to be 
seen from the ground.

9. 
LIDAR (Light Detection and Ranging) technology (or lasers) is 
used from an aircraft platform to compile digital terrain model 
(DTM) data.; greatest accuracy is achieved when it is integrated 
with airborne GPS and inertial measurement systems. (Power 
Point slides #18 and #19)

III.  
ADVANTAGES OF COMBINING DIRECT SENSING AND REMOTE 

SENSING


In any emergency situation, it is incumbent upon emergency managers making decisions to assemble all available information from both direct sensing technology and from remote sensing. 

Example: Three forms of real-time responses are possible to handle a 

flood.

· 
To time rapid evacuations, use the directly sensed flash-flood data 
from the ALERT (Automated Local Evaluation in Real Time) 
self-activated rain gauges that has been automatically radio 
transmitted into a central computer system.

· 
Satellite remote sensing of flood inundation to determine and 
monitor the extent of the flooding.

· 
Digital simulation to prepare a model of immediate conditions from 
both directly and remotely sensed data.

Objective 2.4  Discuss the National Flood Insurance Program (NFIP) and 


   explain the mapping it achieved.

Requirements:  

Query students about their experiences with floods. Explain the statistics of hazard geographer Robert Kates who counts floods as the most common American hazard and claims that 9 out of 10 Americans have had some kind of experience with flooding. Establish whether the experience of this class of students fits with Kates’s percentages. Tell the background and main provisions of the NFIP and identify types of maps it produces:  FIRM and DFIRM. Explain that the NFIP program is one of the few mapping efforts that covers the whole country.

Remarks:

I. Ask students:  How many of you have had personal or family experience with a flood? 

           Explain the contention of hazard geographer Robert Kates that flooding is 

the U.S. hazard with which most citizens have had some kind of  
experience. His claim is substantiated by the fact that the leading cause 
for disaster declarations by state governors or the President is flooding. 


(see Dymon, Ute J. in Platt, Rutherford, 1999. Disasters and Democracy) 


II. Describe a brief history of the development of the National Flood Insurance 

Program (NFIP) with the aid of Power Point slide #20.  Explain the following facts of the story: 

· Congress passed the National Flood Insurance Program in 1968 to help reduce the economic and social costs of flood losses.

· The program is a joint venture between local communities and the federal Government.

· Flood insurance is sold in communities that agree to manage their floodplains so that no additional flood-prone structures are built on them.

· A National Flood Insurance Program Coordinator assists both local governments and lenders, realtors and insurance agents through education, technical assistance and oversight to meet the requirements of the program.

III. The NFIP is a joint venture between local communities and the federal government. Flood insurance is sold in communities that agree to manage their floodplains so that no additional flood-prone structures are built on them.

IV. A National Flood Insurance Program Coordinator assists both local governments and lenders, realtors and insurance agents through education, technical assistance and oversight to meet the requirements of the program. The chief goal of the NFIP is to identify flood-prone land in the U.S.  An outline of the steps in the mapping process to produce NFIP maps for decision making about areas with flood potential, includes the following (Power Point slide #21):

PROCESS TO PRODUCE NFIP MAPS

· FEMA conducts flood insurance studies (FISs) based on hydrologic and hydraulic investigations of flood risks.

· This distinguishes the floodplain areas. 

· Based on the risk data gathered, FEMA produces flood insurance rate maps (FIRMs) that reveal the spatial extent of special flood hazard areas (SFHAs) and other conditions as part of a flood risk assessment.

· Insurance requirements and floodplain management activities of the NFIP are based on these SFHAs which depict the base flood elevations.

V. Discuss the importance of the national standard called a Base Flood.  
          
The land shown in an SFHA has the potential to be inundated by a flood 
with a one-percent or greater probability of being equaled or exceeded by 

another flood during any given year. Referred to as the “100 year flood”, 

this identification of  the “1% annual chance flood” or Base Flood areas is 

the basis for floodplain management, mitigation and insurance activities of 

the NFIP. 

          
Ask students:  How would the characteristics of a “500 year flood” area 
be calculated? 

A 500 year flood has a 0.2% chance of being equaled or exceeded during 
any given year.

VI. The statistics in this outline reveal the degree of traditional mapping achieved by the NFIP (Power Point Slide #22) since its inception in 1968.

                                            NFIP Map Statistics


All U.S. communities with flood risks have had FIRMS published.

