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Fall 2018: Natural Hazards and Disasters

Course Home

Natural Hazards and Disasters
Legal and formal

issues Courses: OEAS 250N (CRN 17463); class 3 credits; and OEAS 250N (CRN 17470), lab 1 Credit
Syllabus (pdf) Course title: Natural Hazards and Disasters

Class Schedule Instructor: Dr. Hans-Peter Plag

All Classes Term: Fall 2018, August 28 - December 12, 2018

Get Woke - Stay Time: Tuesdays, 4:20 PM - 7:00 PM (class)

Woke Tuesdays, 7:10 PM - 8:00 PM (lab)

References Location: SRC 1000

User Menu Office Hours: On request.

Course description

The course and the lab introduce some of Earth's natural phenomena that
can, and often do, result in major loss of life or catastrophic damage to
property. These phenomena are considered in their relevance to major
national and international efforts to manage and reduce disaster risk and
increase societal sustainability. Students in the course and lab develop
and enhance their research, analysis, critical thinking, and writing skills.
The course and lab are suitable for first and second year undergraduate
students considering a career in science, teaching, and governance, or
who are just interested to know more about the planet on which they live.

Work Skills and Collaboration

You must be able to access Blackboard and the class web page at
http/www.mari-odu.org/academics/2018f disasters on a daily basis.
Assignment details, course materials, schedule changes, and other
important information will be posted at the class web page regularly.
Please visit the course website for detailed weekly course information.

Exam schedules and points received for assignments and exams will be
available on the class page on Blackboard.
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Course Home

Legal and formal Natural Hazards and Disasters

issues Courses: OEAS 250N (CRN 17463); class 3 credits; and OEAS 250N (CRN 17470), lab 1 Credit
Course title: Natural Hazards and Disasters
Syllabus (pdf) Instructor: Dr. Hans-Peter Plag
Term: Fall 2018, August 28 - December 12, 2018
C|888 Schedule Time: Tuesdays, 4:20 PM - 7:00 PM (class)
All Classes Tuesdays, 7:10 PM - 8:00 PM (lab)
Location: SRC 1000
Get Woke - Stay Office Hours: On request.
Woke ‘
References Course description Work Skills and Collaboration
User Menu

The course and the lab introduce some of Earth's natural phenomena that
can, and often do, result in major loss of life or catastrophic damage to
property. These phenomena are considered in their relevance to major
national and international efforts to manage and reduce disaster risk and
increase societal sustainability. Students in the course and lab develop
and enhance their research, analysis, critical thinking, and writing skills.
The course and lab are suitable for first and second year undergraduate
students considering a career in science, teaching, and governance, or
who are just interested to know more about the planet on which they live.

You must be able to access Blackboard and the class web page at
http/www.mari-odu.org/academics/2018f disasters on a daily basis.
Assignment details, course materials, schedule changes, and other
important information will be posted at the class web page regularly.
Please visit the course website for detailed weekly course information.

Exam schedules and points received for assignments and exams will be
available on the class page on Blackboard.
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OEAS 250N (CRN 17463); class 3 credits; and OEAS 250N (CRN 17470), lab 1 Credit
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Course Home

Legal and formal
iIssues

Natural Hazar2:

Course title:

) Natural Hazards and Disasters
Syllabus (pdf) Instructor: Dr. Hans-Peter Plag
Term: Fall 2018, August 28 - December 12, 2018
C|888 Schedule Time: Tuesdays, 4:20 PM - 7:00 PM (class)
All Classes Tuesdays, 7:10 PM - 8:00 PM (lab)
Location: SRC 1000
Get Woke - Stay Office Hours: On request.
Woke ‘
References Course description Work Skills and Collaboration
User Menu

The course and the lab introduce some of Earth's natural phenomena that
can, and often do, result in major loss of life or catastrophic damage to
property. These phenomena are considered in their relevance to major
national and international efforts to manage and reduce disaster risk and
increase societal sustainability. Students in the course and lab develop
and enhance their research, analysis, critical thinking, and writing skills.
The course and lab are suitable for first and second year undergraduate
students considering a career in science, teaching, and governance, or
who are just interested to know more about the planet on which they live.

You must be able to access Blackboard and the class web page at
http/www.mari-odu.org/academics/2018f disasters on a daily basis.
Assignment details, course materials, schedule changes, and other
important information will be posted at the class web page regularly.
Please visit the course website for detailed weekly course information.

Exam schedules and points received for assignments and exams will be
available on the class page on Blackboard.
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Class Schedule

Course Home

Legal and formal
issues

Natural Hazar2: iIsasters

OEAS 250N (CRN 174/} —°
. and Disasters

: ses:
Course title:

s, and OEAS 250N (CRN 17470), lab 1

- Very important, main information source

Syllabus (pdf) Instricis,: Dr. Hans-Peter Plag

g — Term: Fall 2018, August 28 - December 12, 2018
Class Schedule Time: Tuesdays, 4:20 PM - 7:00 PM (class)
All Classes Tuesdays, 7:10 PM - 8:00 PM (lab)

Location: SRC 1000

Get Woke - Stay Office Hours: On request.
Woke ‘
References Course description Work Skills and Collaboration
User Menu

The course and the lab introduce some of Earth's natural phenomena that
can, and often do, result in major loss of life or catastrophic damage to
property. These phenomena are considered in their relevance to major
national and international efforts to manage and reduce disaster risk and
increase societal sustainability. Students in the course and lab develop
and enhance their research, analysis, critical thinking, and writing skills.
The course and lab are suitable for first and second year undergraduate
students considering a career in science, teaching, and governance, or
who are just interested to know more about the planet on which they live.

You must be able to access Blackboard and the class web page at
http/www.mari-odu.org/academics/2018f disasters on a daily basis.
Assignment details, course materials, schedule changes, and other
important information will be posted at the class web page regularly.
Please visit the course website for detailed weekly course information.

Exam schedules and points received for assignments and exams will be
available on the class page on Blackboard.
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Fall 2018: Natural Hazards a»< oisasters A 7

| — / Class Schedule
Course Home -

_ - Very important, main information source
Legal and formal Natural Hazar-Z Isasters /
issues - OEAS 250N (CRN 174/} —°

S, and OEAS 250N (CRM ™

) Course title: and Disasters o
Syllabus (pdf) Instriizts.. Dr. Hans-Peter Plag g All class and lab descriptions on one page
Term: Fall 2018, August 28 - Decemhar 42 =7~ "~

Class Schedule

Time: T T - 7:00 PM (class)
All Classes Tuesdays, 7:10 PM - 8:00 PM (lab)
Location: SRC 1000
Get Woke - Stay Office Hours: On request.
Woke '
References Course description Work Skills and Collaboration
User Menu

The course and the lab introduce some of Earth's natural phenomena that You must be able to access Blackboard and the class web page at
can, and often do, result in major loss of life or catastrophic damage to httpJ//www.mari-odu.org/academics/2018f disasters on a daily basis.
property. These phenomena are considered in their relevance to major Assignment details, course materials, schedule changes, and other
national and international efforts to manage and reduce disaster risk and important information will be posted at the class web page regularly.

increase societal sustainability. Students in the course and lab develop Please visit the course website for detailed weekly course information.
and enhance their research, analysis, critical thinking, and writing skills.

The course and lab are suitable for first and second year undergraduate Exam schedules and points received for assignments and exams will be
students considering a career in science, teaching, and governance, or available on the class page on Blackboard.
who are just interested to know more about the planet on which they live.
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| / Class Schedule
Course Home .

, - Very important, main information source /
Legal and formal Natural Hazar<z isasters /
iIssues Suurses: OEAS 250N (CRN 174R?): -* s: and OEAS 250N (CRM “~°
Course title: Nati==" " and Disasters

Syllabus (pdf) Instrisic,. Dr. Hans-Peter Plag 9 All class and lalb descriptions on one page |
Jpr— Term: Fall 2018, August 28 - Decemhar 42 =7~ /
Class SChGUUle Time: W C
All Classes Tuesdays, 7:10 PM - 8:00 PM (lab) 4+4 Forms plus other activities
Location: SRC 1000 Will be used in every class/lab
Get Woke - Stay “Office Hours: On request. 4
Woke '
References Course description Work Skills and Collaboration
User Menu

The course and the lab introduce some of Earth's natural phenomena that You must be able to access Blackboard and the class web page at
can, and often do, result in major loss of life or catastrophic damage to httpJ//www.mari-odu.org/academics/2018f disasters on a daily basis.
property. These phenomena are considered in their relevance to major Assignment details, course materials, schedule changes, and other
national and international efforts to manage and reduce disaster risk and important information will be posted at the class web page regularly.
increase societal sustainability. Students in the course and lab develop Please visit the course website for detailed weekly course information.

and enhance their research, analysis, critical thinking, and writing skills.

