Session No. 8 


Course Title: Comparative Emergency Management

Session Title: Hazard Identification and Profiling

Time: 1 hr


Objectives:

8.1 Discuss the hazard identification process and strategies

8.2 Discuss the Hazard Analysis Process

8.3 Detail International Examples of Hazard Profiles
Scope:

In the previous session, the instructor discussed the many different hazards that affect the various countries and regions of the world.  In this session, the instructor will discuss one of fundamental components of hazards risk management - Hazard Identification.  During this session, titled “Hazard Identification and Profiling”, the instructor will explain the different methods by which emergency managers can identify and profile the hazards that affect their constituency, and present case studies of hazard profiles from around the world.  

Readings: 

Student Reading:

Coppola, Damon P. 2006. Introduction to International Disaster Management. Butterworth Heinemann. Burlington. Pp. 31-39.

Instructor Reading:

Coppola, Damon P. 2006. Introduction to International Disaster Management. Butterworth Heinemann. Burlington. Pp. 31-39.


General Requirements:

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

It is recommended that the modified experiential learning cycle be completed for objectives 8.1 – 8.3 at the end of the session.


General Supplemental Considerations:


N/a


Objective 8.1: Discuss the hazard identification process and strategies

Requirements:

Provide the students with an in-depth description of the various methods by which hazard identification may be conducted.  Facilitate student interactions that prompt students to identify different ways to identify hazards.

Remarks:

I. The first step that must be taken in any effective disaster management effort is the identification and profiling of hazards. 


A. It is only logical that an emergency manager concerned with treating a community’s or nation’s risk must first know what hazards exist and where they exist.


B. Emergency managers must be able to identify those hazards that are most likely to occur and that are most devastating should they occur. 


C. Understandably, it is impossible to plan for or prevent every possible contingency, so most government and other organized emergency management entities will focus their efforts upon those hazards that would be likely to result in the greatest undesirable consequences.


D. Emergency managers must attempt to identify every scenario that could possibly occur within a given community or country as result of its geologic, meteorological, hydrologic, biological, economic, technological, political, and social factors (See Slide 8-3). 


E. This hazard assessment, as it is often called, must include not only the actual physical hazards that exist but also the expected secondary hazards, including social reactions and conditions.  

F. Hazard identification is what tells emergency managers what they need to worry about.  While it is important that emergency management be all-hazards in nature, there are benefits to understanding specific hazards.  These include, for example (See Slide 8-4):


1. Resources may be limited to only those hazards that present an actual threat.


2. Mitigation methods, which actually do address hazards individually, can be more easily identified and subsequently prioritized.


3. Hazard specific expertise and equipment (capabilities) may be acquired to address the unique response needs of certain hazards (such as hazmat personal protective equipment, for example).


4. Hazard risk can be mapped out to better delineate the geographic limits of risk, and thus allow for the prioritization of resources and effective land use planning.

5. The instructor may ask the students to name other benefits to be gained by understanding the hazard profile of a community or country, as there are many.


II. In order to begin the processes of risk analysis and risk assessment, which are covered in the Session 9, community leaders must identify all of the hazards that the community has experienced in the past and could possibly experience in the future (See Slide 8-5). 

A. The hazard identification process must be exhaustive to be effective.  


B. The product of hazard identification, which is a detailed list of all hazards that have caused disasters in the past or that have the potential to result in future disaster events, becomes the basis of the hazards risk management process.  


C. How exhaustive and accurate this list will be is determined primarily by the breadth of knowledge and experience of the individual or team conducting the task.  Unfortunately, hazard identification is not a process that relies upon conjecture, simple observation, and obvious conclusions.  


D. Because different people perceive hazard significance in different ways, as will be further explained in session 10, a wide range of viewpoints is necessary when constructing these lists.


E. The hazard identification process itself is used simply to identify all of the hazards that might affect the community or country.  


1. There should be no concern at this point about the severity of the impact or the likelihood of occurrence – both of which are addressed in the risk assessment process.  


2. In an ideal setting, all of the hazards with a likelihood greater than zero would be identified, and in later steps be eliminated should it be determined that the hazard is insignificant due to low consequences and/or low likelihood.  


3. It is often impossible to know at this early stage process whether or not even a seemingly insignificant hazard could trigger a much larger secondary hazard.  


4. However, while the goal of this task is to be as inclusive as possible, it makes no sense to include for future tasks those hazards that have virtually no conceivable chance of occurring.

5. Ask the students to consider hazards that have virtually no conceivable chance of occurring in the community or country where they live.  Students should be encouraged to challenge each others’ responses to illustrate how difficult it is to rule out hazards completely at this early stage.

F. A hazard, as defined previously in this course, is a source of potential harm to a country or community, including its population, environment, private and public property, infrastructure, and businesses.

G. There are many methods by which hazard identification can be conducted.  


1. Ideally, a number of these methods are used in conjunction.  Some can be performed simultaneously, while others follow a logical step-by-step approach.  


2. No matter what methods are chosen to identify hazards, it is of vital importance that documentation of the process be complete.  This requirement exists because it will be necessary in future steps to revisit many of the sources of hazard identification to gather further information.


H. Hazard Identification will be used to initiate hazard profiling.  


1. Hazard profiling is a process of describing the hazard in its local context, which includes a general description of the hazard, a local historical background of the hazard, local vulnerability, possible consequences, and estimated likelihood (See Slide 8-6).  


2. For this process to be effective, it is important that there be a comprehensive report of historical data on the disasters that have affected the area being considered, which will likely be encountered during the use of the methods described below.  