Approximately 20,400 communities nationwide have had flood risk 

          
assessments requiring the publication of over 80,000 individual FIRM 

           panels at a cost of over $900 million.

           Each year, FEMA distributes 6 to 8 million FIRMS to users and 
updates several thousand.

          Over 2.5 million flood insurance policies have been written covering                

          property worth over $200 billion nationwide.


(FEMA. 1999. Pine, John C., Technology and Emergency  Management. 

         
Instructor Guide, Emergency Management Institute, Louisiana State 
University.) 

VII. The original FIRMS are paper maps made with manual cartographic methods. Beginning with the 1989 response to Hurricane Hugo, FEMA has provided digital FIRMS (DFIRMS) to aid in disaster relief operations. These are digital conversions of paper FIRMS and are not only easier to produce, store, distribute and update, but they are available on the internet and are designed to be used with Geographic Information Systems (GIS) software. Basic information the map user can derive from the DFIRM Database for a given location is its flood zone, base elevation and floodway status. (Complete details about features of this DFIRM Database can be found at http://www.fema.gov/mit/tsd/dfm didb.shtm.)  A CD-ROM of these databases are available from FEMA for a fee. 
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A DFIRM map of a floodplain in Kent, Ohio
Objective 2.5 – Explain the advantages of the models of natural processes 


     such as Sea, Lake and Overland Surges from Hurricanes 


     (SLOSH)

Requirements:

A brief sketch of the physical threat posed both at the coast and inland from storm surge waters establishes why the SLOSH model was developed jointly by NOAA and FEMA. Emphasize the power it gives emergency managers to get an estimate of storm surges, especially before a hurricane, to plan orderly evacuations and the general advantage of modeling natural processes.

Remarks:

I.  
Define “storm surge” with the aid of Power Point slide #23.

     
A storm surge is an out-of-the-ordinary local rise in sea level from a 
tropical cyclone or other intense storm, and its height is calculated by 
subtracting the elevation of the normal or astronomical tide from that of the 
observed storm tide. (Power Point slide #24)

II.
The characteristics of hurricane storm surges: 


A.
Storm surges are ocean water pushed onto the land by hurricane 


winds that can arrive five hours before the storm and can last for 


several hours.


B.
Surges are typically 50 to 100 miles wide.


C.
The power behind the buildup of a storm surge is the speed of the 


hurricane’s winds.


D.
Land under the right front quadrant of a hurricane’s footprint has 


the highest risk of a high storm surge (to the right of the forward 


track of the hurricane.)


E.
The steepness of the offshore continental shelf affects the storm 


surge’s height; a shallow slope causes a greater surge while a 


steep slope will not cause as much inundation.

III.
The SLOSH Model was designed by Chester P. Jelesnianski and Jye 
Chen of the National Weather Service in 1978. It is one of the 
sophisticated mathematical models used by the National Hurricane Center 
(NHC) to decide when to issue hurricane warnings and to estimate the 
extent and timing of public evacuations. The SLOSH Model forecasts the 
track and intensity of a hurricane, and public advisories are based on 
interpretations of the SLOSH Model. 

Objective 2.6  Discuss the use of various integrated decision support 


   systems such as CAMEO, ALOHA, HAZUS.MH, etc.

Requirements:

Give students an awareness of the vast variety of possible emergency situations

that can arise from natural, technological or intentional hazards. For roughly 30 yeas, the U.S. government agencies have been building on their emergency experiences to improve all the stages of disaster management. The integrated decision support systems highlighted here are derived from past experiences of the U.S. emergency management agencies. 

Remarks: 

I. Integrated decision support systems aid emergency managers in pulling together all possible government regulations, data and information needed to cope with a given class of emergency and to foster effective mitigation efforts after the emergency. Discuss Power Point slide #26.  ASK STUDENTS:  to identify where mapping and modeling each show up on the diagram.

II. While local emergency management activities have periods of varying intensity, mitigation activities are steady, ongoing and long-term. The HAZUS program was developed to buttress mitigation endeavors nationwide.

III. HAZUS is a standardized, national methodology for assessing losses from natural hazards. It has been developed in support of the Federal Emergency Management Agency's commitment to encourage mitigation as a means to reduce damage and loss from natural disasters and to lessen the effects on people and the economy.