The course and lab are suitable for first and second year undergraduate Exam schedules and points received for assignments and exams will be
students considering a career in science, teaching, and governance, or available on the class page on Blackboard.

who are just interested to know more about the planet on which they live.
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ourse nome ‘ | Very important, main information source
Legal and formal N&tUI’&W ~ P /

issues Cuurses: OEAS 250N (CRN 174R2: - s; and OEAS 250N (CRM *~°

) Course title: Nati=* * 0 and Disasters o
Syllabus (pdf) Instriimts,. Dr. Hans-Peter Plag . All class and lalb descriptions on one page ,

I — Term: Fall 2018, August 28 - Decembhar 12 ==~ /
Class Schedule Time: W o
All Classes Tuesdays, 7:10 PM - 8:00 PM (lab) 4+4 Forms plus other activities

SOGR a0l Will be used in everv class/lab

Get Woke - Sta‘y’ “Office Hours: On request. \ /
Woke ‘

All (plus other) literature

References ~-Cuurse uescripuon W
User Menu The course and the lab introduce some of Earth's natural phenomena that You must be able to access BIlac e class web page at

can, and often do, result in major loss of life or catastrophic damage to httpJ//www.mari-odu.org/academics/2018f disasters on a daily basis.
property. These phenomena are considered in their relevance to major Assignment details, course materials, schedule changes, and other
national and international efforts to manage and reduce disaster risk and important information will be posted at the class web page regularly.

increase societal sustainability. Students in the course and lab develop Please visit the course website for detailed weekly course information.
and enhance their research, analysis, critical thinking, and writing skills.

The course and lab are suitable for first and second year undergraduate Exam schedules and points received for assignments and exams will be
students considering a career in science, teaching, and governance, or available on the class page on Blackboard.
who are just interested to know more about the planet on which they live.
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issues Zourses: OEAS 250N (CRN 174R2): -* s: and OEAS 250N (CRM “~°
‘ Course title: Nati-="' " and Disasters o
Syllabus (pdf) Ingtriists Dr. Hans-Peter Plag . All class and lab descriptions on one page
_ Term: Fall 2018, August 28 - Decemhar 47 7"~ -
C'ass SC EUUIe Time: i .00 PM (class) o
All Classes Tuesdays, 7:10 PM - 8:00 PM (lab) 4+4 Forms plus other activities
Location: SRC 1000 Will be used in everv class/lab :
Get Woke - Sta‘y’ Office Hours: On request. /

Woke |
All (plus other) literature

References CUUrse uescripuon “\ /

Aanii _
User Menu —aha anureca and tha lah introduce some of Earth's natural phenomena that You M~
can, and often do, result'in

property. These phenomena are considered in their relevance to major | Curl’enﬂy On|y for me ...

national and international efforts to manage and reduce disaster risk and |
increase societal sustainability. Students in the course and lab develop Please
and enhance their research, analysis, critical thinking, and writing skills.

The course and lab are suitable for first and second year undergraduate Exam schedules and points received for assignments and exams will be
students considering a career in science, teaching, and governance, or available on the class page on Blackboard.
who are just interested to know more about the planet on which they live.
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Work Skills and Collaboration

You must be able to access Blackboard and the class web page at
http/www.mari-odu.org/academics/2018f_disasters on a daily basis.
Assignment details, course materials, schedule changes, and other
important information will be posted at the class web page regularly.
Please visit the course website for detailed weekly course information.

Exam schedules and points received for assignments and exams will be
available on the class page on Blackboard.

For some of the lab exercises, basic knowledge of Excel or a similar
software will be necessary. If you have no such knowledge, you will still be
able to carry out the exercises if you collaborate with a student who has
the knowledge. For some exercises, it will be easier to use a tool like
powerpoint or a graphical software. For the study case papers, you will
need to use a text processing software such as Word or a similar program.

From time to time you will be asked to research and bring specific content
(e.g., published facts, evidence, sources) to the class or lab. Do not
assume that this content will be provided to you if you fail to complete the
assignment.

Collaboration is expressly permitted, encouraged, and may even be
required for team projects, but must follow these quidelines:

e You must actively participate in the collaborative project;
e You must write your own individual report on any team project work;

e All team members’ names must be included in any written project
work;

e You must understand the material and be able to answer questions
on it.
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Reading Material

Access to digital text and reading lists will be supplied to students at no
cost. All necessary information for the course, including the reading list and
assignments are posted at http:// www.mari-
odu.org/academics/2018f disasters. Students must bring a laptop,
mobile phone, tablet, or other device for internet access to every class.

You are responsible for reading and complying with all information posted.
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Grading

The course combines lectures with lab exercises and project work. There
are weekly reading assignments, which correspond to the class contents
and the lab exercises. In the lab, 10 sets of questions will be discussed
and written answers to the questions are due after the lab. Three case
study papers will be required and there will be a midterm and final exam.

The class and lab will be graded with one grade for CNR 17463. The
course will be graded on an A to F scale. You will be graded on a standard
scale:

100.0-93.0% = A, 92.9-90.0% = A-

89.9-87.0% = B+, 86.9-83.0% = B, 82.9-80.0% = B-

79.9-77.0% = C+,; 76.9-73.0% = C; 72.9-70.0% = C-

69.9-67.0% = D+, 66.9-63.0% = D; 62.9-60.0% = D-

0-59.9% = F.

The overall grad for the class and lab will be composed of individual
grades using:

Class and lab participation 5%

Written Case Study reports (3 of them) 45%

Question sets (10 of them) 25%

Mid term exam 10%

Final exam 15%.

University regulations prohibit communicating test results via email
or by phone. If you wish to talk about your grade, please make an
appointment. All scores will be placed on BlackBoard as soon as
possible after they are graded.
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Fall 2018: Natural Hazards and Disasters

Course Home

Natural Hazards and Disasters
Legal and formal

issues Courses: OEAS 250N (CRN 17463); class 3 credits; and OEAS 250N (CRN 17470), lab 1 Credit
Syllabus (pdf) Course title: Natural Hazards and Disasters

Class Schedule Instructor: Dr. Hans-Peter Plag

All Classes Term: Fall 2018, August 28 - December 12, 2018

Get Woke - Stay Time: Tuesdays, 4:20 PM - 7:00 PM (class)

Woke Tuesdays, 7:10 PM - 8:00 PM (lab)

References Location: SRC 1000

User Menu Office Hours: On request.

Course description

The course and the lab introduce some of Earth's natural phenomena that
can, and often do, result in major loss of life or catastrophic damage to
property. These phenomena are considered in their relevance to major
national and international efforts to manage and reduce disaster risk and
increase societal sustainability. Students in the course and lab develop
and enhance their research, analysis, critical thinking, and writing skills.
The course and lab are suitable for first and second year undergraduate
students considering a career in science, teaching, and governance, or
who are just interested to know more about the planet on which they live.

Work Skills and Collaboration

You must be able to access Blackboard and the class web page at
http/www.mari-odu.org/academics/2018f disasters on a daily basis.
Assignment details, course materials, schedule changes, and other
important information will be posted at the class web page regularly.
Please visit the course website for detailed weekly course information.

Exam schedules and points received for assignments and exams will be
available on the class page on Blackboard.
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Fall 2018: Natural Hazards and Disasters Class Schedule

- Very important, main information source

Course Home

Natural Hazards and Disasters
Legal and formal

issues Courses: (CRN 17463); class 3 credits; and OEAS 250N (CRN 17470), lab 1 Credit
Syllabus (pdf) Cour : Natural Hazards and Disasters
Instructor: Dr. Hans-Peter Plag
All Classes Term: Fall 2018, August 28 - December 12, 2018
Get Woke - Stay Time: Tuesdays, 4:20 PM - 7:00 PM (class)
Woke Tuesdays, 7:10 PM - 8:00 PM (lab)
References Location: SRC 1000
User Menu Office Hours: On request.
Course description Work Skills and Collaboration

The course and the lab introduce some of Earth's natural phenomena that You must be able to access Blackboard and the class web page at
can, and often do, result in major loss of life or catastrophic damage to httpJ//www.mari-odu.org/academics/2018f disasters on a daily basis.
property. These phenomena are considered in their relevance to major Assignment details, course materials, schedule changes, and other
national and international efforts to manage and reduce disaster risk and important information will be posted at the class web page regularly.
increase societal sustainability. Students in the course and lab develop Please visit the course website for detailed weekly course information.

and enhance their research, analysis, critical thinking, and writing skills.

The course and lab are suitable for first and second year undergraduate Exam schedules and points received for assignments and exams will be
students considering a career in science, teaching, and governance, or available on the class page on Blackboard.

who are just interested to know more about the planet on which they live.
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al and formal
issues Courses: OEAS 250N (CRN 17463); class 3 credits; and OEAS 250N (CRN 17470), lab 1 Credit
Syllabus (pdf) Course title: Natural Hazards and Disasters
Class Schedule Instructor: Dr. Hans-Peter Plag
All Classes Term: Fall 2018, August 28 - December 12, 2018
Get Woke - Stay Time: Tuesdays, 4:20 PM - 7:00 PM (class)
Woke Tuesdays, 7:10 PM - 8:00 PM (lab)
References Location: SRC 1000
User Menu Office Hours: On request.

Class Schedule

Note that all deliverables/assignments have to be submitted by email to hpplag@mari-odu.org.