3. An example of a hazard profiling worksheet for natural disasters is included as Handout 8-1 at the end of this session.

III. Checklists, which are comprehensive lists of hazards, consequences, or vulnerabilities, for example, provide reference information to those performing risk analysis.  


A. The use of checklists should be limited until the process has reached an advanced stage. If they must be included early in the Hazard Identification process, their importance should be downplayed.  


B. The experience and knowledge of the hazard identification team and the discovery of historical records should be relied upon most heavily, as these resources will reveal the most accurate depiction of the community’s hazards (Reiss, 2001).  


C. Checklists should be brought in at a later time to ensure that nothing has been left out of consideration or overlooked.  It has been found in many studies relating to hazard identification (and other non-related tasks) that the existence of checklists can block creativity and limit the ability to ‘see matters which have never been seen before’.  Checklists can also cause errors in judgment.

IV. Hazard identification methods can be grouped into two categories (See Slide 8-7); 


A. Prescriptive 

B. Creative

C. It is important that, despite what method is chosen, a cost- and time- effective methodology is established, catered specifically to the needs and capabilities of the individuals or agency performing the hazard risk assessment.  


D. This methodology should incorporate several of the methods listed below, in part or completely.  


E. Because this process could be performed indefinitely, the team must establish a goal that defines when the process has reached a satisfactory end point.  


V. The most common hazard identification methods include:

A. Brainstorming


1. This creative process, where group members literally use their own knowledge and experience to develop a list of possible hazards, is one of the most effective methods of hazard identification.  


2. There are several ways in which the process can be conducted, including workshops, structured interviews, and questionnaires.  Whatever methods are used, the quality of the end product will correlate directly with the background diversity and experience of the individuals involved in the exercise.  


3. The instructor can initiate a brainstorming session with students to illustrate how effective they are by asking students to call out any hazard they feel affects the campus where they are studying.  The instructor should write all answers on the board to create an exhaustive list.

B. Research on the disaster and emergency history of the country or community


1. This information is found by searching government websites and records, newspapers, the internet, town / city government records, the internet, libraries, historical societies, and even by talking to older members of the community.  


2. Presumably, incident reports on past events should exist, and will generate a list of known hazards.  Many of these resources will provide dates, magnitudes, damages, and further evidence of past disasters in the country or community.

C. Review of existing plans


1. There are various types of plans that exist within the country or community that may have information on hazards.  Transportation, environmental, dam, or public works reports or plans, for instance, often have a hazard or risk component that can be useful in these efforts.  


2. Other sources include local comprehensive emergency plans (at all government levels), land use plans, capital improvement plans, mitigation plans, building codes, land development regulations, and flood ordinances.  


D. Investigation of similar hazard identification efforts in neighboring countries or communities


1. Because disasters often extend beyond national or community jurisdictional borders, neighboring community efforts can be very telling about the hazards that may affect the jurisdiction being investigated.  


2. Those performing hazard identification, for instance, should determine whether there are any technological hazards that could cause a disaster on a large enough scale to affect surrounding countries or border communities. 


3. The effect that the Chernobyl disaster had on neighboring countries illustrates the value in determining the hazards of neighboring countries or communities.

E. Mapping and Geographic Information Systems


1. By using maps to overlay known physical, demographic, and environmental characteristics, it is often possible to identify certain interactions that could result in otherwise unforeseen hazards.


2. For instance, landslides occur only under specific conditions related to soil type and hydrology and slope angle.  By determining what structures are on the vulnerable slope and in it’s runoff zone, with annual rainfall data, landslide risk can be mapped with a high degree of accuracy.

F. Interviews


1. Interviews with residents, risk managers, community leaders, academics, and other municipal and private sector staff who regularly perform risk-management tasks can also offer information that might not otherwise be obtained through simple document and historical research.  


2. For instance, it is common for floodplain managers, public works departments, and engineering, planning and zoning, and transportation departments to keep records on past and possible future hazards.  Fire department, police department, and emergency management offices each have a wealth of insight and information to offer.  Finally, local businesses that perform hazard-related tasks may also be willing to provide assistance. 

G. Site visits

1. For some particular hazards, especially technological hazards like a dam breach, it may be necessary to perform site visits.  

2. Public and private facilities that serve as a known source of risk for the community or country should be logged in the hazard identification process.  This process includes interviews with executives and employees and requests for risk management records and documents.

H. Subject Matter Experts


1. For some hazards where general knowledge is insufficient to formulate a determination on whether or not the hazard actually exists, it is necessary to consult with subject matter experts.


2. These industry experts can explain to the team performing the hazard identification the details of the hazard and it’s secondary consequences.  An example could include maritime hazards.

I. Talk to the Hazard Mitigation Officer (HMO), if one exists


1. Hazard Mitigation Officers often have detailed information about the country or communities hazards of most significant risk.  In the United States, each state has a State Hazard Mitigation Officer, and many communities have officials in the office of emergency management assigned to the role.  


2. A full listing of State Hazard Mitigation Officers can be found by accessing www.floods.org/shmos.htm.

J. Use hazard maps and other information resources created by the various federal agencies.  Many of these maps and other resources are maintained on federal government websites, as listed in the conclusion of this session.


K. Use pre-established hazard checklists to review.  Examples of checklists are provided as Handout 8-2 at the end of the session.


VI. Determine the secondary hazards that can arise from the identified hazards using one or more of the established methods to do so.  These include simple brainstorming, or hazard sequencing.  The hazard sequencing exercises can be performed using event trees or fault trees 


A. Event trees are illustrative tools that assist in their process of identifying the secondary hazards that may occur as a result of the hazards they have already identified.  Provided in this session are two methods by which this can be performed.  