IV. HAZUS was first developed to assess the effects of earthquakes, but is now being expanded to include models to address flooding (riverine and coastal) and wind hazards (hurricanes, thunderstorms, tornadoes, extra tropical cyclones and hail). HAZUS is implemented through PC-based Geographic Information System (GIS) software and is available in two versions: the original MapInfo® version and an ArcView® version for East, West, and Central regions of the U.S. To order HAZUS publications, visit the FEMA website. FEMA provides HAZUS free-of-charge.

V. CAMEO ® (Computer Aided Management of Emergency Operations) is a system of software applications used widely to plan for and respond to chemical emergencies.  It is one of the tools developed by EPA’s Chemical Emergency Preparedness and Prevention Office (CEPPO) and the National Oceanic and Atmospheric Administration Office of Response and Restoration (NOAA), to assist front-line chemical emergency planners and responders. They can use CAMEO to access, store, and evaluate information critical for developing emergency plans. In addition, CAMEO supports regulatory compliance by helping users meet the chemical inventory reporting requirements of the Emergency Planning and Community Right-to-Know Act (EPCRA, also known as SARA Title III). 

VI. CAMEO also can be used with a separate software application called LandView ® to display EPA environmental databases and demographic/economic information to support analysis of environmental justice issues. 

VII. The CAMEO system integrates: 1) a chemical database and a method to manage the data, 2) an air dispersion model, and 3) a mapping capability. All modules work interactively to share and display critical information in a timely fashion. The CAMEO system is available in Macintosh and Windows formats.

VIII. ALOHA ® - Areal Locations of Hazardous Atmospheres
  
ALOHA is an atmospheric dispersion model used for evaluating releases 
of hazardous chemical vapors. ALOHA allows the user to estimate the 
downwind dispersion of a chemical cloud based on: 1) the 
toxicological/physical characteristics of the released chemical, 2) 
atmospheric conditions, and 3) specific circumstances of the release. 
Graphical outputs include a "cloud footprint" that can be plotted on maps 
with MARPLOT to display the location of other facilities storing hazardous 
materials and also vulnerable locations, such as hospitals and schools. 
Specific information about these locations can be extracted from CAMEO 
information modules to help make decisions about the degree of hazard 
posed.

Objective 2.7  Explain the importance of mobile GIS and Internet Map 


   Servers such as ESRI’s  ArcIMS, AutoDesk;s Mapide, 



   INTEGRAPH’s GeoMedia Web Map and Small World’s 



   Internet Application Servers, etc.

Requirements: 

Set the stage with a general discussion of the power of the Internet. Guide students to understand that map servers were designed as a way for emergency managers to sometimes piggyback on the internet to process their many needs for processing data between the field and home office or between field units and for other mapping purposes. At the heart of a Mobile GIS is at least one map server (Power Point slide # 27).  

REMARKS:

I.   
Definition of a Map Server

     
A server is software in a computer that allows that computer to offer a 
service to another computer; other computers contact the server program 
by means of matching software. (Power Point slide # 27)       

A. 
A Web-based Internet Map Server can be used by emergency 
scene decision makers and spatial analysts, usually in command 
and control centers, to collect and process information via a secure 
intranet or encrypted mobile wireless network. Two data 
warehouses (one operational and one for emergency backup) 
should be established to provide the gateway for accessing geo-
spatial data and remotely sensed imagery for various applications.  

B. 
The Internet Map Server offers support for a variety of platform and 


server options, and this allows individual participating agencies to 


implement their own data systems and services. In the process of 


managing the emergency, they can maintain an aggregated 



system-wide interoperability.

C. 
Map serving capacity can easily be increased during an emergency 
by adding supplementary instances of your mapping applications or 
by connecting additional computers to your Web server network.   

Example: Firefighters need a mobile GIS/GPS to design a resource allocation plan for their personnel and fire equipment. An Internet map server is installed on a notebook computer with a wireless access port. Field workers with a wireless card can use Pocket PC’s with GPS to access large remotely-sensed imagery and GIS data from the server via a Wi-Fi communication channel. This information is thus made available to the fire command center for a resource allocation plan to be made. (Power Point slide #28)
Objective 2.8   Describe experiences with the integration of GIS Geographic 

                         Information Systems) and GPS (Global Positioning 



    Systems).

Requirements:

Provide information about websites (listed below) or use handouts to have students read and compare four accounts of the efforts by Stephen F. Austin University, FEMA, the EPA and countless other agencies and organizations to map the debris field of the Columbia breakup by integrating two technologies: GPS and GIS. Emphasis should be placed on the adjustments the two federal agencies had to make to achieve effective data storage and mapping.