August 2018
Monday Tuesday Wednesday Thursday Friday
Jul 30 Jul 31 Aug 1 Aug 2 Aug 3
Aug 6 Aug 7 Aug 8 Aug 9 Aug 10
Aug 13 Aug 14 Aug 15 Aug 16 Aug 17
Aug 20 Aug 21 Aug 22 Aug 23 Aug 24
Aug 27 Aug 28 Aug 29 Aug 30 Aug 31
Class 1: Introduction to the Question Set 1 due 6:00 PM
Class & Basic Concepts
Slides for class 1
Lab 1: Risk concept
Slides for lab 1
Question Set 1
September 2018
Monday Tuesday Wednesday Thursday Friday
Sep 3 Sep 4 Sep5 Sep 6 Sep7
Class 2: Observing hazards Question Set 2 due 6:00 PM
and disaster

Slides for class 2

Lab 2: Measuring small
changes, getting data,
assessing risks and disaster
Question Set 2

Sep 10 Sep 11 Sep 12 Sep 13 Sep 14

Mlammem Ny Nlalwal tlacn b uvinatiomem Dot MM i .MM MAR




P ract | Ca‘ Itl ég'se Home Natural Hazards and Disasters

al and formal
issues Courses: OEAS 250N (CRN 17463); class 3 credits; and OEAS 250N (CRN 17470), lab 1 Credit
Syllabus (pdf) Course title: Natural Hazards and Disasters
Class Schedule Instructor: Dr. Hans-Peter Plag .
All Classes Term: Fall 2018, August 28 - December 12, 2018 Information about class and lab for that
Get Woke - Stay Time: Tuesdays, 4:20 PM - 7:00 PM (class) d ay
Woke Tuesdays, 7:10 PM - 8:00 PM (lab)
References Location: SRC 1000
User Menu Office Hours: On request. /

Class Schedule

Note that all deliverables/assignments have to be submitted by email to hpplag@mari-odu.org.

August 2018
Monday Tuesday Wednesday Thursday Friday
Jul 30 Jul 31 Aug 1 Aug 2 Aug 3
Aug 6 Aug 7 Aug 8 Aug 9 Aug 10
Aug 13 Aug 14 Aug “< Aug 16 Aug 17
Aug 20 Aug 21 Aug 22 Aug 23 Aug 24
Aug 27 Aug 28 B Aug 29 Aug 30 Aug 31
Class 1: Introduction to the Question Set 1 due 6:00 PM
Class & Basic Concepts
Slides for class 1
Lab 1: Risk concept
Slides for lab 1
Question Set 1
September 2018
Monday Tuesday Wednesday Thursday Friday
Sep 3 Sep 4 Sep5 Sep 6 Sep7
Class 2: Observing hazards Question Set 2 due 6:00 PM

and disaster

Slides for class 2

Lab 2: Measuring small
changes, getting data,
assessing risks and disaster
Question Set 2

Sep 10 Sep 11 Sep 12 Sep 13 Sep 14
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issues
Syllabus (pdf)
Class Schedule

All Classes

Get Woke - Stay
Woke

References
User Menu

Natural Hazards and Disasters
OEAS 250N (CRN 17463); class 3 credits; and OEAS 250N (CRN 17470), lab 1 Credit

Courses:
Course title:
Instructor:
Term:

Time:

Location:
Office Hours:

Natural Hazards and Disasters

Dr. Hans-Peter Plag

Fall 2018, August 28 - December 12, 2018
Tuesdays, 4:20 PM - 7:00 PM (class)
Tuesdays, 7:10 PM - 8:00 PM (lab)

SRC 1000

On request.

Information about class and lab for that

Class Schedule

Note that all deliverables/assignments have to be submitted by email to hpplag@mari-odu.org.

day

Due date and time of assignments

/

August 2018 -
Monday Tuesday Wednesday Thursday Friday

Jul 30 Jul 31 Aug 1 Aug 2 Aug 3

Aug 6 Aug 7 Aug 8 Aug 9 Aug 10

Aug 13 Aug 14 Aug “< Aug 16 Aug 17

Aug 20 Aug 21 ~ Aug 22 Aug 23 Aug 24

Aug 27 Aug 28 . Aug 29 Aug 30 Aug 31
Class 1: Introduction to the Question Set 1 due 6:00 PM
Class & Basic Concepts
Slides for class 1
Lab 1: Risk concept
Slides for lab 1
Question Set 1

September 2018
Monday Tuesday Wednesday Thursday Friday

Sep 3 Sep 4 Sep5 Sep 6 Sep7
Class 2: Observing hazards Question Set 2 due 6:00 PM
and disaster
Slides for class 2
Lab 2: Measuring small
changes, getting data,
assessing risks and disaster
Question Set 2

Sep 10 Sep 11 Sep 12 Sep 13 Sep 14
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al and formal
issues Courses: OEAS 250N (CRN 17463); class 3 credits; and OEAS 250N (CRN 17470), lab 1 Credit
Syllabus (pdf) Course title: Natural Hazards and Disasters
Class Schedule Instructor: Dr. Hans-Peter Plag .
All Classes Term: Fall 2018, August 28 - December 12, 2018 Information about class and lab for that
Get Woke - Stay Time: Tuesdays, 4:20 PM - 7:00 PM (class) d ay
Woke Tuesdays, 7:10 PM - 8:00 PM (lab)
References Location: SRC 1000 \ /
User Menu Office Hours: On request. ~

Class Schedule , _
Due date and time of assignments

-

Note that all deliverables/assignments have to be submitted by email to hpplag@mari-odu.org.

August 2018 —
Monday Tuesday Wednesday Thursday Friday
Jul 30 Jul 31 Aug 1 Aug 2 Aug 3
Aug 6 Aug 7 Aug 8 Aug 9 Aug 10
Aug 13 Aug 14 Aug < Aug 16 Aug 17
Aug 21 Aug 22 Aug 23 Aug 24
Aug 28 Aug 28 . Aug 29 Aug 30 Aug 31
. Class 1: Intrpduction to the Question Set 1 due 6:00 PM
Class 1: Introduction to the g
Class & Basic Concepts Sides forlab 1
Question Set 1
olides for class 1
Lab 1: Risk co noept Tuesday Wednesday Thursday Friday
Slides for lab 1 Ciae 2 Observing hazards Sepe Sepe Oroation Set 2 008 6:00 PM

and disaster

Slides for class 2

Lab 2: Measuring small
changes, getting data,
assessing risks and disaster
Question Set 2

Sep 10 Sep 11 Sep 12 Sep 13 Sep 14

Mlammem Ny Nlalwal tlacn b uvinnatiomem Dot MM i &£.MM MAL

Question Set 1




Practicalitl Qg“ flome Natural Hazards and Disasters

al and formal
issues Courses:
Syllabus (pdf) Course title:
Class Schedule Instructor:
All Classes Term:
Get Woke - Stay Time:
Woke
References Location:
User Menu Office Hours:

OEAS 250N (CRN 17463); class 3 credits; and OEAS 250N (CRN 17470), lab 1 Credit
Natural Hazards and Disasters
Dr. Hans-Peter Plag

Fall 2018, August 28 - December 12, 2018 Information about class and lab for that
Tuesdays, 4:20 PM - 7:00 PM (class) d ay

Tuesdays, 7:10 PM - 8:00 PM (lab)

SRC 1000 \ /
On request. ~

Class Schedule

Note that all deliverables/assignments have to be submitted by email to hpplag@mari-odu.org.

Due date and time of assignments

August 2018
Monday
Jul 30
Aug 6
Aug 13

Aug 28
Class 1: Introduction to the
Class & Basic Concente
olides for class 1

Lab 1: Risk concept
olides for lab 1

Question Set 1

Sep 10

Link to class/lab page gives access to

detailed description /

Tuesday Wednesday
Jul 31 Aug 1

Thursday
Aug 2
Aug 7 Aug 8 Aug 9

Aeem =

Aug 14

Aug 24 7

Aug 28 — Aug 30 Aug 31
Class 1: Introgucti~— - Question Set 1 due 6:00 PM
Class & °_ goncepts
- pr class 1
Lab 1: Risk concept
Slides for lab 1
Question Set 1

Tuesday Wednesday Thursday Friday
Sep 4 Sep5 Sep 6 Sep7
Class 2: Observing hazards Question Set 2 due 6:00 PM

and disaster

Slides for class 2

Lab 2: Measuring small
changes, getting data,
assessing risks and disaster

Sep 11 Sep 12 Sep 13 Sep 14

Mlammem Ny Nlalwual ¢l b uvinnatiomem Dot MM i &£.MM MAL



Practicalitl QS“ flome Natural Hazards and Disasters

al and formal
issues Courses: OEAS 250N (CRN 17463); class 3 credits; and OEAS 250N (CRN 17470), lab 1 Credit
Syllabus (pdf) Course title: Natural Hazards and Disasters
Class Schedule Instructor: Dr. Hans-Peter Plag ,
All Classes Term: Fall 2018, August 28 - December 12, 2018 Information about class and lab for that
Get Woke - Stay Time: Tuesdays, 4:20 PM - 7:00 PM (class) | d ay |
Woke Tuesdays, 7:10 PM - 8:00 PM (lab)
References Location: SRC 1000 \ /
User Menu Office Hours: On request. <

Class Schedule , _
Due date and time of assignments

/

Note that all deliverables/assignments have to be submitted by email to hpplag@mari-odu.org.