B. The first method (See Slide 8-8) begins by focusing on the effects of a single identified hazard, and then on the subsequent effects of those effects, and so on.  The process is repeated until it is felt that all possible secondary effects have been listed. 


C. The second method (Power Point slide 8-9) is very similar to the first, except that all of the events that may occur over the course of a hazard scenario are examined.  This ‘scenario-based’ event tree begins with a timeline depicting the disaster scenario from start to finish, and then examines the various ‘initiating events’ that may occur during the course of the event by tracing each of those events to their possible end states.  The power point slide provided depicts the analysis of only one of many possible initiating events that may occur. (For more information on event trees, see Kaplan, 1997)


D. Fault trees differ from event trees in that they focus on the end state, or the consequence, and trace back to the possible initiating events (hazards) that could have triggered the consequence.  Provided in this session are two methods by which this can be performed.


E. The first method (Power Point slide 8-10) begins by focusing on the possible causes of a single identified consequence, and then on the subsequent causes of those causes, and so on.  The process is repeated until it is felt that all possible causes of the consequence have been listed.  


F. The second method (Power Point slide 8-11) is a very similar to the first, except that all of the causes, or ‘initiating events’ of a consequence are mapped according to a time-line based scenario.  This fault tree method begins by identifying the consequence, and then examining the scenario for any possible triggering events that could eventually lead to that end state.

VII. Ask the Students, “Would it be a good idea to perform all of these methods listed above to identify the hazards in the country or community?  Why or why not?”  


a. While under ideal conditions it would be possible to access all sources and take advantage of all methods, the limits of time, personnel, and cost require that only some of the methods be utilized, either whole or in part.  


b. It is likely that if a diverse selection of the options above is utilized, the produced list will be sufficient for the remaining steps in process.  


c. Again, it is the diversity of experience and knowledge of the team or individuals conducting the risk identification that will most significantly determine the overall effectiveness of this process. 

Supplemental Considerations:

The FEMA publication “Understanding Your Risks: Identifying Hazards and Estimating Losses” provides several worksheets to guide municipal risk management teams.  While these worksheets focus on natural hazards, they can be used as a reference in creating individual status sheets to be used in the all hazards approach.  A copy of this worksheet is included as Handout 8-3 at the end of the session. 



Objective 8-2:  Discuss the Hazard Analysis Process

Requirements: 


Facilitate a discussion about how hazards are analyzed.

Remarks:

I. Although the list of hazards generated through these processes allows emergency managers to know what hazards threaten the country or community, it tells them little more. 


II. Once a hazard has been identified, it must be further described for later use in risk analysis (as described in Session 9). This descriptive process, called hazard analysis or hazard profiling, allows disaster managers to make more informed calculations of risk, upon which disaster management actions are ultimately taken.

III. To analyze a hazard, emergency managers must determine exactly how that hazard exists within the specific community or country. 


A. Each hazard will be different in this respect, due to climate, geography, settlement patterns, regional and local political and stability, among many other factors. 


B. Disaster managers commonly create what is called a risk statement, which serves to summarize all of the necessary information into a succinct report for each identified hazard. 


C. With these reports, disaster managers can more accurately address each hazard in the specific context of the community or country.


D. Risk statements are described by Emergency Management Australia as tools that “describe the possibility of a hazard (source of risk) affecting an element at risk” (EMA, 2000). 


1. A risk statement tells the disaster manager how each hazard impacts that community. 


2. All hazards identified through hazard identification have unique characteristics, and may not be fully understood by those who have identified them. 


3. Even people with extensive backgrounds in hazards may have little or no understanding of how those hazards affect a community or country. This knowledge requires information about a combination of general hazard information and descriptions, community and environmental factors, and vulnerability factors (described in Session 10).


E. There are several methods of generating risk statements, and the main elements of this process are described below. 


1. If done properly, the profiles that are generated outfit disaster managers with a powerful tool with which they can adequately assess the community’s risk and determine mitigation and preparedness priorities. 


2. If done incorrectly, however, they can cause unnecessary confusion and be counterproductive to the disaster management process as a whole. 


3. To begin profiling hazards, it is vital that a base map be obtained or created. A base map contains important geographical, political, population, and other information upon which hazard information may be overlaid. It is essentially a geographic representation of the community or country as a whole, sometimes called a community profile. Community profiles should include each of the following (adapted from FEMA, 1998) (See Slide 8-12):


i. Geography. Includes topography, mountains, bodies of moving and standing water, canyons, coastal zones, tectonic faults, and other features


ii. Property. Includes land use, construction type, essential facilities, and hazardous materials facilities, among others


iii. Infrastructure. Includes roads, rail lines, airports, utilities, pipelines, bridges, communications, and mass transit systems, among others


iv. Demographics. Includes population size, density, income levels, and special population designations (such as elderly, children, prisons), among others

v. Response agencies. Includes the locations, facilities, services, and assets of fire, police, emergency management, military, public health, and other response systems


vi. Each hazard that threatens a country or community will affect it in a unique way. For instance, while heavy rain may be expected to uniformly affect a whole community, landslides and mudflows will only be a problem where there are steep, unstable slopes. The base map is the best way for disaster managers to analyze the spatial extent of hazards and thus plan for the possibility of interaction between hazards and people, structures, infrastructure, the environment, and so on.


F. To truly compare and analyze risks, it is important that risks are represented individually on a base map, as well as together on a single aggregate risk map. 


