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The Natural Hazards Filot Project of the Department of
Regicrial Development receives support from the United States
Agercy for International Developmernt/Office of Foreign
Disaster Assistance (USAID/OFDA). This manual is based on
two pilot courses presented by the project in Merida,
Verezuela, during 1986 with the callaboraticon of the
InterAmericar Ceriter for the Integral Development of Water

and Land (CIDIAT).
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INTRODUCTION

During 1983, in response to the increasing reguests by
its member states, the Area for Econaomic and Social Affairs,
Gereral Secretariat of the Organizaticn of American States
threough its Department of Repicorial Development (DRD) and with
suppcort from the Urnited States Agency for Internationail
Development /Office of Foreign Disaster Assistance
(USAID/OFDA) initiated the "Natural Hazards Risk fAssessment
and Disaster Mitigation Filot Project in Latin America and
the Caribbearn Hasin" (NHF).

The prirncipal cobjective of the NHF is to promote the use
=f natural hazards informaticon in the integrated development
plarning process and the mitigation of disasters in the ORAS
member states. Although the dissemivnation of sueh
information through formal training cocurses was not included
amang the initially programmed activities of the NHF, the
project’s rapidly accumulated field experiernce made evident
the rneed to trairvn professionals in the subject matter. Uponn
verifying the abserce of relevarnt training programs in terms
of orientaticr, content and instructicral language, the NHF
cobtairned in 1985 additicornal support from USARID/OFDA to
develoup a course orn the use of natural hazards information in
the preparation of investment projects. The process of
designirng, testing and revising the course curriculum was
carried aout through two pilcot courses presented in Merida,
Vernezuela in 1986 irn collaboration with the InterfAmerican
Certer for the Integral Development of Water and Land
(CIDIAT). Both pilet courses were successfully completed and
provided training to a total of 42 professiconals from 18
Latin American arnd Caribbear countries.

This manual is a result of that effort and is intended
as a guwidelirne document. It has beern designed to provide
prospective sponsoring institutions with rnecessary
information to program and present rnational or regional
courses on the use of natural harards information in the
preparaticon of investmernt projects. While the course
curriculum presented in this manual draws from the two pilot
courses that where presernted in Merida and thus has a
particular scope and crientaticrn, it is expected that the
marmal will be of value in subsequent natural hazards and
develcpment plarming caurses. The marual not cnly provides
comprehersive informaticon about the organizational and
adnministrative aspects involved in presenting such courses,
but also provides a working structure upon which to design a
course suited to the sporisoring organization’s rieeds.

vii



The present format, content, and orientation of the
course, as presented in this manual, have the following
pereral and specific training objectives:

Gerieral objectives:

i.- To create an awareness among Latin American and
Caribbean professiorals of the importarnce of
considering natural hazards in the integrated
development plarming process.

ii.- To pravide training on the use of natural hazards
irfformation in the preparation of sectaorial investment
projects to mid-to—high level professionals on a
national and/or interAmerican basis.

Specific training objectives:

i.~ PFrovide information to the participan%s concerning the
sources and types of existing natural hazards
information.

iji.~ Train the participants in the identificatior,
collecticm, gerneraticn, and technical analisis of
specific natural hazards infcarmation.

ijii.- Train the participarnts in economic and scocial
analysis of the possible impact of specific natural and
corresponding disaster mitigation measures.

iv.- Train the participants in the use of specific natural
hazards informaticn in the integrated development
plarming process and governmental decision maling.

v.- Train the participants in the use of specific natural
hazards informaticn in the formulaticon and evaluation
of irnvestment projects.

vi.— Train the participants for work in the subject of
natural hazards management in multi-disciplinary
groups.

viii



The course covers a program of four weeks duration which
includes approximately 85 hcours of formal instructiorn, 25
heours of classroom exercises and 30 hours of technical field
trips. The formal instructicrmal comporent includes thematic
units of a techriical-scientific nature covering relevant
natural hazards irn the countries of the two regions, thematic
uniits covering methods and techrniques for the analysis of
natural hazards informaticn, and thematic units coavering
the formulation and evaluation of investment projects. The
classroam exercises comporient ivicludes the execution of
activities covering specific analytical methods and
techniques, and the develapment of a final course case study.
The techrnical field trip comporment includes visits to rbserve
the preserice of specific natural hazards and tco the subject
area of the firel course case study.

This mavriwal is crganized in twe volumes and in a madular
fashiorn to facilitate its use in the different aspects
irvalved in staging a course. VOLUME 'I: COURSE MANUAL
presents the complete course and is divided into three parts.
The first part, Orpanizaticrial ard Administrative Aspects,
preserits a summary of key aspects and recommerdations for the
crganization of the course. The second part, Frirncipal
Academic Aspects, presents a summary of relevant academic
noerms and procedures.  Finally, the thiwvd part, Course
Curriculum, presents a detailed description of all the
acadenmic units of the ccourse, and pravides informaticon an
each unit’s content, suggested classroon/homework exercises,
recommended instructcocr's readings, additiornal instructional
materials, additicnal suggested biblicgraphy, and sample exam
questicns. VOLUME II: COURSE MANUARL ANNEXES cantains
selected supporting material for the different sections of

Volume I.

ix
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PART I.- ORGANIZATIONAL AND ADMINISTRATIVE REPECTS

This part of the manual is divided into nine sectiors
which contairn the principal organizational and administrative
aspects of the course, and presents guidelines and
recommendations to assist in the plarming and staging of
the course.