Remarks: 

I. 
Challenge students to view the map of the debris field of the Columbia 
spacecraft at  http://www.esri.com/mapmuseum/mapbook 
gallery/volume19/cartography1.html  

II. 
In reading the Handouts that follow, the question the class should focus on 
is: 

“Which factor was most important in mapping the Columbia debris path –  
the GPS and GIS software chosen or the cooperation between the 
organizations involved in the task?”

A.  
Have students read and compare the four readings that follow.




HANDOUT #1

“First Space Shuttle Columbia Disaster Media Map – Base Search Vector with Rainbow Debris Buffer”




On February 1, 2003, at approximately 8 a.m. CT the Space Shuttle Columbia was lost upon reentry over east Texas. Within a few minutes of the spacecraft breaking up and explosions over Nacogdoches, GIS was put to work aiding local law enforcement in protecting public safety. As debris was still raining across east Texas, geospatial scientists from the Forest Resources Institute and the Humanities Urban and Environmental Sciences (HUES) GIS Laboratories at Stephen F. Austin State University begin to map located debris with a horizontal accuracy of less than one meter using survey grade GPS units.

Within a few hours of the destruction of Columbia, GIS accurately modeled the shuttle’s debris location and distribution by calculating a base search vector (BSV) from a least-squares linear regression using data that included Nacogdoches County 911 call sheets and “best-fit” reported debris locations. Validated by GPS data sets processed overnight by the HUES laboratory and the Center for Space Research, University of Texas, Austin, the BSV was extended across 11 counties of east Texas. Combined with detailed spatial analysis from the night of February 1 and the early hours of February 2, BSV was released to the National Aeronautics and Space Administration and local law enforcement officials during the early afternoon of February 2 in the form of a current Landsat 7 ETM+ satellite image map showing BSV surrounded by a 20-kilometer rainbow buffer of decreasing debris intensity. This was the first media map produced for the Space Shuttle Columbia tragedy. It was produced in mass and distributed to the media on the afternoon of February 2.

BSV was instrumental in guiding hundreds of search and recovery (SAR) teams during the critical early days of the recovery effort and resulted in the recovery of Columbia’s crew by February 14. Guided by BSV, the monumental SAR efforts lasted for three and one-half months involving more than 180 federal, state, and local agencies with more than 30,000 searchers covering the largest ground search area in the world—almost 700,000 acres—and recovering an unprecedented 39 percent of the shuttle’s remains.

Stephen F. Austin State University geospatial analysts continued to perform rigorous analysis on the effects of subsequent debris data sets on the spatial trend of the original BSV. The analysis resulted in a drift of BSV with a trend to the south and a subtle clockwise rotation as sample size increases. In all cases, the maximum deviation from the original BSV is less than 2.3 kilometers.

The Columbia Accident Investigation Board’s final report recognizes the contributions of Stephen F. Austin State University and the critical role that GIS played in the early days of the recovery efforts. Although reconstructed many times, the BSV developed from vastly limited data during the first crucial days of the Columbia tragedy proved to be an accurate guide that allowed the historic SAR effort to recover enough of the shuttle’s remains for the Columbia Accident Investigation Board to identify the probable cause of the mission’s reentry failure. http://www.esri.com/mapmuseum/mapbook_gallery/volume19/cartography1.html      





HANDOUT #2

“Space Shuttle Columbia Debris Recovery Enhanced with GIS”

http://www.esri.com/news/arcnews/summer03articles/space-shuttle.html
FEMA Responds to the Tragic Event  

On February 1, 2003, the City of Lufkin, Texas, was enjoying a quiet Saturday morning. At about 8:00 a.m., residents heard several loud explosions and witnessed debris from Space Shuttle Columbia rain down on the area. By that afternoon, local officials were setting up a regional command post at the Pitser Garrison Civic Center in Lufkin. At the same time, surrounding counties began establishing similar command posts to support emergency teams through this disaster.

By the next day, Sunday, hundreds of volunteers and law enforcement officers began searching eastern Texas for Space Shuttle Columbia debris. These field teams used both GPS and GIS technology to log and report debris material as it was retrieved in the field. Operating with local base data, they tracked the searched areas and plotted the debris on their maps. By that afternoon, 300 to 400 people from local, state, and federal agencies were using the civic center in Lufkin as their base of operations.