1. If a standardized map is used for all hazards profiled, emergency managers can maximize the possibility that all the mapped hazards account for timeliness and that there are no errors made due to scale of size, and they can simplify the task of comparing or combining two or more risk maps.


2. Once hazard maps are generated, emergency managers may move on to creating risk statements. Risk statements, like risk maps, are most effective if data is collected using a standardized format of information retrieval and reporting. 


3. A standardized display format ensures that detailed information is both easily readable and understandable to those involved in future steps of the disaster management process. The contents of the risk statements should include (but are not limited to, and not necessarily in the order presented) (See Slide 8-13):


i. Name of the hazard. Many hazards have different names, so it is important that a risk statement clearly identify exactly what type of hazard is being profiled. For instance, “storms” could be interpreted as windstorms, snowstorms, hurricanes, torrential rainfall, or other hazards. Providing a descriptive hazard identifier minimizes confusion.

ii. General description of the hazard. The range of individuals involved in the exhaustive disaster management process probably will have many different levels of knowledge and understanding about the hazards to be analyzed. Additionally, many measurement and rating mechanisms for hazards have changed over time, and others may be extremely useful in determining the local context of a hazard.


iii. Frequency of occurrence of the hazard. This includes:


a) Historical incidences of the hazard. This could be displayed in a standardized format, either as a spreadsheet, chart, or list. If the hazard happens regularly, it may be indicated as such, with only major events listed. This is often true with floods and snowstorms, for example.


b) Predicted frequency of the hazard. Actual frequencies will be expanded upon in the risk analysis step detailed in Chapter 3.


iv. Magnitude and potential intensity of the hazard. Based upon the hazard maps, this measure may be a single figure or a range of possibilities. The magnitude and possible intensity will be important during risk analysis, as these figures help disaster managers to determine the possible consequences of each hazard and to determine what mitigation measures are appropriate.


v. Location(s) of the hazard. For most hazards, the basic hazard map will be both sufficient and highly informative during risk analysis. However, when there are individual areas or regions within the community or country that require special mention and, likewise, special consideration, this may be included as a separate comment or detail. This helps to ensure that those special areas are not overlooked in subsequent processes.

vi. Estimated spatial extent of impact of the hazard. This information is also likely to be found on hazard maps. However, there may be special additional comments or facts for some hazards that need to be included separately from the visual representation provided by the map.


vii. Duration of hazard event, emergency, or disaster. For hazards that have occurred frequently in the past, it will be possible to give an accurate estimation of the hazard’s duration, based on previous response efforts.  However, for disasters that rarely occur or have never occurred, such as a nuclear accident or a specific type of hazardous material spill, estimations are often provided, based upon the hazard description, community vulnerability, emergency response capability, and anticipated international response assistance.  This figure will generally be a rough estimate, measured in days rather than hours or minutes, but will be very useful in subsequent steps that analyze possible consequences.


viii. Seasonal pattern or other time-based patterns of the hazard. This is simply a description of the time of year that a hazard is most likely to appear, if such a pattern exists. Knowing seasonal patterns allows disaster managers to analyze interactions between hazards that could occur simultaneously.


ix. Speed of onset of the hazard event. The speed of onset of a hazard can help planners in the mitigation phase determine what actions are possible, impossible, and vital given the amount of pre-disaster time they are likely to have. The public education and communications systems that are planned will be drastically different for each action. Warning systems and evacuation plans must reflect the availability or lack of time within which action can be taken. If responders can be readied before the disaster, the speed of response will be increased significantly. For these reasons and many more, knowing the speed of onset of a hazard is vital in planning.


x. Availability of warnings for the hazard. This information is indirectly related to the speed of onset of a hazard, but is also independent in some ways. Each hazard is distinct and has certain characteristics that either do or do not lend themselves to prediction. Some hazards that have a fast onset, such as a volcanic eruption, can be predicted with some degree of confidence (though not always), while some hazards with slower onset times, such as biological terrorism, can not be predicted accurately at all. Yet other hazards provide no advance warning at all, such as a chemical accident.  Even if advance knowledge of a disaster is possible, the capabilities of the local warning system further determine the possibility of adequately informing the public about an impending disaster. Local warning systems are more than the physical alarms, sirens, or announcements; they are also the public’s ability to receive, understand, and act upon the warnings they receive. All factors must be considered when determining warning availability.


4. The risk statement may include both the available technology that could provide warnings of the hazards and the local system’s current status of warnings for each specific hazard.  Once the obtainable information listed above has been collected, it should be presented in a standardized, easy-to-read display format. 

Supplemental Considerations
N/a


Objective 8-3: Detail International Examples of Hazard Profiles

Requirements: 

Present discuss hazard profiles from three different countries and discuss their differences and similarities


Remarks (See Slide 8-14):

I. Slovenia


A. Slovenia is predominantly characterized as hilly or mountainous (69%).  Forty-three percent of the country suffers the effects of erosion, mainly as a consequence of ground structure, heavy rainfall, and significant temperature variation.  The primary consequence of erosion is sediment transport and water turbidity.  


B. The most notable elements in Slovenia’s hazard portfolio consist of earthquakes, floods, and landslides, though a sizeable risk is presented by hail, storms, sleet, frost, avalanche, and fire, among others.  In fact, while historically earthquakes have taken the greatest number of lives in Slovenia, avalanches are gaining notoriety having held the claim as the greatest killer in the past several decades (Adamič and Perko 1995).  