1.~ SELECTION OF COURBE SITE:

In selecting a site for the ccocurse it is recommended that
the principal criteria be the existence of anm academic
institution or a goverrment plarming agency that carn assume a
sponsorship role and assume all plarning and operational
responsibilities in the preserntatiocn of the course. In
additicn to that eriteria it is suggested that the following
guidelires be taken intc consideration:

a.— Overall logistic considerations

.- availability of classroom installations

- availability of housing accommodat ions

.- availability of local transportation and

communications systems

4.~ linkages tc regicrial and naticnal transportation
arnd communications systems

5.- availability of office services (secretarial
support, supplies, reproduction, etc.)

6.— availability of medical facilities

Gl T0 =

b. - Academic support considerations

1.- proximity to a university with strong natural
and physical sciences program

2.- availability of research/library facilities

3.- availability of qualified local professicnals
that can participate as ccourse instructeors and/or
case study rescurce persornnel

c. - Natural hazards, lccal climate, and course case
study considerations

1.~ existerce of observable local ratural hazards
phenomena
2. - existerice of moderate climatic conditions
(at least during the duration of the course)
3.- proximity to the site of the course case study

r



It is alsa recommerded that ary course site, field trip
location, facilities and personnel considered for the course
be visited by the principal sponsor and/or crganizing
institution prior to making any final decision.

.~ SELECTION OF COURSE DATES:

The selection of dates for presenting the course should
be docrie cbserving the lacal activities calendar (heolidays,
elections, carnivals, etc..) to ensure that non-conflicting
dates are chosen. If the course is to be offered to
goverrment officials on a region-wide basis it is recommended
rot to present the course in the first quarter of the (fiscal
and/or calendar) year as goverrnment officials from most Latin
American and Caribbearn countries will rct be able to cbtain
travel cleararces until national budgets and operations
programs have beern appraved. The course should be offerer at
least once every two years in order to form a cadre of course
alumrni and cover trainirng rieeds presented by turncavers in

staffing.

3.— SELECTION, CONTRACTING AND TRAVEL ARRANGEMENTS 0% COURSE
INSTRUCTORS AND RESOURCE PERSONNEL :

While it is expected that the selection and contracting
of irstructors for the course will be subject to the
palicies and procedures of the sponscoring institution, it is
recaommernided that their selection and contracting be done
aobserving the fcllowirg guidelires:

a.~ 8Staffing needs

The riunmber of instructors arnd rescurce persormel for

the course shculd be limited to a maximum of 10
professicnals. The reasons for this are the necessity
to minimize problems in the coordination and arierntationm
of the course, maximize the interacticr between
instructors and participants, and, minimize costs.

b. ~ Professiconal qualification requiremenrts

1.- academic credentials or the subject to be
presented

2.~ practical experience on the subject to be
presented

3.~ general and specific teaching experience



c.~ Selection and contractual options for course
instructors

Based on the experience of the first twe pilot courses,
it is recommended that the maximum use possible of local
and regional instructors be suplemented by national

and international professionals. The reasons for this
are to ericourage the establishm=znt of a local ~adre of
instructors for continued course offerings, take
advantage of local experierices, and simplify course
management. Sponsor institutions, however, are

urged to pay special atterition to each country's
particular regulations on the hiring of government and
uriiversities employees, and on the different programs for
inter—institutional cost-free lcocan of professionals
between governmernt officials and university faculty and
special norn-profit training programs and/or international
technical assistance programs. In gerieral, the basic
contractual options that are most likely to be found are:

1. econsultancy contracts with individual
professionals

2.~ inter—institutional agreements with
professionals; and,

3.~ participation of professicnals from local
co—-sponsoring institutions

It is further suggested that the selection and
confirmation of instructors be finalized at least three
moriths irn advance of the starting date of the course in
order to allow instructors ample time to prepare their
presentations. A1l participating instructors should be
provided with a complete course currviculum (Part III of
this manual) sa that they can have detailed information
as to the caurse abjectives, contents and crientation.

d. - Travel arrangements for course instructors

It is recommernded that all necessary travel arrangements
(visas, tickets, terminal expenses, hotel reservations,
etc.) be completed either by the sponsoring institution
or by a collaborating organization. The direct
remittarce of money to ingtructors to arrange their own
travel is an alternative.



4.- IDENTIFICATION, SELECTION AND TRAVEL ARRANGEMENTS OF
COURSE PARTICIPANTS:

While it is expected that the selection of participants
and processing of all the necessary arrangements for their
participaticn in the course will be subject to the poliries
and prccedures of the sporisoring institution, it is
recommended that the following guidelines be observed:

a.—- Errollment

The number of participarnts in any course shculd be
limited to a maximum of 24 professionals. The reasorns
for this are the riecessity to maximize the interacticon
betweeri instructors and participants, maximize the
individual participaticrn and assimilaticon of the
participants in the lectures arnd workshop sessions, and
minimize problems irv the organization and execution of

the course.