To organize and direct these local efforts, the National Aeronautics and Space Administration (NASA) turned to the Federal Emergency Management Agency (FEMA). FEMA, part of the new Department of Homeland Security, is responsible for responding to, planning for, recovering from, and mitigating against disasters in the United States. With 2,600 full-time employees and nearly 5,000 standby disaster assistance employees, FEMA was able to quickly staff and support this debris recovery. 

FEMA began immediately supporting this work from its headquarters in Washington, D.C., and at the regional level in Denton, Texas. After being deployed on Saturday evening, the first of FEMA's GIS staff arrived at the primary Disaster Field Office (DFO) in Lufkin on Sunday afternoon. While in transit, FEMA staff communicated with NASA and FEMA employees in the field to begin planning their support efforts.

"Once on site, we were able to assess the situation and develop a strategic plan for GIS and remote sensing support," states Ron Langhelm, interagency GIS coordinator for the shuttle recovery operation. "For example, the first GIS person at the DFO in Lufkin was a Texas Forest Service (TFS) forester. He was working diligently to meet the needs of everyone on site and had already requested assistance from another state agency. We soon met with representatives from TFS and agreed on the creation of an interagency GIS team to support the operation. FEMA assumed the lead, distributed the necessary hardware and GIS software, and began to provide staff for this recovery effort."






As part of the shuttle debris recovery effort, a three-dimensional view of a lake bed in eastern Texas using ArcScene was generated.
A GIS Data Set at the Core of the Operation

Both NASA and FEMA were interested in knowing where debris from Columbia was being found. Volunteers were taking calls from a multitude of locations, and their written reports were faxed to various Emergency Operations Centers (EOCs). In the field, reports and debris were given to anyone who appeared to be in authority. Dispatchers, searchers, and others recorded this field information but had no central repository for the data. Many of these reports were being tagged with latitude/longitude coordinates and could be easily mapped if compiled correctly. FEMA promptly determined that the most efficient way to manage debris data was to use GIS technology as the backbone of this operation.

All of the collected field data created two primary problems: there was no unique number assigned to items reported, and workers feared duplication of data might occur across the various EOCs. "We quickly decided to consolidate all the reports into one database and create a single point of data entry," states Langhelm. "This was initially accomplished by distributing the primary collection form and an empty Excel spreadsheet by e-mail to everyone we could identify as data collectors with instructions to e-mail the Excel spreadsheets to us daily."

To facilitate interagency data sharing and minimize duplication of effort, FEMA chose the Microsoft SQL Server and ArcSDE to warehouse the data. This software allowed authorized users to access data sets from remote locations, eliminating the need to manually share data in other ways. "We also agreed to run ArcGIS exclusively at the DFO to keep everyone working in the same capacity and prevent information from being lost in data transactions," explains Langhelm. "Once the data was compiled and assigned a unique number, we would allow data entry through a Web interface only and then aggressively work to eliminate the duplicate records."

As the interagency GIS staff compiled the debris database, a team from NASA's Johnson Space Center (JSC) arrived in Lufkin to assess the situation with the debris data. They were briefed on the current status as well as the direction being pursued. NASA offered to create the Web input interface and support the data documentation and validation. At the same time, the Environmental Protection Agency (EPA) was retrieving all hazardous shuttle material and general debris from the field. As the team members retrieved this data, they recorded the item description and location information into their database.

It soon became clear that the GIS debris database and EPA database contained different information. EPA was collecting reports directly from local agencies as well as various call centers. Its data tracked only actual items retrieved, while FEMA's Shuttle Interagency Debris Database (SIDD) was designed to collect all reports, whatever the nature. After discussing the issues between their databases, FEMA and EPA personnel agreed to develop an overall solution. Reports would be collected in SIDD, verified that they were not duplicate records, and then passed to the EPA database. EPA would then investigate and retrieve the items and pass the debris recovery information back to the SIDD server. The interagency GIS team would then use this data to create the products required for the management of the incident including the point locations that had been vital in developing the debris line, search buffer, and search grid coverages.




Close-up view of the shuttle debris recovery effort map showing combined air and ground search status.

