Module IV:
Risk to Human Settlement (river corridors as hazards)

Developer:


Larry A. Larson (larry@floods.org)

General Requirements:

1. This module will consist of 6 lessons

2. These lessons will include discussions of hazards and risk, and how human development impacts such hazards and risk, now and in the future

3. Students will learn about general techniques for mitigating flood losses, followed with information on mitigation programs used in this nation. 

4. The exercise may build off related exercises earlier in the course (such as developing a hydrograph) for a river system.

5. The course will have a default river system for the exercise; however the instructor is encouraged to replace the default with a local example.

6. Students are encouraged to work in groups, and share findings

I. Lesson One:
What is a hazard? 

Objective:  Acquire appreciation for the hazards posed when human settlement encroaches into the flood hazard area of natural river systems.

Scope:  This session will teach students to identify hazards, map the hazard and differentiate between hazards to the natural system and those presenting a hazard to human development.  The concept of hazard probability will be discussed, and related to the natural system impacts, both positive and negative.  The student should acquire the knowledge to be able to prepare a general hazard assessment, assess the vulnerability to floods and correctly use hazard terminology.  

	To do
	To know
	Visuals/Handouts
	Reading list

	Prepare a general hazards assessment; assess general vulnerability to floods;                    relate hazard risk to probability;                 correctly use hazards terminology
	Identify, map and collect data on natural and human flood hazards;    distinguish between primary and secondary flood hazards          
	To be developed
	To be developed
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II. Lesson Two:
What is risk?

Objective:  Assess the risk present in a river system where human development is subject to hazards.  Introduce how “floodplain” is used in a legal construct.  Introduce how the basic approach differentiates between floodway and flood fringe

Scope:  This session will explain how risk relates to hazard.  The concept that the hazard may exist, but risk is not present until something that could be impacted by the hazard is at risk will be discussed.  The various ways humans are at risk will be explored with the students, including risk presented by temporary exposure, such as driving through flood water, and continuing risk, by developing and living in hazard areas.  Risk categories, such as risk to human life, vs. risk to property or infrastructure.  Factors which contribute to the various categories of risk will be presented and discussed.  In one class the instructor will present information so students can identify natural resource and human elements at risk.  Homework can include asking the students to apply risk assessment to the watershed they live in, with class discussion of the various findings.

The floodplain will now be explained in its legal construct, how it is used in development and planning and mitigation decisions.  The floodway will be defined, as well as the flood fringe.  How risk varies in these portions of the floodplain will be covered in depth.

	To do
	To know
	Visuals/handouts
	Readings

	Prepare a basic flood risk assessment;      explain risk in non-technical terms to decision makers;  apply risk assessments to flooding problems in their watershed
	Identify natural resources and human elements at risk;                 collect data from reliable sources
	To be developed
	To be developed
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III. Lesson Three:

Floodplain Management?

Objective:  Acquire knowledge of the historical approaches the United States has used to reduce flood losses, and the pros and cons of those approaches

Scope:  The first session should explain the concept of managing floodplains, and trace the evolution of floodplain management.  The significance of various floodplain management approaches in a social context will be discussed.  The major social impacts of managing floods on the Mississippi by the United States as documented in John Barry’s book “Rising Tide”, can be presented as an example, and for assigned reading.  Similar examples in Europe will be explored.  The history of managing flood losses in the U.S. will be presented.  This history must link the evolution of disaster relief as one of the key elements in the nation’s flood management scheme.

Floodplain Management in relation to activities throughout the watershed are important factors to be learned.  How many approaches deal only with the floodplain and not the entire watershed will be presented, as well as the future implications of those missed linkages.  

	To do 
	To know
	Visuals/handouts
	Readings

	Trace the evolution of floodplain management;       discuss the basic philosophy of floodplain management and how it relates to disaster relief; relate the social impacts of efforts to reduce flood losses in the U.S.
	What is a natural floodplain;               the affects of human activities on changing the spatial and temporal  distribution of floodplains;         how to read a FIRM;  common terms used on a FIRM
	To be developed
	To be developed
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IV. Lesson Four:

Mitigating flood losses.