b. - Course armcuricement

A key factor in attracting qualified candidates to the
course will be the timely armouncement of the course and
the distribution of application materiale. Course
arvouncements should include the necessary information
abcut the corntent and orientation of the course, gerneral
conditions and requirements, scholarship terms (if
applicable), and cther relevant issues. If the ccurse is
to be offered on a region-wide basis, it is recommerded
that the armouricement be published at least six months
priov to its initiation date. It is suggested that the
armouricement of the course be done through the follawing
charmels and media:

l.- natiornal offices cr official contacts of the
sponscoring institutions

2.~ natiornal, regicnal, and lccal goverrment
development plarming and sectorial agercies

3.- naticmal, regicnal, ard local natural hazards
research agericies and institutes

4.~ national, regiornal, and lcocal universities

S.= natural hazards, natural rescurce and development
plarmirig, and specialized natural scierices
magazines and publications

€.~ interrnational develcpmert assistarice agencies

w



c.— Selectiorn criteria

The selection criteria that were used in the first twa
pilot courses, and that are recommended for future course

offerings are:

1--"
E.—'

5."

candidates must have a university degree;
candidates must have five to seven years of
practical experierce at a mid—-to-high level
pesition with a governmertal sectorial, regional
or naticnal development plarrming agency;
candidates must have basic project formulation
and evaluation experierice ¢r a solid technical
backgrourd irv project identification and
preparaticon.

participarnits must be in good physical and
mental health; and,

e s e Wit Gt G o o) P e ey P b S et

selected candidates must prepare and submit a
brief case study paper on a natural hazards
issue of relevance in their respective countries
covering one of the following three toapics:

1. - assessment of natural hazards as part of the
investment project formulation process;

2. - formulation of a specific project which
includes the selection and evaluation of
natural hazards mitigatior measures; ard,

3. - analysis of a natural hazard event, the
analysis of the adopted post-disaster
mitigation measures, and the formulation of a
reconstruction program.

In addition tc the above individual selectiorn criteria,
it is recommended that the following general criteria be
observed:

1.- the group of selected participants should

form a balanced multi-disciplinary group,
including natural, ecconomic and sccial sciences,
in as far as the participants meet the above
individual criteria. To the extert possible,
participants should include those responsible for
setting hazard mitigation palicies.

unless the course is interded as an international
course, the group of selected participants should
represent a balarnced cross-section of local
sub-natiornal and naticnal agerncies.



d.- Travel arrangéments

It is recommerded that all travel arrangements (visas,
tickets, terminal expenses, hotel reservations, etc.) be
dorie either by the sporscor or co-sponsoring instituticn.
The direct remittance of moriey to participants to arrarge
their cwn travel is not recommerded.

e.- Medical insurance

It is recommended that medical irnsurarice be provided
either by the sponsor or co-sponscoring institution. The
direct remittarce of morney to participants to arrange
their own insurarice coverage is rnot recommended.

f.~ Disbursement of schalarchips

If applicable, it is recommended that the disbursement of
scholarship funds for subsisterice be done at the time of
registration at the course.

S. = COURSE CASE STUDY MATERIAL:

-

Based on the experierice of the twa first pilot courses,
it is corsidered esserntial that the case study teo be used in
the course be developed arcund a real development project in
the gecgraphical area where the course is tc take place. The
reasonms for this are the necessity to combine theoretical
irformation with practical field cbservations, and the
necessity to have sufficiert informatiorn ard rescurce
perscans with first—hand experierce on the project.

In the two first pilot courses, the case study used was
the propocsed "Merida Massive Trarnsport System -M.M.T.G.,"
which, if built, would be subject to the natural hazards of
the area. While much discussicor exists at the lccal level on
whether sufficient research has beeri done to assess the
hydralagic and geclagic hazards presernt, the riecessary
investmerit and the multisectorial economic development
benefits that are attributed to it presented an irteresting
scenaric to test the assimilation of natural hazards
infarmaticrn and project formulation skills of the
participants.

In that context it is recommended that the selection of a
case study for the course observe the following guidelines:

a. - Recommerided case study topics



1. -

agroindustrial projects and support
irnfrastructure with critical rural, agricultural
and economic (regional/national) development
implications:

.~ large scale focod production syetems

.~ large scale water management and irrigation
systems

1.3.- repgianal food storage systems

1.4.- regional highway infrastructure

1.
1

LR

industrial projects with critical scrcial and
ecoromic (regional/natioral) development
implications:

2.1.- labcr-intersive basic industry complexes

2.2.- high cost capital-internsive industrial
complexes

2.3.- industrial complexes for the production of
critical export products

2.4.—- industrial complexes for the producticn of
capital goods

energy sector projects with critical sccial and
econciic development and naticrial self
sufficiercy implications:

3.1.- hydro—-electric power plants
3.2.- thermal ard nuclear power plants
3.3.~ petroleum refineries

3.4.—- fuel storape facilities

service sector projects with critical social and
ecancmic development implicaticns:

4.1.- large and medium scale medical facilities

4.2.- large and medium scale educaticnal
facilities

4.3.—- high cost essential communications
facilities

high cost transport systems and infrastructure
with critical urban ard economic development
implications:

5.1.~- national and internaticrnal airports
5.2.—~ fixed rail mass trarnsit systems
5.3.—- sea and river ports

5.4.- regional and national highways



b. -

Basic information to be gathered about the case study

project and supplied to participants

1.- financial project data:

1.1.- capital investment _
1.2.- detailed project cash-flow

1. 3.—- finarcing scurces ard conditions
1.4,~ operating expenses

2.~ technical project data:

o
[y
1

physical lay—-out of structures and
buildings

engineering specifications
equipment and machinery

cperating systems and procedures
power arnd tuels supplies

1

n.n_'umm
Ul:bwm
1

3.~ economic project data:

.~ berefits (local,regiornial and national)
.— costs (local, regional and national)
.~ externalities

SN ]

G [0 =

4, - sccial project data:

4,1.- benefits (lcocal,regiornal and naticnal)
4.2.- costs (local,regional and national)

4.3.—- externalities

Natural hazards information to be gathered about the

case study area and supplied to participants

1.~ general data (applicable tc all case studies):

1.1.- natural rescurces

1.2.- geographic characteristics
1.3.- climatic characteristics
1.4.—- special local features

.- gerneral atmcspheric and hydrologic hazards
information (whern applicable):

c.1l.- event infcrmation

2.2. - hazards information
2.3.~ risk informaticon

2.4.—- vulrierability information



3.—- flood hazard informatidén (when applicable):

3.1.- event information

3.2.- hazards information
3.3.~ risk information

3.4.—- vulnerability information

4. - geclogic hazards information (when applicable):

4.1.- event information

4.2.—- hazards information

4.3.- risk information

4,4.~ vulrnerability information

5. - other hazards informaticn (when applicable):

S5.1.- event information

5.2.— hazards information
S.3.— risk information

S.4.- vulnerability information

d. - Case study structure and schedule

The case study shculd be structured in two different
phases: (1) initial case study presentaticri to course
participants; and, (2) case study development by course
participants.

The first phase -should tctal no more than six hours of
formal presentaticn time, and anocther six hours of field
visits. The second phase of the case study shcould cover
a minimum of tern hours of consecutive supervised workshop
sessions. It is sugpested that the following schedule
totalling a minimum of 24 hours be adhered to:

ist. week: 1 houwr presentation lecture
6 hours field trip (Saturday)

gnd. week: 1 hour presentation lecture

3rd. week: 1 hour presentation lecture

4th. week: 1 hour presentation lecture
14 hours case study development

While field visits tc the case study site are considered

essertial during the first phase of the case study,
further field trips during the secocnd phase are opticnal.

10



e. - Case study coordination and rescurce pecple

The case study shcould be cocrdivated by cne of the
instructors of the course. Preference should be given to
instructors that will participate in the entire course.

The presentation and developmert of the case study should
be suppcrted by loccal prafessicnals who have first-hard
kriowledge of the project, and who can act as resource
persans. It is recommerded that these professicnals be
directly irnvolved in the project and, as needed, be
supplemented by professicnals from local universities
(faculty members) and from goverrment plarming and
secterial agericies,

f.- Case study working groups

The case study should be developed through the
establishment of multidisciplirnary working groups drawn
from the participants in the course. These groups sheould
be formed by the begirming of the second week so that
they have at least three weeks to carry cut the riecessary
research, preliminary discussions, and progressive
preparation of the required case study group report.

g.~ Case study evaluation

It is recommerded that the participants' performarce in
the case study be evaluated through the preparation of
writtern group reports and cral preserntations. The actual
contents of the written reports should be defined
according to the particular case study and the rescurce
material made available, but a fairly detailed document
should be required from the different groups. The oral
presentations should be brief in nature arnd limited to
the presentation of each group’s cornclusicons and
recaommendations, followed by a discussion with all
participants.

6.~ TECHNICAL FIELD TRIFS:

It is recommended that technical field trips in which
participants car observe natural pheriomeria and their
development implicaticrs be used to supplement thecretical
material and classvraoom work of the course. While additional
field activities are opticnal, a crie day technical field trip
directly related to the course case study and a more
extensive weekerd field trip focusing on several natural
hazards are recommerded.

11



In addition to a one day technical field trip to the
site(s) asscciated to the Merida Massive Transport Systemn
case study, the two firat pilot courses included a major twao
and a half days technical field trip in which participants
travelled to the central flatlands of the country to observe
a regional fload control system that covers some 25 000
hectares of extension. During the trip to and from the
flatlands, the course participants had the cpportunity teo
observe various natural hazard prone areas (seismic faults,
landslides and mass—mcavements) irn the RAndean range.

It is suggested that the technical field trips, and
particularly the major trip, be carried cut within the ccurse
structure observing the following guidelines:

a.— Organizaticrnal aspects

1.- The sponscring institution should be completely
responsible for the erganization of the field
trips.

2.- The course instructcrs of the relevant thematic
urnits should participate in the field trips.

3.- The field trip leaders should be lccal
professionals with first-hand knowledge of the
area and the natural hazard praoblems.

4.~ The participarnts should receive a briefing prior
ta the field trips which emphasizes on the
cbservable natural hazards and the development
plarming issues of the trips.