August 2018 —
Monday Tuesday Wednesday Thursday -
Jul 30 Jul 31 Aug 1 Aug 2
Aug 6 . T g of Link to Class/le_ab page gives access to
detailed description /
Aug 13 Aug 14 o—
Aug 24 7
Aug 28 Aug 28 - Aug 30
P : e Slides are normally available before the
Class 1: Introduction to the Clase RPN Copis c|ayss o +
o Lab 1: Risk concept
Class & Basic Concepts /
) A — Question Set 1 //\
olldes 1o ©iass |
Lab 1. Risk Conoepl | Tuesday Wednesday Thursday Friday
" — Sep 4 Sep 5 Sep 6 Sep 7
SlldeS fOr lab 1 Clzfss 2: Observing hazards > " Qizstion Set 2 due 6:00 PM

and disaster
Q u eSti o n Set 1 Slides for class 2
: - Lab 2: Measuring small
changes, getting data,
assessing risks and disaster
Question Set 2

Sep 10 Sep 11 Sep 12 Sep 13 Sep 14

Mlammem Ny Nlalwual ¢l b uvinnatiomem Dot MM i &£.MM MAL



al and formal

Practicalitl égrse flome Natural Hazards and Disasters

issues Courses: OEAS 250N (CRN 17463); class 3 credits; and OEAS 250N (CRN 17470), lab 1 Credit

Syllabus (pdf) Course title: Natural Hazards and Disasters

Class Schedule Instructor: Dr. Hans-Peter Plag .

All Classes Term: Fall 2018, August 28 - December 12, 2018 Information about class and lab for that

Get Woke - Stay Time: Tuesdays, 4:20 PM - 7:00 PM (class) d ay ,
Woke Tuesdays, 7:10 PM - 8:00 PM (lab)

References Looslion: SRC 1000 \ /
User Menu Office Hours: On request. <

Class Schedule

| Due date and time of assignments
Note that all deliverables/assignments have to be submitted by email to hpplag@mari-odu.org. \>

August 2018 .
Monday Tuesday Wednesday Thursday -
Jul 30 Jul 31 Aug 1 Aug 2
Aug 6 ™y T g of Link to class/lab page gives access to ‘
detailed description /
Aug 13 Aug 14 Aug % Fo——

Aug 24 T
Aug 28 T e .
Class 1° Introduction to the Class £ 2w orGept Slides are normallly a/\l/ag)lable before the
Class & Basic Concente s -
olides 10 Cias:
Lab 1: Risk Concepl Tuesday Wednesday Thursday
Slides for iab 1 Closs 2 Obsering hazards . Question sets and case study descriptions

and disaster

Tor crasS Z are available well ahead of class/lab
Lab 2: Measuring small
changes, getting data,
assessing risks and disaster —_

Question Set 2 :
Sep 10 Sep 11 Sep 12 Sep 13 Sep 14

MMMlasma N, MNlalhal thacn b uvinnatiomem Dot MM i &£.MM MAL

Question Set 1



I Practicalities

Fall 2018: Natural Hazards and Disasters

Course Home

Legal and formal
issues

Syllabus (pdf)
Class Schedule
All Classes

Get Woke - Stay
Woke

References
User Menu

Natural Hazards and Disasters

Courses: OEAS 250N (CRN 17463); class 3 credits; and OEAS 250N (CRN 17470), lab 1 credit
Course title: Natural Hazards and Disasters
Instructor: Dr. Hans-Peter Plag
Term: Fall 2018, August 28 - December 12, 2018
Time: Tuesdays, 4:20 PM - 7:00 PM (class)
Tuesdays, 7:10 PM - 8:00 PM (lab)
Location: SRC 1000
Office Hours: Tuesdays, 2:00-4:00 PM and on request.

Class 1: Introduction to the Course and Basic Concepts

Class 1 Slides

CONTENTS

Practicalities

Course Contents

The Earth’s Life-Support System and Sustainability
Hazards, Vulnerabilities, and Disasters

Concept of Risk

Thresholds

Resilience

Disasters and Sustainability

@NOOR LN~

PRACTICALITIES

The main communication tool for this class is the web page at http/www.marl-odu.org/acdemics/2018f diasters. The main page informs about
requirements, work skills, grading, and the grade forgiveness policy. A separate page is available for all legalities. The class schedule is the page where
all notes, dates, date lines and assignments will be published. This page also gives access to the individual class and lab pages, which serve as a kind of
script.

The Get Woke - Stay Woke page is the place where all of you will contribute to the classes and labs. Your presence in the classes and labs will be
documented through the submission of 4+4 forms, which can only be submitted during the classes and labs. You will submit separate forms for classes
and labs. In theses forms, you will tell me two things you learned and two things you did not understand in the class or in the lab. This will help me to make
sure that things | did not explain well enough can be discussed again in the next class/ab. In the 4+4 Forms for the classes, you will also identify two
aspects of what was discussed in the class that you think are working very well and two things that you consider as a challenge or unsolved. For the labs,
you can leave these fields empty.

Active participation in the class is important. The 4+4 Form is one avenue for this. The Get Woke - Stay Woke page provides more tools for active
contributions. When you consider something important, you can “Pin It". The statements you pin are visible to everybody and others can comment on
them. | will use your pinned statements to compile key points of the classes and may comment on them.
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Fall 2018: Natural Hazards and Disasters
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aspects of what was discussed in the class that you think are working very well and two things that you consider as a challenge or unsolved. For the labs,
you can leave these fields empty.
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contributions. When you consider something important, you can “Pin It". The statements you pin are visible to everybody and others can comment on
them. | will use your pinned statements to compile key points of the classes and may comment on them.



I Practicalities

Disasters and Sustainability

Disasters affecting human communities constitute often severe disruptions and can reduce the sustainability of the community or render the community
totally unsustainable. Therefore, our efforts to make progress towards sustainable development have to address disaster risk.

There are two main programs at global level that focus on DRG. One of them is the Sendai Framework for Disaster Risk Reduction 2015-2030 (UNISDR,
2015). This framework was adopted at the Third UN World Conference on Disaster Risk Reduction in Sendai, Japan, on March 18, 2015. It aims to
achieve a substantial reduction of disaster risk and losses in lives, livelihoods and health and in the economic, physical, social, cultural and environmental
assets of persons, businesses, communities and countries over the next 15 years. It outlines seven clear targets and four priorities for action to prevent
new and reduce existing disaster risks: (i) Understanding disaster risk; (i) Strengthening disaster risk governance to manage disaster risk; (iii) Investing in
disaster reduction for resilience and; (iv) Enhancing disaster preparedness for effective response, and to “Build Back Better" in recovery, rehabilitation and
reconstruction.

The other program at global level is the United Nations 2030 Agenda for Sustainable Development (United Nations, 2015) with the seventeen Sustainable
Development Goals (SDGs). An important impediment to sustainability are disasters disrupting communities. The SDG 11 focusses on “Sustainable Cities
and Communities™ and aims to “Make cities and human settlements inclusive, safe, resilient and sustainable.” Each SDG comes with a number of targets,
and several of the SDG 11 Targets directly relate to disaster risk:

e Target 11.5: By 2030, significantly reduce the number of deaths and the number of people affected and substantially decrease the direct economic
losses relative to global gross domestic product caused by disasters, including water-related disasters, with a focus on protecting the poor and
people in vulnerable situations

o Target 11.b: By 2020, substantially increase the number of cities and human settlements adopting and implementing integrated policies and plans
towards inclusion, resource efficiency, mitigation and adaptation to climate change, resilience to disasters, and develop and implement, in line with
the Sendai Framework for Disaster Risk Reduction 2015-2030, holistic disaster risk management at all levels

e Target 11.c: Support least developed countries, including through financial and technical assistance, in building sustainable and resilient buildings
utilizing local materials

Class Reading List

Griggs, D., Stafford-Smith, M., Gaffney, O., Rockstrém, J., Ohman, M. C., Shyamsundar, P., Steffen, W., Glaser, G., Kanie, N., Noble, I., 2013. Sustainable
development goals for people and planet. Nature, 495, 305-307.

Pearce, F., 2010. From ocean to ozone: Earth's nine life-support systems. New Scientist, Feature, 24 February 2010. html.

Simonsen, S. H., Biggs, R., Schilter, M., Schoon, M., Bohensky, E., Cundill, G., Dakos, V., Daw, T., Kotschy, K., Leitch, A., Quinlan, A., Peterson, G.,
Moberg, F., 2015. Applying resilience thinking: Seven principles for building resilience in social-ecological systems. Stockholm Resilience Center,
University of Stockholm, Sweden. pdf.

United Nation, 2015. Transforming our World: The 2030 Agenda for Sustainable Development, United Nations, A/RES/70/1. pdf, html.

United Nations, 2015. Sendai Framework for Disaster Risk Reduction 2015 — 2030. United Nations Office for Disaster Risk Reduction (UNISDR),
UNISDR/GE/2015 - ICLUX EN5000 1st edition. pdf, local pdf.
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Submit 4+4 Form

View Open 4+4 Form

Pinlt

Ask It

Show It

4+4 Forms to be submitted by students in each class and lab. The submission documents participation in the class
or the lab.

View the open part of the 4+4 Forms submitted so far. These parts are displayed anonymously and compiled for
each class.