C. Technological hazards are widespread and growing in number, namely those resulting from urbanization, industrial processes, and the transportation of hazardous materials, and together pose great threat to the natural environment.  


D. Earthquake Risk in Slovenia


1. Slovenia lies on the Eurasian Plate within a fault zone characterized seismically as ‘active’, maintaining a ‘high’ rating for earthquake risk by FEMA (US State Department 2002).  The historical incidence of seismic events is extensive, including a particularly destructive temblor in March of the year 1511 when over 6000 people in and around the city of Idrija perished (NOAA 2002).  


2. The entire population is at risk from earthquakes, most notably the Gorenjska-Ljubljana and Dolenjska-Notransjska-Bela Krajina areas (including cities Idrija, the capitol Ljubljana, Krško, Tolmin, Ilirska Bistrica and Litija ) where over 650,000 people face the possibility of experiencing earthquakes of intensity VIII and IX (of a possible XII) on the Modified Mercalli Scale (Stability Pact 2001).   Throughout Slovenia, there are seventeen distinct seismic zones ranging from VI to IX, with fourteen falling in the VIII-IX range (Orožen Adamič 1984).  However, the greatest proportion of land area and the majority of people are within the one zone rated to be at risk of up to intensity VII events.
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               Fig. 1: Total Population Risk (Ademič and Perko 1995)

3. On average, Slovenia experiences ten tremors of weak to moderate intensity each year, causing very little damage in the majority of events.  The epicenter surface locations of these quakes tend to fall within the nation’s borders or within 1000 km of those boundaries.  Most earthquakes occur between five and ten kilometers below the earth’s surface, with a smaller group occurring less than five kilometers deep and a minority striking deeper than ten kilometers (Ribarič 1982)  


4. The most recent destructive earthquake occurred on April 12, 1998.  This event was remarkable in that although 3,000 structures located in the Soca Valley were damaged (700 of them seriously), there were no reported injuries or fatalities (US State Department 2002).  A chart showing several of the most devastating earthquakes experienced by Slovenia is displayed below.


 Date
Location
Richter Magnitude


 3/26/1511
Idrija-Cerkno

6.9


 8/8/1511
Čedad

5.7


 ?/?/1640
Brežice

4.9


 4/14/1895
Ljubljana

6.1


 5/6/1976
Friuli

6.5


 4/12/1998
Bovec

5.7


Fig. 2: The most notable earthquakes in Slovenia’s history, measuring at least IX on the Modified Mercalli Scale

E. Landslides in Slovenia

1. Landslides are common in Slovenia, with an average of 1400 occurring each year.  The leading factors contributing to this mass-movement hazard are the mountainous terrain, specific soil types, and heavy rainfall.   This hazard most commonly occurs during and the seasonal storms when flood severity is greatest and soil saturation is extreme.  In conjunction with torrential (flash flood) and riverbank erosion, landslides contribute to an average annual loss of 2.5 million cubic meters of soil.  


2. The most notable landslide in recent history is that which occurred at Log pod Mangartom.  The multiple-slide event occurred on the 15th and 17th of November in 2000.  These events were triggered by more than 2000mm of rain falling in the preceding two months.  On the night of the first slide over 140mm of rain was recorded (which is not necessarily uncommon for the time of year in that region).  Overall, more than one million cubic meters of debris, having traveled a distance of seven kilometers, was deposited in the upper Soca river valley. The consequences were major road blockages, severe damage to several houses and the death of seven residents, in addition to the burden of removing the debris.


3. Landslides are a hazard risk in approximately 7,000 square kilometers (34.5%) of the country, exhibited everywhere except the Primorska region and the Dolenjska Karst region (Stability Pact 2001).  Within this area, over 7000 points of landslide risk have been identified.  In the mountainous and hilly regions where human settlement lies predominantly in river valleys, vulnerability to landslides is greatest.  


F. Flood Risk in Slovenia


1. Slovenia’s great propensity for floods is caused by its high levels of precipitation, its geology, significant water drainage, and increasing development in flood-prone areas.  Spring snowmelts in the mountainous country exacerbate the problem.  Annual runoff is so consistently great that there are very small magnitude ratios attained when comparing five and hundred year flood levels; the most extreme examples are the Soca river (1.42), the Sava river (1.36) and the Drava river (1.4) (Brilly et al 1999).  


2. Currently, floods threaten more than 300,000 hectares of Slovenia (14.8% of the country’s land area, where 132,000 people face a normal level of risk from floods and 480,000 people face a high level of risk).  Although a small percentage of total land area, the mountainous topography creates conditions under which much of the population is forced to reside in valleys where floodplain surface runoff is magnified.  


3. Flood records in Slovenia date back to the to the twelfth century, with catastrophic events occurring without regular intervals.  The most devastating flood years were 1190, 1537, 1589, 1780, 1851, and increasing in intensity as present times approached (and settlements increased).  A good example of the destructive impact of these floods is the flooding of 1990.  This event transpired after unseasonably heavy rains persisted throughout the month of October, culminating in extraordinarily heavy precipitation during the last few days of the month.  The extreme ground saturation triggered over 1200 landslides, including one that blocked the Lucnica Valley and resulted in a backup of 730,000 cubic meters of water.  The debris dam failed 24 hours later, causing a massive flood wave that attained a peak discharge of 300 cubic meters per second.  This flood was particularly damaging because it affected many newly industrialized zones (Rajar and Zakrajsek, 1993).  Although patterns of extreme flooding do not exist throughout the at-risk locations identified, specific areas sustain flash flooding every 5 to 6 years (the Soca, Dravinja and Sora rivers are within this group).