S.- The participants should receive a briefing on the
form and contert of the required field trip
reports.

b. - Natural hazards considerations (major field trip)

existerce of major observable natural hazards
conditions
. existernce of eccvamic and humarn activities

irn the areas to be visited
- existerce of scme type of mitigaticn programs or
measures (projected or already in place)

-
.
l

o
I

0

c.— Logistic considerations

- easy accessibility of the area to be visited

~ safe and healthy enviranmernt

- existerice of adequate accommadations and food
supplies (major field trip)

[ PO

-
fo



7.- COURSE BUDGET:

Due to the differences that exist in terms of costs in
the different countries, it is not possible to predetermire
arn cverall budget for proposed course offerings. Likewise,
the number of participants and instructors, and the
characteristics of the field trips will affect the tatal
course ecast. In spite of such differences in costs the
feollowing items can be painted cut as being the mair budget

components:

a.~ Farticiparts

1.~ travel and terminal experises
2.— subsisterce allowarice

b. - Instructors (contracted)
« — hornorarium

.~ travel and termirnal experises
«— per—-diem allowarce

(I U o

c.~ Training activities and irnstructicnal material

1.- administrative and crgarnizational expenses
2. - phatocoping

3., - field trips

4.- telephore arnd telex

Ammex I.6.1 presents a detailed sample budget sheet for
use in plarmirnn the course.

8. - HANDLING OF INSTRUCTIONAL MATERIALS AND DOCUMENTS
FOR DISTRIERUTION

The adequate hardlirig and distributicn of instructicral
materials and handouts is an important compornent of the
course. Materials and documernts for distributicon should be
submitted by instructors and participants (individual case
studies) which should be reviewed and reproduced. The
following guidelines for the handling of such materials and

documerits are reccammended:
a.~- Instructional materials

1. - Instructors and rescurce perscons should
suubmit materials for distribution at
least orne week before their respective
presentations or workshops take place.

-
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2.~ Instructors and resource persoris should be
required to submit material fallowing a
predetermined format to facilitate handling and
reproduction.

bh. - FParticipants’ individual case studies

1.~ Participants shculd be requested to submit
their respective individual case studies during
registration at the begirming of the course.

2. - Participants should be requested to submit
their respective individual case studies
following a predetermiried format to facilitate
revisiornn and reproductiacar.

9.~ GENERAL ORGANIZATIONAL SCHEDULE:

The presentaticrn of the ccurse will require the execution
of a number of programming activities which will have to be
coordinated and completed in a timely fashicn. While the
specific comporents of that orgarnizaticonal process will tend
tc vary with the course structure, site and dates, Table 1
presents a general schedule to be used as a guideline. .

14



"TABLE 1.- GENERAL ORGANIZATIONAL COURSE SCHEDULE

I #esaes  PLANING HORIZON BEFORE THE OOURSE STARTS (months) & & ¢ ¢ ¢
ACTIVITIES |
11111019 18 171 S 14 13 12 1Y 10
| | | | | | ! | | | I | |—
I1dentification of course objectives ! | [ | | i i { | | | | |
land content | | | IXXXxxxi | | | 1 [ 1 | |
| | | | i | [ i | | | i | |
C (ldentification of potential i [ | i | | | | | l l | !
0 lcourse sites | | | IoXxxixx | [ | | | | I
U1 | | | i | | I [ 1 | I | IC
R WWisits and selection of course site | | | | IXXXXXxixxx 1 [ [ | i | 10
g 1 l { | | ! | | [ l | | | 1u
E !ldentification,visits and selection | ! [ | | ! t l ! | t | IR
lof course field trip sites | [ l ! BXXXXXXIXxx | t | | I ! (]
{ t ! | i ! l | | { | 1 ! lE
IFinal definition of course | | | | { [ | | | | | | |
lobjectives and content | | | ( | IXXxxxxi l | ! [ | l
|
|
I lldentification of imstructors | | | | IXXXXXXIXXXXXXEXXXXXXIXXXXXX ] i | | 11
N | | | | | | i i | | | i l IN
S ISelection of instructors | | | [ | | | PXXXXXXIXXXXXXI | | 11
11 ! i ! | [ | | | | ! | { 1T
o [Travel and hotel arrangesents (a) | i | | | l [ | | 1XXxxxxi | I
IR
T
P ICourse announceeent | | | | | IXXXXXXIXXXXXXIXXXXXXIXXX | | | 11
A1 I | | | | |——I | [ | | I 10
R ICandidate application (b) | | i { | [ I XXLIXXXXXXIXXX | | ! I N
T i | | ! | | | | [ | ! | | |
I I5election of participants (b) | t [ b I | | | 1XXXXxxi | ! !
c I ! | | ! | | | | | | { ! 1D
I INctification to participants (b) | | | | [ | | | | xxx | ! IR
P | | [ [ | i | I | | ! | )
. [ITravel and hote! arrangesents (a) | i I | i | | | | EXXXXXXIXXX | E
!
|
M (Instructors' lecture materials i | | | | ( [ [ I | IXXXXXXEXXXXXX]
At ! | i | I | [ | | | ! | !
T 10ther materials (videos, films,etc.) | | | { | | | | | I LXXXXXXIXXXXXX]
E | I I | i | | | | | | | | |
R {Handouts revision and editing | l | | | | | | [ | PXXXXXXIXXXXXXI
I I | [ i | ! I | | | ! | |
A IParticipant case studies | | | | | | | | | | I XXXIXXXXXXi
L1 | I | | | | | | [ [ | [ |
S IReproduction of materials | | | | | | | | { ! | IXXXXXX1

T T T T e e e e e e e e e e e e e e e e e e e e e - . —— a — —— - - —— e ——

Notes: (a) Subject to the tourist/holiday schedule of the course site city.
(b) Bubject to the course being national or regional, and to whether participants will be required to present a case study.