Submit new Pinlt items, view Pinlts, and comment on them. Pinlt items are used to make important statements that
define the overall contents of the deliberations. Other participants will be able to comment on the pinned statements
and to express the relevance individual statements have for them.

Submit new Asklit items, view Asklts, and respond to them. Askit items are used to pose questions to all
participants, who then can respond to these questions.

Submit new Showlt items, view Showlts, and comment on them. With Showlt items, participants can show pictures,
diagrams, sketches, vidoes or other visual items. Other participants can comment on Showlts and add their likes to
them.
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them.
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Humanity is embedded in, and interacts with, the Earth's life-support system
(ELSS). The ELSS provides the basis for the welfare of all human and non-human
communities, and these communities are adapted to prevailing conditions.
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communities, and these communities are adapted to prevailing conditions.

lazard: change in conditions that can cause damage

Hazardous events can change these conditions and cause damage to the
communities, with the impacts ranging from local, individual to global scale.

Socletal goal: disaster risk reduction or governance

For humans, reducing disasters caused by hazards is a goal and a necessity to
improve sustainability of human communities. Disaster reduction, or better, Disaster Risk
Governance (DRG), requires a thorough understanding of the hazards that can occur, the probability of them
occurring, and the processes that can lead to disastrous impacts on human and non-human communities.
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Earth’s Life-Support System

Humanity is embedded in, and interacts with, the Earth's life-support system
(ELSS). The ELSS provides the basis for the welfare of all human and non-human
communities, and these communities are adapted to prevailing conditions.

lazard: change in conditions that can cause damage

Hazardous events can change these conditions and cause damage to the
communities, with the impacts ranging from local, individual to global scale.

Socletal goal: disaster risk reduction or governance

For humans, reducing disasters caused by hazards is a goal and a necessity to
improve sustainability of human communities. Disaster reduction, or better, Disaster Risk
Governance (DRG), requires a thorough understanding of the hazards that can occur, the probability of them
occurring, and the processes that can lead to disastrous impacts on human and non-human communities.

Natural or anthropogenic?

Although the class is titled “Natural hazards and disasters,” it needs to be emphasized that the distinction between
natural and anthropogenic hazards is somewhat arbitrary. It would work if humans were in a spaceship and Earth was
free of humans. The fact that humanity is an integral part of the ELSS and is modifying the ELSS at a very significant
level leads to many hazards that seem to be “natural” but are actually to some extent caused or amplified by humans.
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Hazard definition

In the class, we define a hazard as a change of the system state that can lead to a
reduction of the system's capability to function. A hazard can be a short event
(e.g., an earthquake), a longer process (e.g., extinction), or a slow trend (e.g.,

sea level rise).
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Different origins for hazards

We distinguish:
« extraterrestrial hazards: asteroids, bolides, radiation events, and solar storms
» geo(logical) hazards: those that arise mainly from processes in the solid earth;
* hydro-meteorological hazards: those that are associated with processes in the

coupled hydrosphere-atmosphere system;

* biological hazards: pandemics, rodents, insects, algal-blooms, extinction;

- chemical hazards: changes in major flows of the ELSS leading to changes in
the composition of atmosphere, ocean, soil, water (including pollution, acid
rain, ocean acidification, change of greenhouse gases);

» technological hazards: accidents, mal-function, Al, nano-technology;

» social hazards: involuntary migration, unrest, racism, genocide, wars,
imperialism, failed governance

* economic hazards: depressions, bubbles, speculations, peak-oil, etc.
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Different origins for hazards

We distinguish:
« extraterrestrial hazards: asteroids, bolides, radiation events, and solar storms
» geo(logical) hazards: those that arise mainly from processes in the solid earth;
* hydro-meteorological hazards: those that are associated with processes in the

coupled hydrosphere-atmosphere system;

* biological hazards: pandemics, rodents, insects, algal-blooms, extinction;

- chemical hazards: changes in major flows of the ELSS leading to changes in
the composition of atmosphere, ocean, soil, water (including pollution, acid
rain, ocean acidification, change of greenhouse gases);

» technological hazards: accidents, mal-function, Al, nano-technology;

» social hazards: involuntary migration, unrest, racism, genocide, wars,
imperialism, failed governance

* economic hazards: depressions, bubbles, speculations, peak-oil, etc.

The class will introduce these hazards and discuss their direct and indirect
relevance for human and non-human communities. Main focus will be on
hazards with pre-dominantly non-human origin.
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Concept of Risk

A useful concept for assessing the relevance is “Risk”, which utilizes the “Probability Density Function” (PDF) of the
hazard. Main focus will be on hazards with pre-dominantly non-human origin.
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Concept of Risk

A useful concept for assessing the relevance is “Risk”, which utilizes the “Probability Density Function” (PDF) of the
hazard. Main focus will be on hazards with pre-dominantly non-human origin.

Humans can modify non-human hazards

The boundary between hazards of non-human and human origin is blurred. Technological hazards can be triggered by
non-technological hazards. Human activity can trigger hazards or change the spectrum of hazards in terms of
frequency and magnitude. Human activity can also lead to the ELSS crossing thresholds and entering new states with

significantly different characteristics and mal-adaptation. The interdependency of human and non-human hazards will
be discussed in detall.
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Hazards and disasters are linked
through processes

Hazards and disasters are linked by processes in the exposed
community and its environment that are triggered by a hazardous
event. These processes depend on how the community is organized
and developed, and the same hazardous event can lead to a wide
range of disasters depending on the exposed community's
preparedness and adaptation. Understanding the processes that
link hazards and disasters is a prerequisite for DRG. The class will
analyze these processes based on case studies.



. Course Contents

Hazards and disasters are linked
through processes

Human decisions are informed by
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Hazards and disasters are linked by processes in the exposed
community and its environment that are triggered by a hazardous
event. These processes depend on how the community is organized
and developed, and the same hazardous event can lead to a wide
range of disasters depending on the exposed community's
preparedness and adaptation. Understanding the processes that
link hazards and disasters is a prerequisite for DRG. The class will
analyze these processes based on case studies.

In the interaction with the ELSS, humans have to make choices
about where to settle, how to develop communities and the built
environment, how to meet the needs of human communities, and
how to prepare for hazardous events. Many of these choices benefit
from a risk-based decision-making. For many of the non-human
hazards, we cannot change very much the PDF of the hazard, but
we can impact vulnerability and exposure of human communities.
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Hazards and disasters are linked
through processes

Human decisions are informed by
riIsk assessments

Disaster Risk Governance

Hazards and disasters are linked by processes in the exposed
community and its environment that are triggered by a hazardous
event. These processes depend on how the community is organized
and developed, and the same hazardous event can lead to a wide
range of disasters depending on the exposed community's
preparedness and adaptation. Understanding the processes that
link hazards and disasters is a prerequisite for DRG. The class will
analyze these processes based on case studies.

In the interaction with the ELSS, humans have to make choices
about where to settle, how to develop communities and the built
environment, how to meet the needs of human communities, and
how to prepare for hazardous events. Many of these choices benefit
from a risk-based decision-making. For many of the non-human
hazards, we cannot change very much the PDF of the hazard, but
we can impact vulnerability and exposure of human communities.

The concept of DRG captures this. Risk associated with a specific
hazard is defined as the product of hazard probability, vulnerability
and value of the assets exposed to the hazard. The class will
introduce the concept of DRG and apply to case studies.
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Disaster

RISk Assessment

Disaster risk assessments are an important tool to guide community
actions to reduce or govern the risk. However, public and
governmental support for DRG depends on risk awareness, which is
determined by individual, community, country and cultural biases. In
modern societies, the media play an important role for the
development of, as well as the biases in, risk awareness. The class
will review a number of risk assessments and relate them to risk
awareness. The role of the media in shaping risk awareness will be
analyzed.
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RIsk Awareness

Disaster risk assessments are an important tool to guide community
actions to reduce or govern the risk. However, public and
governmental support for DRG depends on risk awareness, which is
determined by individual, community, country and cultural biases. In
modern societies, the media play an important role for the
development of, as well as the biases in, risk awareness. The class
will review a number of risk assessments and relate them to risk
awareness. The role of the media in shaping risk awareness will be
analyzed.
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Disaster Risk Assessment

Disaster Risk Awareness

Role of Media

Disaster risk assessments are an important tool to guide community
actions to reduce or govern the risk. However, public and
governmental support for DRG depends on risk awareness, which is
determined by individual, community, country and cultural biases. In
modern societies, the media play an important role for the
development of, as well as the biases in, risk awareness. The class
will review a number of risk assessments and relate them to risk
awareness. The role of the media in shaping risk awareness will be
analyzed.
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* to change If required
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What systems are we referring to?

We consider biological, social and economic systems, communities, including whatever technical support
the community may have developed.



The Earth’s Life-support System and Sustainability

What is sustainability?

Sustainabillity is an emerging characteristic of a dynamic system; it is not built into a system by design.
* the abllity to be maintained and function continuously

* maintaining relationships within the system and to the system's environment
* to change If required

What systems are we referring to?

We consider biological, social and economic systems, communities, including whatever technical support
the community may have developed.

Sustainability is a neutral term, neither positive nor negative.