4. Monitoring of rainfall began in the mid-eighteenth century, and has expanded to include over 290 rainfall stations operating non-stop throughout the year.  The long history of data collected has provided accurate short-term prediction mechanisms basing current rainfall to annual rainfall averages for individual regions.  These rainfall amounts range from 750mm/year (in the Prekmurje Plains region) to 3300mm/year (in the western Alps).  Floods are encountered throughout the year, with the highest incidence in the spring and fall seasons.  Areas facing the greatest risk are the Soca, Sava and Drava river basins, most notably the Soca river basin that sees an average of over 40 events per year.


II. Kazakhstan


A. Kazakhstan is located in Central Asia, northwest of China, and bordering the Caspian Sea to the west.  Kazakhstan has a total area of 2,717,300 square kilometers, 47,500 of which are covered by water.  


1. Kazakhstan shares a 1,533 km border with China (east), 1,051 km with Kyrgyzstan (south), 6,846 km with Russia (north and west), 379 km with Turkmenistan (south), and 2,203 km with Uzbekistan (South).  Although Kazakhstan is a landlocked country, it maintains 1,070 km on the Aral Sea and 1,894 km on the Caspian Sea.


2. There is considerable topographical variation within Kazakhstan.  The highest point in the country, Khan Tengri Mountain (on the Kyrgyz border in the Tian Shan range), reaches 6,995 meters; the lowest point, at Karagiye (in the Caspian Depression in the west), is 132 meters below sea level. Only 12.4 percent of Kazakhstan is mountainous, with most of the mountains located in the Altay and Tian Shan ranges of the east and northeast, although the Ural Mountains extend southward from Russia into the northern part of west-central Kazakhstan. Many of the peaks of the Altay and Tian Shan ranges are snow covered year-round, and their run-off is the source for most of Kazakhstan’s rivers and streams.


3. Except for the Tobol, Ishim, and Irtysh rivers, portions of which flow through Kazakhstan, all of Kazakhstan’s rivers and streams are part of landlocked systems. They either flow into isolated bodies of water such as the Caspian Sea or simply disappear into the steppes and deserts of central and southern Kazakhstan. Many rivers, streams, and lakes are seasonal, evaporating in summer. The three largest bodies of water are Lake Balkhash, a partially fresh, partially saline lake in the east, near Almaty, and the Caspian and Aral seas, both of which lie partially within Kazakhstan.


4. Some 9.4 percent of Kazakhstan’s land is mixed prairie and forest or treeless prairie, primarily in the north or in the basin of the Ural River in the west. More than three-quarters of the country, including the entire west and most of the south, is either semi desert (33.2 percent) or desert (44 percent). The terrain in these regions is bare, eroded, broken uplands, with sand dunes in the Qizilqum and Moyunqum deserts, which occupy south-central Kazakhstan. Most of the country lies at between 200 and 300 meters above sea level, but Kazakhstan’s Caspian shore includes some of the lowest elevations on Earth.


5. Because Kazakhstan is so far from the oceans, the climate is sharply continental and very dry. Precipitation in the mountains of the east averages as much as 600 millimeters per year, mostly in the form of snow, but most of the republic receives only 100 to 200 millimeters per year. Precipitation totals less than 100 millimeters in the south-central regions around Qyzylorda. With the lack of precipitation exhibited in Kazakhstan, clear, sunny days are the norm; the north averages 120 clear days a year, and the south averages 260. The lack of moderating bodies of water also means that temperatures can vary widely. Average winter temperatures are -3°C in the north and 18°C in the south; summer temperatures average 19°C in the north and 28°-30°C in the south. Within locations differences are extreme, and temperature can change very suddenly. The winter air temperature can fall to -50°C, and in summer the ground temperature can reach as high as 70°C.

B. Various environmental conditions in Kazakhstan determine its significant exposure to natural catastrophes such as earthquakes, mudflows, landslips and landslides, riverine floods, droughts, extreme temperatures, coastal flooding, forest and steppe fires, epidemics, and others.  

C. It is estimated that there are approximately 3 to 4 thousand hazardous events that occur each year, leading to 3-5 thousand injuries and dozens of fatalities.  Direct damages can exceed one million US dollars.  The greatest natural disaster risks in Kazakhstan result from earthquakes, floods and mudflows.  


D. Earthquakes  

1. Earthquake risk in Kazakhstan is severe.  While the entire country is at risk from earthquakes, more than 30% of the country’s territory (primarily in the southeast regions) is considered at risk from events of Modified Mercalli Intensity (MMI) VIII - IX, and possibly even as high as X (magnitude 7-8.5).  Approximately six million people live in this highest-risk area, and more than 40% of the nation’s industrial facilities are concentrated there.  Additionally, there are more than 400 cities and other large settlements located in this active zone.  During the last century there have been ten destructive earthquakes, two of which (Chiliksk, 1889 and Keminsk, 1911) displayed Richter magnitudes exceeding 8.0.  

2. Scientific research has shown that there appears to be a gradual increase in the number and magnitude of events over the last decade.  Additionally, the incidence of man-made earthquakes, associated with mining practices in the country’s western regions, has been identified as a problem.

3. According to international expert assessment, if there was to be an intensity IX earthquake in Alma-aty (1.3 million inhabitants), where the 25 - 65% of the building stock is thought to be below readiness standards, the resulting casualties could include 75,000 killed and 300,000 injured.

E. Floods

1. Although the climate is predominantly dry throughout Kazakhstan, floods are an important component of the country’s risk profile.  