SUMMARY OF THE ANNEXES TO PART I (%)
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I.6.1.- Course Budget Format Sample

Note: (#) Refer to VOLUME II: COURBE MANUAL ANNEXES
Numeratior of annexes corresponds to the specific

section to which they are related and, thus, the
numeratior used will nat necessarily be consecutive.
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PART II.— PRINCIPAL ACADEMIC ASPECTS
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PRRT II.-~ PRINCIPAL ACADEMIC ASPECTS

This part of the maruwal is divided into two sections
which econtain the prircipal academic aspects of the course,
and is interded as a guide tc assist in the organization ard
determinatiorn of academic standards for the course.

1.~ ACADEMIC NORMS:

While it is expected that the implementaticn of a set of
academic riorms will be subject to existing policies of the
sponscoring institution, it is recommended that the fullowing
guidelines be observed:

a.- Individual participaticon

Farticipants are expected to actively participate on a
full—time basis in all the activities of the course,
including the preparation of homewzrk assigrments,
classroom presentations and exercises, field trips,
examinations and the course case study.

b. - Course completinorn (evaiuation of participants)
The approval of the ccocurse, and thereby the granting of

arn "ARPPROVAL CERTIFICATE" ta an individual participant
should be subject to the following conditions:

i.- atterdarice at rno less tharn 90 percent of all
course activities; arnd,

o
I

. cbtaining at least a 75 percent grade
point average for the four examinations,
graded homewcork, trip reports, and case
study workshop.

Farticiparts wha do not meet the class attendarce
criteria but wha have a 75 percent or above grade
point average should be entitled to receive a
"PARTICIPATION CERTIFICATE."

Farticipants who meet the 90 percent class attendarnce
criteria but wheo have a grade point average between S0
and 75 percent should alsc be entitled to receive a
"PARTICIFATION CERTIFICATE. "

18



Participants with less than a 50 percent grade point
averange shculd not be entitled to & course certificate.

2.~ COURSE EVALUATION BY PARTICIPANTS:

While the sponscoring instituticorns might already have a
course evaluation systems, the following evaluation system
and questiormaires are recommended for use in the course:

a.~ Evaluatior system

The proposed evaluation system is composed of two
questionnaires. The first ore is to be completed by
participants at the end of the second week of the course,
and the second one at the end of the course. Dividing
the evaluation process in two separate units is
recommended as a means tn achieve a greater clarity in
the evaluation prcocess.

b. - Evaluation questiornnaires (See Annex Il.2.1).

3. - CLASS SCHEDULE:

While it is expected that future proposed courses will
underge changes in structure and sequence to accommodate
special country arnd/or regional interests, Table 2 presents
a class schedule as a basis for course planning.

Note should be made with respect ta the lecture hours
devoted to the "presentation of participant’s case studies"
(See Table 2). These units are included in the proposed
caurse schedule but are rcot presented in the COURSE
CURRICULUM section of this maruwal (Part III). The reasons
fore that is that they do riot constitute formal lectures, and
that requirirp case studies from participants is an cptional
feature within the recommernded course "core requirements. "
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TRBLE 2.- RECOMMENDED CLRSS SCHEDLILE

"sponisoring institution" _ "co-sponsoring irnstitution"

COURSE ON EVALUARTION OF NATURAL HFIZARDS INFORMATION IN THE PREPARATION OF INVESTMENT PROJECTS

City, Country (date)

: : MONDARY : TUESDFY : WEDONESDRY : THURSDAY : FRIDRY : SRTROAY:
: tine : {mm/dd) : Cman/dcl) : (mmsdd) : {mm/dd> H (mm/dd) : Camsdd) :
: B:00 : : : : 3 : :
: : Registration : : : : : :
: 3:00 : : : : Introduction : : F :
fereeccelinenncncanacnnal : : to geologic : : I :
: 9:05 : ¢ Envirommental : : hazards : : E :
: : : management : Flood hazards : T Seismic and : L :
: 10:00 : COURSE : and natural : : (Unit =6 T valcanic : o :
teeeenne : INTRODUCTION : hazarcds : (Unit 35> feemertancancanana : hazards : :
: 10:15 : : : : Seismic and : : :
: i (Unit #1) : (Unit =3 : : voleanic : (Unit &7 : T :
: 11:15 ¢ : : : hazards 3 : R :
Seccereslotcacananccnnns . Tanassecscccasanalacncnnneanes ceeal I :
e teeseccce it cccecatsttuaaecaa s et ccancaenaacnecemetaatetatcecas et onennnsanansl P :
: 14:00 : : : : < : :
: 15:00 : : : : : : I :
HERP : HfAtmospheric : Flood hazards : Seismic and : HEEXLY : :
: 15:05 :Natural hazerds: and hydralogic: : volcanic : EXAM : :
: tand the process: hazards: : (Unit 85) : hazards : :{Unit #9):
: 16:00 : of integrated : drought and : : : : :
Secann.. : development :desertification:................ : (Unit. #7) fececenccnaanen el :
: 16:15 ¢ planning : : Presentation : : Course case : :
: : : : of participant : P study - Part I : :
T 17:15 ¢ (Unit #2) : (Unit #4) ! case studies : (Unit 88) : :


http:mm.dd.yy
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TABLE 2.- RECOMMENDED CLASS SCHEDULE <Cont.)