-or human communities embedded in a planetary lite-support system, it needs to be connected
to a value system.
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Earth: Our Life-Support System LIFE SUPPORT
Economy links us to the Life-Support System
Everything is about Flow

Flows have accelerated in the last 200 years
and are today 100 to several 1000 times
larger than before
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The Earth’s Life-Support System and Sustainability

Earth: Our Life-Support System LIFEPéORT
Economy links us to the Life-Support System
Everything is about Flow

Flows have accelerated in the last 200 years
and are today 100 to several 1000 times
larger than before

A sustainable development is a
development that “meets the needs of
the present, while safe-guarding the
Earth’s lite-support system, on which the
weltare of current and future
generations [of human and non-human
animals] depends.” Griggs et al., 2013
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. Hazards, Vulnerabilities and Disasters

JOIN MWU GAMES BROWSE THESAURUS WORD OF THE DAY VIDEO WORDS AT PLAY

SINCE 1828 disaster

DICTIONARY THESAURUS

disaster -

noun | di-sas'ter | \di-'zas-ter, -'sas-\

—

Popularity: Top 20% of words

Examples: pisaster in a Sentence v Editor's Note: Did You Know? w

Definition of DISASTER

1 obsolete, occult : an unfavorable aspect (see aspect 2a) of a planet or star

2 : asudden calamitous event bringing great damage, loss, or destruction « natural
disasters; broadly : a sudden or great misfortune or failure « The party was a disaster.
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SINCE 1828 disaster

DICTIONARY THESAURUS

disaster -

noun | di-sas'ter | \di-'zas-ter, -'sas-\
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Examples: pisasTter in a Sentence v Editor's Note: Did You Know? w

Definition of DISASTER

1 obsolete, occult : an unfavorable aspect (see aspect 2a) of a planet or star

2 & asudden calamitous event bringing great damage, loss, or destruction > natural
disasters, broaary . o sudcrernre rt-rerrsfortomeorTanare - [he party was a disaster.
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Definition:
A disaster is the loss of lives and property; often as the result of a hazardous event.
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Definition:
A disaster is the loss of lives and property; often as the result of a hazardous event.

Loss of lives and property

Hazardous event

HAZARD —»)|SASTER
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JOIN MWU GAMES BROWSE THESAURUS WORD OF THE DAY VIDEO WORDS AT PLAY

SINCE 1828 hazard

DICTIONARY THESAURUS
hazard -
noun | haz:ard | \'ha-zard\
Popularity: Top 30% of words
Examples: HazarD in a Sentence v Editor's Note: Did You Know? w
Definition of HAZARD
1 : agame of chance like craps played with two dice
2 : asource of danger « hazards on the roadway

3 a: the effect of unpredictable and unanalyzable forces in determining events : cHANCE, RISk
 the hazards involved in owning your own business

+ men and women danced together, women danced together, men danced together, as
hazard had brought them together — Charles Dickens

b: achance event : ACCIDENT

+ looked like a fugitive, who had escaped from something in clothes caught up at
hazard — Willa Cather

4 obsolete : stake 3a

5 : agolf-course obstacle (such as a bunker or a pond)
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JOIN MWU GAMES BROWSE THESAURUS WORD OF THE DAY | VIDEO WORDS AT PLAY

SINCE 1828 hazard

1: a game of chance like craps played with two
dice

2: a source of danger hazards on the roadway

popularity: Top 30% of words 3a: the effect of unpredictable and unanalyzable
forces in determining events : chance, risk
the hazards involved in owning your own

DICTIONARY THESAURUS

hazard -

noun haz:ard | \'ha-zeard\

Examples: HazarD in a Sentence v Editor's Note: Did You Know? w
business
Definition of HAZARD * men and women danced together, women
1 : agame of chance like craps played with two dice danced tOgether’ men danced together, as
hazard had brought them together — Charles
2 : asource of danger « hazards on the roadway Dickens
3 a: the effect of unpredictable and unanalyzable forces in determining events : cHANCE, RISk 3b a Chance event - aCCident
 the hazards involved in owning your own business - looked like a fugitive who had escaped from
+ men and women danced together, women danced together, men danced together, as something in clothes Caught up at hazard —
hazard had brought them together — Charles Dickens _
Willa Cather
b: achance event : Accipent
+ |looked like a fugitive, who had escaped from something in clothes caught up at
hazard — Willa Cather 4 obsolete : stake 3a

4 obsolete : stake 3a

5: a golf-course obstacle (such as a bunker or a
5 : agolf-course obstacle (such as a bunker or a pond) pond)



https://www.merriam-webster.com/dictionary/chance
https://www.merriam-webster.com/dictionary/risk
https://www.merriam-webster.com/dictionary/accident
https://www.merriam-webster.com/dictionary/stake
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Definition:

A hazard is a change of the system state that can lead to system degradation and/
or a reduction of the system's capabillity to function.

A hazard can impact the sustainability of the system.

A hazard can be:

e a short event (e.g., an earthquake),

* alonger process (e.g., extinction), or
e aslow trend (e.q., sea level rise).
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. Hazards, Vulnerabilities and Disasters

Definition:
A hazard is a change of the system state that can lead to system degradation and/
or a reduction of the system's capabillity to function.

We distinguish several types of hazards:

e cxtraterrestrial hazards: asteroids, bolides, radiation events, and solar storms
¢ geo(logical) hazards: those that arise mainly from processes in the solid earth;

e hydro-meteorological hazards: those that are associated with processes Iin the coupled

nydrosphere-atmosphere system;

¢ biological hazards: pandemics, rodents, insects, algal-blooms, extinction;

e chemical hazards: changes in major flows of the ELSS leading to changes in the composition of

atmosphere, ocean, soil, water (including pollution, acid rain, ocean acidification, change of heat-

trapping gases);

e tcchnological hazards: accidents, mal-functioning, Al, nano-technology;

e social hazards: involuntary migration, unrest, racism, genocide, wars, imperialism, failed
governance;

® cconomic hazards: depressions, bubbles, speculations, peak-oll, etc.
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OIN MWU BROWSE THESAURUS WORD OF THE DAY NORDS A

SINCE 1828 vulnerability

DICTIONARY THESAURUS

vulnerable -

adjective | vul-ner-a-ble | \'val-n(a-)ra-bal, val-nar-bal\

Popularity: Top 10% of words | Updated on: 17 Aug 2018

# TRENDING Now: mistrial hogwash probity sequacious inadmissible seeALL>

Examples: VULNERABLE in a Sentence v Editor's Note: The History of VULNERABLE W

Definition of VULNERABLE

1 :capable of being physically or emotionally wounded

2 :open to attack or damage : ASSAILABLE « vulnerable to criticism

3 :liable to increased penalties but entitled to increased bonuses after winning a game in
contract bridge

—vulnerability « \val-n(a-)ra-'bi-la-té\ noun
—vulnerableness <« \'val-n(a-)ra-bal-nas, 'val-nar-bal-\ noun

—vulnerably <« \'val-n(a-)ra-ble, 'val-nar-blé\ adverb



. Hazards, Vulnerabilities and Disasters

OIN MWU CAMES BROWSE THESAURUS WORD OF THE DAY VIDEO

SINCE 1828 vulnerability

DICTIONARY THESAURUS

vulnerable -

adjective | vul-ner-a-ble | \'val-n(a-)ra-bal, val-nar-bal\

vulnerable to criticism

3: liable to increased penalties but entitled to
increased bonuses after winning a game in
contract bridge

Popularity: Top 10% of words | Updatedon: 1/ Aug 2018

# TRENDING Now: mistrial hogwash probity sequacious inadmissible seeALL>

Examples: VULNERABLE in a Sentence wv Editor's Note: The History of VULNERABLE W

Definition of VULNERABLE

1 :capable of being physically or emotionally wounded

2 :open to attack or damage : ASSAILABLE « vulnerable to criticism

3 :liable to increased penalties but entitled to increased bonuses after winning a game in
contract bridge

—vulnerability « \val-n(a-)ra-'bi-la-té\ noun
—vulnerableness <« \'val-n(a-)ra-bal-nas, 'val-nar-bal-\ noun

—vulnerably <« \'val-n(a-)ra-blé, 'val-nar-blé\ adverb


https://www.merriam-webster.com/dictionary/assailable

. Hazards, Vulnerabilities and Disasters

Definition:
Vulnerabillity is the inability of a system to withstand the effects of a hostile environment.



. Hazards, Vulnerabilities and Disasters

Definition:
Vulnerabillity is the inability of a system to withstand the effects of a hostile environment.

Social vulnerability describes the extent to which a community could be affected by stress,
change or a hazard. Social vulnerability depends on the individual and community levels of
access to resources to prepare for, cope with and recover from disasters. A large number of
factors may contribute to social vulnerability including, but not limited to, gender, race,
socioeconomic status, age, language, and access to information.




. Hazards, Vulnerabilities and Disasters

Definition:
A disaster is the loss of lives and property; often as the result of a hazardous event.

System processes Loss of lives and property

q triggered by the event q

HAZARD VULNERABILITY —»)|SASTER

Hazardous event

Concerning the extent of disaster, we follow Plag et al. (2015) and classity large event as:

 Extinction Level Events are so devastating that more than a quarter of all life on Earth is killed
and mayjor species extinction takes place.