Mapping the Incident

Under FEMA's management, the interagency GIS team then began supporting the mapping operations in Texas. As the search efforts focused on the recovery of debris, the incident managers made plans to minimize GIS support at the field camps and consolidate all strategic mapping at DFO. During the previous two weeks, federal, state, local, and volunteer staff had provided GIS services at several field sites to support NASA, the Federal Bureau of Investigation (FBI), and local government groups. In the transition from multiple field centers to DFO, these volunteers brought with them the hardware, software, and data required to produce maps. In this transition, the field GIS teams shut down, and future maps were developed at DFO. 

Several factors led to the GIS consolidation in Lufkin. Because of the quantity of field sites and their broad distribution, maintaining the hardware, software, and staffing would be very difficult. A management team for GIS resources would require a roving technical support team to keep everything running smoothly and would be difficult to implement on the fly. Both DFO and field camps would be pulling staff from the same resources and, as a result, be in competition for resources. 

At DFO, specific maps were developed to support the managers of the air and ground search teams. "Early on, the search area was divided into grids, and all search efforts would continue to use this same system. We decided to develop field maps specifically for both search types and tailor them to meet each specific need," states Langhelm. A few days into the process, DFO was printing more than 1,000 maps per day. Production of the field maps was automated using Visual Basic to accommodate the large volume. The air and ground maps varied in size, layout, and content, but both types of maps utilized the search grid and the most current imagery available as the base layer. 

With the daily production processes in place, the interagency GIS team continued to support dynamic requests for GIS products, from nationwide debris maps to large-scale site maps of specific debris themes, which it provided to NASA management, astronaut corps, FEMA, field camps, state offices, TFS, EPA, FBI, and others.

GIS in a Chaotic Environment

Working in a disaster debris recovery setting presents many unique challenges. For this recovery effort, FEMA brought together a diverse group of individuals from very different professional backgrounds. "In this industry, personalities come together to support a community-type work environment that is extremely supportive during times of tragedy," says Langhelm. "Some of the technical hurdles we addressed revolved around standard naming conventions and layouts. One of the little things that helped was the ability to store metadata within the MXD file that could be shared throughout this community." With this information, specific methodologies required to update and maintain products were documented within the project. 

More than 80 people have staffed the interagency GIS operation in Lufkin since February 2003. Of that total, nine staff members have been from FEMA with the remaining staff coming from the Bureau of Land Management, NASA, National Park Service, Texas Forest Service, Texas Natural Resources Information System (a division of the Texas Water Development Board), U.S. Fish & Wildlife Service, and U.S. Forest Service, as well as ESRI Professional Services.

GIS and those using this technology proved a valuable resource to manage this crisis. "Without this technology, the debris would likely have been plotted on highway maps with pushpins," says Langhelm. "Analysis of the debris, planning for the search efforts, and tracking of progress would just not have been possible." The data collected on this project will be valuable to FEMA and NASA even after this crisis has ended. As items are identified and cataloged, researchers and analysts will continue to have the capability to identify from where they were retrieved. This information will assist with the process of identifying exactly what happened and help FEMA and NASA respond to other emergencies in the future.



HANDOUT #3

“GPS/GIS mapping helps narrow search for shuttle debris”

http://www.computerworld.com/mobiletopics/mobile/story/0,10801,78222,00.html


News Story by Bob Brewin
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FEBRUARY 05, 2003 (COMPUTERWORLD) - Using Global Positioning System-derived location data to define the debris field from the breakup of the shuttle Columbia, researchers and undergraduates from Stephen F. Austin University in Nacogdoches, Texas, have helped narrow search patterns in East Texas, where thousands of pieces of the spacecraft have been located. 

Darrel McDonald, director of the Humanities Undergraduate Environmental Sciences (HUES) geographic information system (GIS) program at the school, said the data from the nearly 1,000 pieces of shuttle debris already located has helped emergency workers better focus on the areas they need to search along the vehicle's debris path. 

The shuttle debris data collection effort -- staffed by teams from both the HUES GIS program and the university's Forest Resources Institute -- has helped produce digital maps that provide a retrogressive pattern of debris, McDonald said. "This has improved the search effort, but has not totally solved the problem" of finding debris that could explain what happened to the Columbia upon re-entry Saturday morning, he said. 

The shuttle crashed just after 9 a.m. EST, killing all seven crew members on board and raining debris in heavily wooded areas of East Texas and neighboring Louisiana. 

The university is now fielding between 60 and 70 teams, with a total of between 150 and 200 people working to locate shuttle debris, McDonald said. The field crews use professional grade GPS receivers from Trimble Navigation Ltd. in Sunnyvale, Calif., to locate particular pieces of debris. 