"sponsoring institution" “co~sponsoring institution”

COURSE ON EVALUATION OF NATURAL HAZARDS INFORMATION IN THE PREPARATION OF INVESTMENT FROJECTS

City, Country (date)
LA SR R C LA S S SCHEDULE LA B R

Second Heek
: : MONDARY : TUESDRY : WEDNESDRY : THURSDAY : FRIDRY :
: time : {mm/dd) : Cmm/dd) : (mm/dd) : (mm/dd) : (mm/dd) :
s 8:00: : : : : :
: : : : : : Natural :
: 9:00 : : : Multiple : Multiple : hazards :
HPRP : : geologic : geologic : information :
: 9:05 : Mass—movement : Land use : hazards : hazards : systems and :
: : hazards : and secoil : and : and : sources :
: 10:00 : : degradation : lifeline : lifeline : (Unit =213 :
fTeeneane t (Unit 810 : hazards : network : netuwork fecntccnanancnncanl
: 10:15 : : : mapping : mapping : First course :
: : : (Unit s11) : : : evaluation by :
: 11:15 : : : Unit 812> : C(Unit #12) : participants :
: 14:00 : : : Multiple : : :
: : Land use : Land use : geologic : : :
: 15:00 : and soil : and soil : hazards : Natural : :
{<e..-...? degradation : degradation : and lifeline : hazards : HEEKLY :
: 135:05 : hazards : hazards : network : information : EXAM :
: : : : mapping : systems and : H
2 16:00 = (Unit #11) : UUnit #11> - (Unit #12) : sources : :
: 16:15 : Presentation : Presentatiorn : Presentation : (Unit #13) : Course case :
: : of participant: of participart: of participant : : study - Part II:
: 17:15 ¢ case studies : case studies : case studies : : (Unit =14> :

rev. x - mm.dd.yy
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TABLE 2.~ RECOMMENDED CLRSS SCHEDULE (Cont.)>

“sponsoring institution® “"co-sponsoring institution"

COURSE ON EVALUARTION OF NATURAL HAZARDS INFORMATION IN THE PREPARATION OF INVESTMENT PROJECTS

City, Country (date)
LI I C LA S S SCHEDULE *# & o »
Third Heek
: : MONDEY : TUESDAY : WEDNESDRY : THURSDRY : FRIDARY : SAT./dd :
: time : Cmm/dd) : {mm/dd) : {mm/dd) : (mm/dd> : (mm/dd> s SUN./dd :
¢ 8:00 : : : : : : :
: : Economic : : : : : :
: S:00 : planning : : : : Technical : F :
Tereence : and : General : Project : Project : fieid trip Il : I :
: 9:05: natural : economic : formulation : formulation : briefing : E :
: : hazards : analysis : and : and : : L :
: 10:00 : (Unit #15) : theory : natural : natural : (Unit 821} : 0 :
feecereslacncasncaacnnaal : hazards : hazards fecscenecccccacnn : :
: 10:15 : Multicriteria : (Unit 817) : : :(10:15 - 12:19) : :
: : Analysis : : (Unit %19 : (Unit 819D : : T :
£ 11:15 ¢ (Unit =16) : : : : WEEKLY : R :
feeiccseloncsacacassccsataceannccsancccaloccecncnncncanas Teaesceeracceaans . EXAM : 1 :
.......................................................................... Teeeecccacansasal P :
: 14:00 : : : : : :. : :
: : : : Project : : : :
: 15:00 : : General : formulation : : : :
lereenen : : economic : and : licceavroces cesenl I :
: 15:05 : Multicriteria : analysis : natural : Review of : : :
: : analysis and : theory : hazards : probability : - :
: 16:00 : integrated : (Unit #17) : (Unit #19 : theory : TECHNICAL :(Unit 822):
lecee-..: development Teececscecacanan - : : FIELD TRIP II = 3
: 16:15 : planning : Course case : Presentation : (Unit 820) : (Unit 822) : :
: : :study-Part III : of participant: : H :
: 17:15 ¢ (Unit #16) : (Unit 218D : case studies : : : :

rev. x - mm.dd.yy
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TRBLE 2.- RECOMMENDED CLASS SCHEOULE <Cont.)

"sponsoring institution" "co-sponsoring institution"

COURSE ON EVALUATION OF NATURAL HAZARDS INFORMATION IN THE PREPRRATION OF INVESTMENT PROJECTS

City, Country (dated
8 * » =« C L A S S SCHEDULE * & = »
Fourth WHeek

T T Tmonoay T = quesbay i weoNESDAY - Thurspay T . FRIDAY
: ﬁime : (mm/dd) : Cmmsdd) : Cmm/dd) : Cmm/ddd : Cmm/dd) :
: :66.; .............. ; ............... ; .............. ; ............ ; ;
: : : : : : Final course :
s 9:00 : : : o : evaluation :
teecaen.t : : : : by :
% 8:05 : Natural : Natural : COURSE : COURSE : participants :
H : hazards : hazards - : CASE STuUDY + CRASE STUuDY : :
: 10:00 : and : and : WORKSHOP : WORKSHOP : :
teecaaaas project : project : : lecntennancnenans :
: 10:15 : evaluation : evaluation : (Unit %24) : (Unit 224 :

D 11:15 : (Unit #23)  :  (Unit #23) - : :

;-ii;b&-; ............... ; IIIIIIIIIIIIIII ; ................ ; ................ ; .............. ;
: : : : : : CLOSING :
: 15:00 : H : : : SESSION :
: 15:05 :  Natural . COURSE : COURSE :  MEEKLY .