Objective:  Acquire knowledge of mitigation approaches for reducing flood risk to existing and future development within the context of the dynamics of natural river systems

Scope:  The first session will relate that floodplain management is the basic form of flood mitigation.  The importance of understanding how most of what we do as floodplain management does not prevent the increase of flood damages will be discussed.  One session will explain the various mitigation approaches---and how they are mostly viewed as non-structural or structural.  Information on the various approaches and the adverse and beneficial impacts of each approach will be covered.  Mitigation applications are generally delivered to existing development, and some may apply to future development.  These sessions will impart the knowledge to differentiate the effectiveness of various mitigation approaches to existing and future development.  The effectiveness of various mitigation approaches can be impacted by natural systems (erosion, subsidence, stream movement, etc), and these impacts will be discussed.  The social, economic and environmental impacts will be explained and discussed.

	To do
	To know
	Visuals/handouts
	Readings

	Explain how communities and individuals can mitigate flood damage; understand the various mitigation options; explain the difference between non-structural and structural mitigation measures and the adverse and beneficial impacts of each mitigation option on social, economic and environmental issues; apply mitigation measures to flood damaged properties
economic costs associated


with each option;

Include subdivision regulations as technique
	Knowledge from previous sessions
the general, social, and 


economic costs associated


with each option;
	To be developed
	To be developed
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V. Lesson Five:

Mitigation programs.

Objective:  Acquire knowledge of major mitigation programs that apply approaches introduced in lessons 17 and 18

Scope:  Now that students know the various techniques that can be used to mitigate flood losses and protect natural systems, they will be exposed to the variety of programs that have been used in the nation to apply those techniques.  The transition from structural to non-structural becomes evident when learning of the various approaches.  The NFIP, as the first major national program impacts 20,000 flood prone communities, and uses the federal/state/local unified approach to achieve loss reduction.  This land use approach is a quid pro quo, since the federal government does not have land use control.  It offers incentives to locals in return for land use management to reduce losses.  Structural approaches such as Corps of Engineers projects, or USDA dam construction under PL-566 are top down federal programs.  Many FEMA and Corps and USDA technical assistance programs rely on bottom up efforts, and provide technical or financial assistance to implement appropriate mitigation approaches.

	To do
	To know
	Visuals/handouts
	Readings

	Explain major mitigation programs: 

A. FEMA

1. NFIP

2. CRS (incentive)

3. HMGP, FMA, PDM

These programs are delivered differently, some as quid pro quo, some as grant cost sharing programs

State and federal Executive Orders
	Information on general mitigation techniques from lesson 17&18    
	To be developed
	To be developed

	Corps of Engineers and USDA-NRCS, National Park Service-RTCA mitigation programs---some of these are technical assistance, some as water resource cost sharing projects, many watershed easements
	Same as above
	
	

	EPA—many related programs including non-point pollution watershed programs for planning and implementation. Many state level programs provide financial assistance
	Same as above
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VI. Lesson Six:

The many faces of floods (exercise/discussion/evaluation) 

Objective:  Apply the above knowledge in an exercise in an example river system with human development dimensions to predict current and future risk

Scope:  This session will start with information on the many forms of flooding, from ice jams to alluvial fans, closed lake basins, debris flows, etc.  A session will focus on applying the previous lessons to identity the hazards and associated risks in various types of watersheds.  This could involve individual or group assignments to cover as many as possible.  The effectiveness of various mitigation approaches will be a part of what students should cover.  Class discussion on these various elements will position the students for the final class project, where they will apply the general approaches, knowing the various applications and limitations to the specific system plan they will develop.

	To do
	To know
	Visuals/handouts
	Readings

	Explain flood characteristics to planners and decisions makers, and how flood impacts can be mitigated to both reduce flood risk and preserve natural stream systems;                     analyze various stream systems for hazard and risk, while listing potential mitigation options
	Analyze and interpret many types of floods in various stream systems, e.g. alluvial fans, steep steams, aged streams and closed lakes;  know a variety of mitigation measures and their applicability;          how to work with other students
	To be developed
	To be developed
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