That location information is stored in an onboard datalogger, and when field workers return to the lab it is run through postprocessing software to enhance the accuracy of the data, McDonald said. 

While raw data received from the 24-satellite GPS array provides location accuracies to within 100 feet or better, the Trimble postprocessing software improves that accuracy to around three feet, McDonald said. That finely tuned data is then fed into ArcInfo GIS software from Environmental Systems Research Institute Inc. (ESRI), in Redlands, Calif. The ESRI software plots the data points on a digital map overlaid with information about the locations of roads and topographic features. That map is enhanced by satellite photographs from Spot Image Corp. 

McDonald said the Stephen F. Austin GIS lab then provides the maps -- updated daily as field workers input more data -- to local, state and federal agencies, including NASA and the Federal Emergency Management Agency (FEMA). He said FEMA is working to install a high-speed data line between the university's GIS labs and FEMA's command post in Lufkin, Texas. So far, he said, the GIS labs have provided mainly paper maps to federal, state and local agencies. 

Mike Phoenix, manager for international higher education reprograms at ESRI, said the shuttle debris mapping project taps into the essential power of GIS systems: the ability to visualize data and see patterns. He said advancements in both GPS and GIS technologies have provided NASA and emergency agencies with tools that weren't available 17 years ago in the aftermath of the explosion of the Challenger shuttle. 




Debris Path Maps
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HANDOUT #4


“Dozens of Agencies Work Together to Map Shuttle Debris”

http://www.esri.com/news/arcnews/summer03articles/dozens-of-agencies.html 

Immediately following the Columbia space shuttle tragedy on February 1, 2003, dozens of agencies quickly came together to collaborate in the investigation of what exactly happened, and GIS was a framework for these agencies to cooperate and track the tens of thousands of debris strewn across several states. While ESRI provided GIS software and professional services, dozens of other agencies worked using GIS tools on a daily basis.

Spearheaded by the National Aeronautics and Space Administration (NASA), the Federal Emergency Management Agency (FEMA) (see "Space Shuttle Columbia Debris Recovery Enhanced With GIS"), the U.S. Forest Service, the Texas Forest Service, and the Environmental Protection Agency (EPA), dozens of other agencies also came together just hours after the tragedy to begin the difficult job of piecing together the clues that could help in answering what happened and why.

FEMA established an information technology (IT) base at the Joint Information Center in Lufkin, Texas, using the Microsoft SQL Server database. This centralized command center was also the focal point for managing post-event data collection using ArcInfo, ArcSDE, and ArcIMS.

"We learned a lot from the events of New York City, and we knew that standardization was vital," says John J. Perry, chief of the Technical Services Branch/Emergency Support Function #5, FEMA. "We chose ESRI's ArcGIS 8.2 as our standard, and this helped tremendously because so many agencies were involved. We all used the same software and version. This cut down on confusion and streamlined our map production process."

Emergency operation centers were set up throughout Texas, Louisiana, and other states, each providing a localized data collection point. The web of centers began mapping debris quickly, and through hard work and cooperation, a standardized, interconnected ArcGIS system was soon established.

Many other agencies volunteered their GIS services as well. For instance, Stephen F. Austin State University was initially involved and provided GIS mapping. "As soon as the event took place, we contacted the emergency center, and within a couple hours we were producing maps where shuttle debris was located," says Susan Henderson, research associate, Forest Resources Institute, Stephen F. Austin State University.

Under the EPA's direction, field-workers—volunteers, firefighters, law enforcement personnel, public safety officials, department of transportation officials, and many others—collected debris and data and pinpointed locations using GIS. This information was brought back to the command centers and analyzed to predict possible locations of undiscovered debris. Each command center uploaded its map and tabular information to central command, where large-scale operational strategies and tactics were orchestrated. EPA also developed an ArcIMS Intranet application that allowed users to create debris location maps.

EPA Region 6 in conjunction with ESRI Business Partner Weston Solutions (West Chester, Pennsylvania) developed a mobile application for use in the shuttle debris recovery efforts. "This application was combined with components of ArcIMS and Microsoft .NET software for ease of utilization among the various agencies involved in the recovery effort," says Don Smith, EPA. "EPA personnel used Compaq iPAQ as the field instrument for collecting photo documentation, GPS attributes, and item descriptions. The deployment of this combined application saved significant time and man-hours and reduced errors that are typical of similar paper-based systems."