* Global Catastrophes are events in which more than a quarter of the world’s human population
dies and that place civilisation at serious risk.

* Global Disasters are global scale events in which a few percent of the population dies.

* Major Disasters are those exceeding $100 billion in damage and/or causing more than 10,000

fatalities.
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‘Concept of Risk

JOIN MWU GAMES BROWSE THESAURUS WORD OF THE DAY VIDEO WORDS AT PLAY

SINCE 1828 risk

DICTIONARY THESAURUS

Tisk +

noun | \'risk\

Popularity: Top 10% of words

Examples: risk in a Sentence v

Definition of RIsK
1 : possibility of loss or injury : periL
2 : someone or something that creates or suggests a hazard

3 a: the chance of loss or the perils to the subject matter of an insurance contract; also :
the degree of probability of such loss
b: a person or thing that is a specified hazard to an insurer
c: aninsurance hazard from a specified cause or source « war risk

4 : the chance that an investment (such as a stock or commodity) will lose value



‘Concept of Risk

JOIN MWU GAMES BROWSE THESAURUS WORD OF THE DAY | VIDEO WORDS AT PLAY

SINCE 1828 risk

DICTIONARY THESAURUS

(s
1I‘lSl{ © : possibility of loss or injury : “peril
noun | \Tisk\ 2: someone or something that creates or suggests a
Popularity: Top 10% of words hazard

3a: the chance of loss or the perils to the subject
matter of an insurance contract; also : the degree
of probability of such loss

3b: a person or thing that is a specified hazard to an

1 : possibility of loss or injury : periL Insurer

3c: an insurance hazard from a specified cause or
source war risk

3 a: the chance of loss or the perils to the subject matter of an insurance contract; also :

the degree of probability of such loss 4: the chance that an investment (such as a stock or

b : a person or thing that is a specified hazard to an insurer CQmmOdity) will lose value
c : aninsurance hazard from a specified cause or source « war risk

Examples: risk in a Sentence v

Definition of RISK

2 : someone or something that creates or suggests a hazard

4 : the chance that an investment (such as a stock or commodity) will lose value


https://www.merriam-webster.com/dictionary/peril
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‘Concept of Risk

Risk

‘In general, risk means the possibility of loss or injury. Risk is
an event that, if it occurs, has unwanted consequences.”

Pinto, Cesar Ariel; Garvey, Paul R.. Advanced Risk Analysis in
Engineering Enterprise Systems (Statistics: A Series of
lextbooks and Monographs) (Page 1). CRC Press. Kindle
Edition.

STATISTICS:
TEXTBOOKS and MONOGRAPHS

Advanced
Risk Analysis in
Engineering
Enterprise
Systems

C. Ariel Pinto
Paul R. Garvey




Concept of Risk
Risk

UK | Climate
Committee on 2017 | Change

“In general, risk means the possibility of loss or injury. Risk is Assessment
an event that, if it occurs, has unwanted consequences.”

UK Climate Change
Pinto, Cesar Ariel; Garvey, Paul R.. Advanced Risk Analysis in ~ RiskAssessment 2017

: , , .. ) Synthesis report: priorities for the next fi e years
Engineering Enterprise Systems (Statistics: A Series of

lextbooks and Monographs) (Page 1). CRC Press. Kindle
Edition.

U.K. CCC in CCRA 2017
In this report, 'risk’ Is taken to mean 'the potential for

consequences where something of value is at stake and where
the outcome Is uncertain'.




‘Concept of Risk

Risk
Committee on 2017 | Change

“In general, risk means the possibility of loss or injury. Risk is Assessment
an event that, if it occurs, has unwanted consequences.”

UK Climate Change
Pinto, Cesar Ariel: Garvey, Paul R.. Advanced Risk Analysis in Risk Assessment 2017

: : , . , Synthesis report: priorities for the next fi e years
Engineering Enterprise Systems (Statistics: A Series of

lextbooks and Monographs) (Page 1). CRC Press. Kindle
Edition.

U.K. CCC in CCRA 2017
In this report, 'risk’ Is taken to mean 'the potential for

consequences where something of value is at stake and where
the outcome Is uncertain'.

This is what we use in class: “"Risk is the potential
for consequences where something of value is at stake
and where the outcome is uncertain’
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Risk is the potential for consequences where something of value is at stake and
where the outcome Is uncertain”
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Definition:
Risk is the potential for consequences where something of value is at stake and
where the outcome Is uncertain”

Measuring Risk:

Insurance:
Risk (in $) = Hazard Probability * Vulnerability * Exposed Assets




‘Concept of Risk

Definition:
Risk is the potential for consequences where something of value is at stake and
where the outcome Is uncertain”

Measuring Risk:

Insurance:
Risk (in $) = Hazard Probability * Vulnerability * Exposed Assets

Engineering:
Risk = Event rate ™ vulnerability * conseguences
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Definition:
Risk is the potential for consequences where something of value is at stake and
where the outcome Is uncertain”

Measuring Risk:

Plag and Jules-Plag, 2013



‘Concept of Risk

Definition:
Risk is the potential for consequences where something of value is at stake and
where the outcome Is uncertain”

Measuring Risk: Here we take a risk-based approach that is commonly used

for natural hazards and particularly geohazards. For a given
hazard h, a given recurrence time interval T, and for a prescribed

intensity I, the associated risk r(I) expressed in currency is
given by

i (Lx, 1) = pr(L0)- Vi (1, 1) -a(x, 1) 1]

where x is the location, t time, p the hazard giving the proba-
bility that the hazard with intensity I will occur in the consid-
ered recurrence interval, V the vulnerability of an asset a for
hazard h atintensity I, and a being the asset exposed at location x.
To assess the total risk R associated with a hazard, we can use

I'max
R,T;(x, ) = / r,{(l,x, t)di. 2]
70 Plag and Jules-Plag, 2013



‘Concept of Risk

Definition:
Risk is the potential for consequences where something of value is at stake and
where the outcome Is uncertain”

Measuring Risk: Here we take a risk-based approach that is commonly used
for natural hazards and particularly geohazards. For a given
hazard h, a given recurrence time interval T, and for a prescribed

intensity I, the associated risk r(I) expressed in currency is
given by

T (Lx, 1) = pr(L0)- Vi (1, 1) -a(x, 1) 1]

where x is the location, t time, p tr.2 hazard giving the proba-

bility that the hazard with intensity I wn. occur in the canqid-

ered recurrence interval, V the v’

hazard h atintensity I, and a bf  We need to know the “probability density function” for
To assess the total risk R assoc.. the hazard.

I'max
RZ(x, [) = /0 r,{(l,x, t)di. 2]
' Plag and Jules-Plag, 2013
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Figure 1: Normal and “fat tail” probability distributions. (a) Normal probability distribution, and (b) an estimate of the likelihood of warming due to a doubling
of greenhouse gas concentrations exhibiting a “fat tail” distribution (Credit: Wagner & Weitzman 2015, Chmate Shock: The Economic Consequences of a Hotter Planet).



‘Concept of Risk

40%

0.4

35%

>~
—
F ‘o 30%
: :
= 25%
o~ 2 20%
(o Lo
B 15%
- 2
. o 10%
< b
Re 5% !
O' | > 10%
< 0% I I I I I ' I I I —
0°C 1°C 2°C 3°C 4°C 5°C 6°C 7°C 8°C 9°C 10°C

Eventual global average warming based on passing 700 ppm CO e

Figure 1: Normal and “fat tail” probability distributions. (a) Normal probability distribution, and (b) an estimate of the likelihood of warming due to a doubling
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THINKING THE UNTHINKABLE

Successful risk management requires thinking “outside the box” to avoid a failure of
imagination, but this is a skill rarely found at the senior levels of government and global
corporations. Spratt and Dunlop (2018)
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| rarely found at the senior levels of government and global
corporations. Spratt and Dunlop (2018)

THE UNDERESTIMATION OF RISK
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“When all the new knowledge that
challenges the old is on the more
worrying side, one worries about
whether the asymmetry reflects some
systematic bias. .. | have come to wonder
whether the reason why most of the new
Sucosssiul sk anJaNI:_aI_glglglr?Q“E?r;quires inir KNOWledge confirms the establishe

imagination, but this is a skill rarely found ¢ §clence or changes it for the worse IS
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scholarly reticence.

THE UNDERESTIMATION OF RISK Prof Ross Garnaut, 2011
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Disaster Risk Governance |
Early Warning

getting timely notice of a
pending event; knowing
precursors

Awareness
Preparedness
understanding the
hazards and their
potential impacts

Response
having timely information
on Impacts and potential

cascading hazards

Recovery
planning reconstruction
with better knowledge of
possible future hazards
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Disaster Risk Governance |
Early Warning

getting timely notice of a
pending event; knowing
precursors

Awareness
Preparedness
understanding the
hazards and their
potential impacts

Response
having timely information
on Impacts and potential

cascading hazards

Recovery
planning reconstruction
wVith better knowledge of
possible future hazards
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I Thresholds

In a system, a threshold is a point at which
a relatively small change or disturbance
causes a rapid change In the system.



I Thresholds

In a system, a threshold is a point at which
a relatively small change or disturbance
causes a rapid change In the system.