2. There are about 800 rivers over 50 km in length throughout the republic, upon which floods can occur under certain conditions. The areas of the country where flood hazard risk is greatest are in the northwest, north, east, southeast and central regions.  

3. The primary causes of floods in Kazakhstan are spring snowmelts, heavy rains, surges on large water reservoirs, and riverine ice jams.  The rivers where incurred flood damage is the greatest  are the Ural, Tobol, Ishim, Nura, Emba, Turgay, Sarysu, and Buhtarma Rivers, as well as their numerous tributaries. Floods can also be caused by emergency overflow water from reservoirs, breaks at water retention ponds, among others. 

4. During the past ten years there have been more than 300 floods of various causes in Kazakhstan, of which 60% have been attributed to spring floods, 30% caused by rainfalls, and 10% for other reasons.


5. Floods in Kazakhstan occur annually, but their distribution and scale vary by year.  On average, there are catastrophic floods once per 50-100 years on the rivers of Kazakhstan.  This was the case, for example, in the spring of 1993 when floods resulted from the combined causes of excess snow cover, a sharp and significant rise in temperature, and a simultaneous heavy rainfall.  Catastrophic snowmelt and rainfall floods occurred on practically all flat rivers of republic in its 16 regions.  According to official data, 669 settlements suffered because of the floods, 6 people were killed, and 12,700 people were evacuated.  Seven thousand houses, totaling in area 635,000м2, were inundated and destroyed.  Fifty  thousand hectares of agricultural land, 2,300 buildings, 66,000 head of horned cattle were lost, and 875 km of roads, 718 km of transmission lines, 275 km of communication lines, and 513 hydraulic engineering structures were damaged or destroyed.  Direct damages totaled US$500-600 million.  In other years, the direct damage from floods in the republic caused from several hundred thousand to several tens of millions of US dollars (for the period since 1995, the total damage from floods in the republic has not exceeded US$100 million.)


6. One particular flood-related risk results from the existence of wastewater storage ponds, most notably in the cities of Alma-Aty, Aktyubinsk, and Taraz (though not limited to these cities).  Because of a lack of appropriated funding for mitigation, there exists a substantial risk of these ponds being breached during catastrophic floods, and subsequently causing great secondary risk to large populations.  This scenario is actually occurred during the mudflow of January 28/29, 1988, where a sewage pond break occurred during a flood in Alma-Aty city.  In this event, where maximum flood discharges registered from 2,000 to 4,000 m3/s with a total volume of 70,000,000 m3, the consequences were the destruction of several buildings and other structures, damage to road and railway bridges (with many destroyed), and 19 fatalities.  Had the district been more populated, it is certain these tolls would have been much higher.  

F. Mudflows

1. In Kazakhstan, the greatest incidence of mudflow risk exists in the mountainous areas of the country’s southeast.  This area includes about 360 thousand км2, or a little more than 13% of the country’s total territory.  The main initiating causes of mudflows in Kazakhstan are storm-related rainfalls, breaches in glacial lakes, and an active seismology.  There are more than 300 known mudflow centers in the republic, where for last century and a half about 800 mudflows are known to have occurred.  The most common cause of mudflows in the republic is storm-related rainfall (80%). Up to 15% of the events are glacial in origin, with all others making up the remaining 5%.


2. In the territory of Kazakhstan the most powerful mudflows are seismogenic in origin.  Following the Vernen earthquake (09.06.1897), which struck with an intensity between IX and X, landslides and mudflows in the basins of the Zailyisk Alatau Range (close to Alma-Aty) resulted in a total till volume of 10-30 million m3.  The largest recorded storm rainfall-related mudflow occurred on the small Almaatinka River on July 8-9, 1921. Within 5 hours of onset, Vernyi city (modern-Alma-Aty) was almost completely destroyed, and more than 500 people were killed.  Mudflow volume in that case was 7-10 million m3, and mudflow discharge rates approached 1000 m3/s.  The largest glacial mudflow, comparable in capacity with the mudflow of 1921, struck on the Issyk River in 1963, on the Small Alma/atinka River in 1973, and on Almaatinka River in 1977.

III. United Arab Emirates

A. The United Arab Emirates lies on southeastern corner of the Arabian Peninsula, between Qatar, Saudi Arabia, and Oman.  The country is primarily marked by desert landscape (4/5ths of total area) containing vast sand dunes, oases, and wadis (dry river beds).  There are about 200 offshore islands all along the Persian Gulf Coast, in addition to coral reefs and extensive salt marshes (flats).  


B. The largest oases in the UAE are in Al Ain, 160km east of Abu Dhabi, and Liwa in the southwest. In the northern part of the country, sand dunes yield to gravel plains formed by the 200 million-year old Hajar Mountain range (with an elevation extreme of 1,527 meters).  The east coast contains fertile plains where rainfall and subterranean water resources have allowed agriculture.  Along the coast, mangrove trees are common.  


C. The UAE has an arid subtropical climate with year-round sunny days, and infrequent and low rainfall. The climate is hot and humid along the coast, and hot and dry in the interiors. Summers (June to September) are hot and humid, with temperatures reaching 48°C (118°F) and humidity soaring to 80-90%.  Winter months (November to April) are mild and pleasant, with temperatures averaging at 25°C (77°F), and lower humidity.  Rainfall is infrequent during most of the year, though precipitation can be heavy at times during the months of January to April.


D. Historically, the UAE has experienced a very low risk from natural hazards with regards to human and financial consequences.  The primary technological hazards affecting the country are transportation and industrial accidents.