The many different agencies each used GIS not only for the common purpose of mapping debris but also for independent responsibilities as well. NASA could use the data for investigation purposes. EPA could locate potential health hazards such as toxic debris. The U.S. Forest Service could determine areas of thick forests to help allocate proper recovery resources.

The Texas Natural Resources Information System spurred major integration efforts as well. Digital and paper map data, GPS data from various centers, and Excel spreadsheets from Louisiana were input into the ArcSDE database, providing an enterprise environment for end users.

"The Texas Forest Service contacted us and asked us for some help," says Chris Williams, database administrator, Texas Natural Resources Information System. "We created a geodatabase layer in ArcSDE and established ArcGIS as the main mapping platform, and it just progressed from there. Several different entities built maps, but they all worked using the same GIS."

For those interested in the steps to follow in the process of integrating GPS and GIS technology a 2002 book by Michael Kennedy of the University of Kentucky titled Global Positioning System and GIS which comes with a CD ROM is recommended (ISBN: 0-41528-608-5).

Objective 2.9   Identify the pitfalls in the use of technology for mapping and 

                         modeling in support of emergency management.

Requirements:

Through class discussion list the pitfalls in the use of technology that students can identify then provide the class with the following chapter: Risk Maps and Environmental Hazards , Chapter 8, in Mark Monmonier, 1995, Drawing the Line. Henry Holt and Company, Inc. New York, N.Y.  for a written assignment requiring analysis of the chapter.
Remarks:

I. 
Ask students:  Review what you have learned in this class to help list the  

   
pitfalls you perceive in the application of mapping and technology in 
emergency management. 

II. 
Record the list of pitfalls the class perceives then discuss actions that 
might be taken to address the list of problems.   


A.
STUDENT CHALLENGE - Analyze the following article by Mark 


Monmonier Risk Maps and Environmental Hazards , Chapter 8, in 


Mark Monmonier, 1995, Drawing the Line. NY:Henry Holt and 


Company, Inc. by answering in a 1 or 2 page written summary the 


following questions:



1.
What are some of the problems encountered by relying 



totally on technology for mapping and modeling?




2.
What remedies that Monmonier suggests do you agree with 



and which ones do you disagree with?

Objective 2.10   Speculate about and identify emerging technologies for 

                           application in mapping and modeling for emergency 

                           management. 

Requirements:  

Have an open-ended session of brainstorming with the class.

Remarks:

I.    
Spark suggestions by posing these questions:


A.
Are there any specific hardware improvements you see on the 


horizon?


- 
integration of existing systems such as GPS with 


other technology, 

- 
more advanced satellite sensors, 


-
even greater miniaturization of computers, etc.


B.
How might the transfer of information become more sophisticated 


than the networks that dominate with digital data transfers today? 




- 
information infrastructure will involve more than 




networks and will support higher level services for 




human communication and access to information  

                 


including voice, video, film, e-mail and so on;




- 
improvement of the Emergency Preparedness 





Information Exchange (EPIX) 




- 
improvement of the NASA-inspired Stonefly Project  




(See http://stonefly.arc.nasa.gov.)
            

-   
digital libraries will become available and affordable in 



neighborhood libraries    .  

Objective 2.11   Elicit from students opinions about the effectiveness and 


      content of  this session on technology for emergency 


      management mapping and modeling.

Requirements:

Cooperatively evaluate this session through discussion questions. Promote a free-wheeling atmosphere for a free exchange of opinions about Session 2.

Remarks:

I.   
Set the classroom atmosphere for a free exchange of opinions about 
Session 2.

II.  
Evaluative questions to pose to the class:


A.
What subjects covered in this Session 2 would you have liked to 


have spent more time on?


B.
What other improvements can you suggest in the design of this 


Session 2? 
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CDC – Center for Disease Control Home Page with search capability

 http://www.cdc.gov/ 
EPA – US Evironmental Protection Agency Home Page

http://www.epa.gov/ 

MARPLOT maps (direct download request page)

http://www.epa.gov/ceppo/cameo/marplot.htm
SUPERFUND INNOVATIVE TECHNOLOGY EVALUATION

http://www.epa.gov/ORD/SITE 
Envirofacts – Queries, Maps and Reports

http://www.epa.gov/enviro/html/ef_query.html  
FEMA – US Emergency Management Agency Home Page

http://www.fema.gov/ 
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