FIGURE3 The System as a Ball-in-the-Basin Model

The ball is the state of the social-ecological system. The basin in which it is moving
is the set of states which have the same kinds of functions and feedbacks, resulting in
the ball moving towards the equilibrium. The dotted line is a threshold separating
alternate basins. (From Walker et al , 2004 )



I Thresholds

In a system, a threshold is a point at which
a relatively small change or disturbance
causes a rapid change In the system.

FIGURE3 The System as a Ball-in-the-Basin Model :
The ball is the state of the social-ecological system. The basin in which it is moving FIGURE 4 The Basin Changes Shape

is the set Of states which have the same kinds of functions and fGEdbaCkS, reSUIting in ’I‘his this is (he same system as in ﬁgure 1. The state Of thc Systcm (position of the ball)
the ball moving towards the equilibrium. The dotted line is a threshold separating has not changed, but as conditions change, so too does the shape of the basin and the

alternate basins. (From Walker et al , 2004 )
behavior of the system. (From Walker et al , 2004.)
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I Thresholds

The threshold is not where the boat
goes over the edge, it is far up the
river, when the people in the boat
lose the option to get to the shore

(2002 90d!1) 8bues 0O 1.2 Jea)

Global warming above present temperature (°C)

West Antarctic ice sheet

Amazon rainforest

Sahara/Sahel and West African mon:
El Nino southern oscillation amplitude
Atlantic meridional overturning circt

Arctic summer
Greenland ice she

Boreal forest

Lenton & Schellnhuber (2007) Nature Reports Climate Change



I Thresholds

The threshold is not where the boat

goes over the edge, it is far up the 5

river, when the people in the boat . [=

lose the option to get to the shore ' L
3 L

0

Global mean temperature change

(°C relative to 1986-2005)
(°C relative to 1850-1900, as an
approximation of preindustrial levels)

or-2003-2012

06\ 0
Unique & Extreme Distribution Global Large-scale

Jo threatened weather of impacts aggregate singular [ °C
systems  events impacts  events

Level of additional risk due to climate change

Undetectable Moderate High Very high




I Thresholds

= Percentage of lightly affected = Percentage of Earth’s
% ecosystems terrestrial ecosystems that
a ’ ' show state shifts
. 4
1700 |
1800 N

~650 1900 L

million -1 - 120 201

people billion billion 2.52
9 people billion 7.00
- billion 8.20
= pillion
= ( 9.00
S o ® billion
s o®®
O
@ ® ©
v @ @
3 o®®
(—‘; P ® Critical transition as

Increased emergent global
forcings reach threshold

values that rapidly change
all of Earth’s ecosystems

Future

L High
i Global forcing 9

(Generally increases with human population size)

Barnosky et al., 2012, Nature, 486.
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Resilience

Reslilience Is the act of

rebounding or springing back”
(Oxford English Dictionary, 1973)

Recovery

Event

Functionality

Time



Resilience

“Resilience Is the act of

rebounding or springing back”

(Oxford English Dictionary, 1973)

"Resilience Is the capac

and still retain its basic f
Brian Walker PhD. Resilience Thin
World.

RESILIENCE
thinking

Functionality

Sustaining
Ecosystems
Time and People
ity of a system to absorb disturbance in a Changing
Junction and structure.” World

KINg: Sustaining Ecosystems and People in a Changing




Resilience

Reslilience Is the act of

rebounding or springing back”
(Oxford English Dictionary, 1973)

Recovery

Event

Functionality

‘Resilience is the capacity of a system to absorb disturbance

and still retain its basic function and structure.”
Brian Walker PhD. Resilience Thinking: Sustaining Ecosystems and People in a Changing
World.

The Stockholm Resilience Centre (2015) explains that “resilience
IS the capacity of a system, be it an individual, a forest, a city or
an economy, to deal with change and continue to develop. It Is
about how humans and nature can use shocks and
disturbances like a financial crisis or climate change to spur
renewal and innovative thinking.”

RESILIENCE
thinking

Sustaining

Ecosystems
and People
in a Changing
World

Brian Walker




Resilience

‘| want to reserve resilience to refer to the broader capability — how
well can a system handle disruptions and variations that fall
outside of the base mechanisms/model for being adaptive as

defined in that system.”

Hollnagel in Woods, Professor David D. Resilience Engineering: Concepts and Precepts (Kindle
Locations 487-488). Ashgate Publishing Ltd. Kindle Edition.

A‘a
e5|l|ence

Engineering

Concepts and Precepts

Edited by

ERTRHOLLNAGEL
DAVID D. WOODS
NANCY LEVESON
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“| want to reserve resilience to refer to the broader capability — how /

well can a system handle disruptions and variations that fall h f ’ A

e5|l|ence
Englneerlng

outside of the base mechanisms/model for being adaptive as

defined in that system.”

Hollnagel in Woods, Professor David D. Resilience Engineering: Concepts and Precepts (Kindle
Locations 487-488). Ashgate Publishing Ltd. Kindle Edition.

However, we would argue that we should extend the definition a little i

more broadly, in order to encompass also the ability to avert the
disaster or major upset, using these same characteristics.
Resilience then describes also the characteristic of managing the
organisation’s activities to anticipate and circumvent threats to Its

existence and primary goals. This is shown in particular in an ability . .\. _
] N -dite
to manage severe pressures and conflicts between safety and the PA 5 '- EmLNAGEC
primary production or performance goals of the organisation. ’ DAVID D. WOODS
Hale & Heijer, in Woods, Professor David D. Resilience Engineering: Concepts and Precepts NANCY LEVESON

(Kindle Locations 728-732). Ashgate Publishing Ltd. Kindle Edition.
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FIGURE 3 The First Version of the Adaptive Cycle

The first versions of the adaptive cycle pictured it as a figure 8 in two dimensions with
the axes being connectedness and potential. Potential reflects accumulated growth and
storage (biomass that is increasingly inactive like heartwood in trees or leaf litter). The
use of the simpler loop, as shown in figure 10, has been adopted because it better
reflects the passage from release to reorganization in some systems. However, because
the adaptive cycle in the shape of the number 8 (as shown here in figure 9) was the
original version it has iconic value, and it is often seen as a symbol of studies on

resilience and adaptive cycles. (From Gunderson and Holling, 2002 )
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World
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FIGURE 10 A Simple Representation of the Adaptive Cycle

The rapid growth and conservation phases are referred to as the fore loop with relatively
predictable dynamics and in which there is a slow accumulation of capital and potential
through stability and conservation. The release and reorganization phases are referred to
as the back loop, characterized by uncertainty, novelty, and experimentation and during
which there is a loss (leakage) of all forms of capital. The back loop is the time of greatest
potential for the initiation of either destructive or creative change in the system.
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FIGURE 11 Variants of the Adaptive Cycle
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Resilience

Thresholds and Resilience Thinking

Thresholds (chapter 3) and the adaptive cycle metaphor are
both central to resilience thinking. Adaptive cycles describe how
many systems behave over time, and how resilience varies
according to the phase where the system lies. Thresholds
represent transitions between alternate regimes. While the two
concepts can sometimes be related in the pattern of a particular
system's dynamics, this not always the case. They are different
models used for different purposes, and it Is not always
possible to equate the dynamics of a basin of attraction with the
dynamics of an adaptive cycle. Where they do coincide,
however, alternate regimes generally represent a new adaptive
cycle, indicating that the system has new structures and
feedbacks.

Brian Walker PhD. Resilience Thinking: Sustaining Ecosystems and People in a Changing
World (Kindle Locations 1168-1170). Kindle Edition.

RESILIENCE

thinking

Sustaining
Ecosystems
and People
in a Changing
World

Brian Walker
and David Salt




Resilience

Resilient systems bend under stress but do not break, so they
are able to weather storms more effectively and recover more
quickly. Adaptive systems are characterized by redundancy,
diversity, efticiency, strength, interdependence, adaptability, and
collaborativeness (Godschalk 2003). They are designed so that
the failure of one part does not cause the whole system to

collapse.

Ayyub, Bilal M.. Sea Level Rise and Coastal Infrastructure: Prediction, Risks, and Solutions
(Council on Disaster Risk Management (CDRM) Monograph) (Kindle Locations e
2359-2361). American Society of Civil Engineers. Kindle Edition. /: N SRR

SEA LEVEL RISE AND
COASTAL INFRASTRUCTURE

PREDICTION, RISKS, AND SOLUTIONS

Edited by Bilal M. Ayyub, Ph.D., PE. and Michael S. Kearney, Ph.D.
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Resilience «.. . Applying resilience thinking
HA  seven principles for building resilience in social-ecological systems
Content:
Introduction page 3
PRINCIPLE 1
Maintain diversity and redundancy page 4
PRINCIPLE 2
Manage connectivity page 6
PRINCIPLE 3
Manage slow variables and feedbacks page 8
PRINCIPLE 4
Foster complex adaptive systems thinking page 10
PRINCIPLE 5
Encourage learning page 12
PRINCIPLE 6
Broaden participation page 14
PRINCIPLE 7
Promote polycentric governance systems page 16
Glossary page 18
Useful reading page 19

http://stockholmresilience.org/download/18.10119fc11455d3¢c557d6928/1459560241272/SRC+Applying+Resilience+final.pdf
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