E. Seismic Hazards


1. Historically, the UAE has experienced fewer than one major seismic event per year. Seismic risk includes the sub-hazards of earthquakes, tsunamis, and liquifaction.  Seismicity, however, presents significant potential for causing mass casualties and economic effects among natural hazard risks in the UAE.  


2. Due to its proximity to major seismic faults, the potential for a major seismic event exists.  Seismic risk is not equal across all of the UAE.  Risk is a factor of distance from known faults, soil makeup, proximity to the coast, and land use.  While nearly all of the UAE faces some seismic risk, the greatest potential for a significant event exists in the regions near the Oman Mountains. 


3. Tectonically, UAE is situated in the southeastern part of the Arabian plate.  The separation and splitting of the Arabian Plate from the African Plate along the Red Sea and the Gulf of Aden axes followed by the drift of the Arabian Plate to the north and northeast, lead ultimately to a collision with the Eurasian plate that resulted in the formation of the Zagros fold-belt and thrust-belt. 


4. The Zagros fold belt is the major source of earthquakes in the eastern border of the Arabian plate.  There are several major fault systems that surround the Arabian Plate. The northwest boundary of the Arabian Plate is the left-lateral Dead Sea Fault one. The southeast boundary of the Arabian Plate is the Owen Fracture Zone (OFZ) in the northwestern Indian Ocean. The western boundary of the Arabian Plate is the Red Sea Rift and Sheba Ridge systems.  The Zagros Fold and Thrust Belt and Makran Subduction Zone are the only two fault systems that have direct effect on the seismicity of UAE. 

5. Although seismic hazard assessments indicate that UAE has moderate to low seismic hazard levels, high seismic activities in the north part of UAE warrant attention. The Northern Emirates is the most seismically active part of UAE. 

6. Liquifaction is only a problem in areas where buildings have been constructed on weakly consolidated materials.  These materials would be likely to amplify ground-motions in a seismic event, increasing the likelihood of damage to overlying buildings. 


F. Sandstorms 

1. The UAE experiences frequent sand storms.  Sandstorms occur in the UAE when strong and persistent winds blow over loose soil and sand, picking up significant amounts of material in the process. Sandstorms affect all parts of the country whenever intense heating of the air over the desert surface results in lower atmosphere instability. This instability produces higher winds in the middle troposphere, which are drawn downward and produce much stronger winds at the surface.  


2. Areas where the ground is extremely dry and has very little vegetation are most susceptible to sandstorms. Once particles become airborne, they can reduce visibility to a few feet, cause respiratory problems, and have a damaging, abrasive effect on machinery and structures. Sandstorms can reduce visibility to less than a quarter mile, posing a hazard to transportation networks and affecting commerce.  Primary affects of sandstorms in UAE include:


i. Impaired visibility and breathing difficulties


ii. Crop damage


iii. Destruction to buildings, vehicles, and machinery


iv. Power outages and other infrastructure damage


v. Broken trees


vi. Scouring damage to buildings and automobiles


vii. Damage to electronics, computers, and communications equipment from accumulated dust


viii. Economic effects as commerce halts during storms


G. Drought


1. The UAE faces regular periods of drought. Drought in the UAE can affect all regions.  However, water desalinization processes and vast irrigation systems have mitigated the effects of drought cycles.  


2. One potential but serious sub-hazard of drought is soil salinization, the result of excess water drawn from high salinity wells to irrigate crops.


H. Typhoons

1. Typhoons that strike coastal areas with high winds and heavy rains are an infrequent but severe risk in the UAE.  Secondary storm surges have the potential to flood low-lying coastal zones, and flash flooding can occur in any area in the path of the storm.  It is feared that climate change, notably in regards to changes in ocean and atmospheric temperatures, will result in higher numbers and severity of cyclonic storms in the Middle East.


I. Flash Floods


1. Rainfall in the UAE is characterized as sparse and intermittent. Rain is heaviest during the winter months, especially in February and March but occasionally in January and April as well.  Winter rains tend to fall in short bursts, which can shed quickly onto the plains. Localized thunderstorms can and do occasionally occur during the summer months. 


2. Due to the dry sand and soil conditions in the UAE, thunderstorms can cause flash flooding in low lying areas.  Flash floods can even occur miles from where the rain fell, providing little or no warning for those affected.  Roadways are often affected by floods, causing major transportation delays and commercial disruptions.


J. Extreme Temperatures


1. Extremely high temperatures are experienced throughout the UAE.  In periods of extended heat, where temperatures can reach or top 45 degrees Celsius (113 Fahrenheit), commerce can come to a standstill.  


2. Climate change has been blamed on rising average temperatures, and more severe and persistent heat waves.  It is expected that extreme temperature is likely to grow in significance.  Extremely hot weather is also a precursor to sandstorms, which will grow in number as temperatures continue to rise with the changing climate.


K. Technological Hazards


1. Historically, transportation accidents, namely commercial airplane crashes, have been the most deadly and costly disaster events in the UAE.  


2. Large-scale fires have also occurred within the country’s urban centers and on oil and other production sites.  


IV. The instructor can discuss with students the differences between the profiles of these three countries, including:


A. Differences in geography and climate that may influence hazards


B. Difference in the types of hazards that occur, and the drivers behind those differences


C. Differences in the frequency and consequences of hazards, and why those differences exist


V. The instructor can also discuss with students where information like that found in these profiled might be found.  


VI. Finally, the instructor can discuss with students the value of this information to an emergency manager, with regards to hazard mitigation and the development of emergency management and response capabilities.


Supplemental Considerations
N/a
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