: : hazards s CASE STuDY : CASE STUDY : EXAM :

: 16:00 : and : WORKSHOP : WORKSHOP : :

leeceanal project : : : :

: 16:15 : evaluation : (Umt 824D : (Unit #24) : :

: 17:15 :  (Unit #23) - : : :



SUMMARY OF THE ANNEXES TO PART II (%)

II.&. 1.~ Course Evaluaticrm Questicrmaires
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COURSE MANUAL ANNEXES

Note: (#) Refer to VOLUME II1:

Numeration of arnexes corresponds to the specific

section to which they are related and, thus, the
rumeraticn used will riot recessarily he consecutive.



PART III.- COURSE CURRICULUM



PART I1I1.- COURSE CURRICULUM

This part of the manual is divided into 24 sections, each
of which corresponds to a thematic unit of the course
curriculum. While the course curriculum presented herein
has beer tested in the firgt tws pilot courses presented in
Merida, Vernezuela, during 1986, its compornerts, structure ard
sequerice should be revised arnd adjusted for future course
offerings to ernsure that it fulfills the specific course
interests and interded orientation.

The &4 unit summaries are presented following a common
format to facilitate their urnderstanding and include, when
applicable, the following information:

1.- Urnit sequerice number and title

2.— Objective
.~ Time allotment
4.~ Contents
5.~ Classroom and/or hamework exercises
. - Recommerided irnstructor?s reading
7.—- Additional instructicnal material
8. - Additional supgested bibliography
9. Sample exam questions
Selected support materials for the Course Curriculum

secticon of this mavrual are presented in Vol I1.-COURSE
MANUAL : ANNEXES.



UNIT #1: COURSE INTRODUCTION

OBJECTIVE: Intrcduction of the course, the sponsoring
crganizations and the collaborating institutions.
Explanation of the cocurse objectives, structure,
schedule, and requirements.

TIME ALLOTMENT: 2 hours

CONTENTS:

1. - Description of the instituticons that are participating in
the organization and presentation of the course

2.- Description of the evalutionn of the course

:

3. - Presentatiaon of the course objectives

Withirn an integrated develcopmernt plarming context and
through ar interdisciplinary approach, the basic
cbjectives of the course are:

a.— to familiarize the participants with available
information on rnatural hazards, includivig an
understanding of its generation, content,
orientation, and potential uses in develcpment
plarming activities;

b. - to gernerate arn awareress among the participants
concerning the importance of natural hazard
management iv develcpment plarming;

c.~ to familiarize the participants in the use of natural
hazards information in the formulation and evaluation
phases of the preparation of investment projects;
and,



d.—

toc expose the participants to a multidisciplinary
working group and to provide them the cpportunity to
develop the necessary technical attitude and language
to address natural hazards and development plarming
isnues in such groups.

Explanatiori of the course structure

principal weekly topics

brief description of the course units
classroom and homework exercises
participarnts case studies

course case study

technical field trips

evaluations systems (examinations, classroom and
homework exercises, individual case studies, course
case study, and field trip reports)

academic requirements (atterdarce, approcval, etc.)

course evaluation by participants

S5.~- Question ard answer pericd
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END OF UNIT &1



UNIT #2: NATURAL HAZARDS AND THE PROCESS OF INTEGRATED
DEVELOPMENT PLANNING

OBJECTIVE: Introduction of terms and concepts relevant to
rnatural hazards issues within an integrated
development planrning perspective

TIME ALLOTMENT: 3 hours

S S R S S ek G- D e i S ekt Wi ke e e G Y O S () T G B G S WS GO et S S e Ay bt Bt S S S WS B0 e et TS P G S MRS P SR R MG i SR e e G G S S

CONTENTS:
1. - Natural Hazards

a.— types of natural hazards

- geclcopic
- atmospheric
3.~ hydrologic

1.

b. - relaticnship betweeri disciplines and natural
hazards informaticn

1.- praducers
2. — users

c.— basic types of informaticn about natural hazards
and the compornents which characterize those hazards

l.~- event: presents rnatural pheromera in terms of
gecgraphic location arnd historic records

«— hazard: presents estimated recurrence and/or
gecgraphic locations of possible and/or
praobable evernts

3.~ risk: preserts coricepts of gecgraphic locaticon,
magriitude, returrn pericd (frequerncy), and
identification of event impacts

4.—- vulnerability: presernts risk information plus a

determination of expected losses
due to an event
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d. - concepts related to the terms, "hazard mitigationr,”
"hazard preventior," and "hazard reduction”

1.—- the modificatiorn of the magrnitude cr frequency of
an event

2.~ the reduction of the hazard posed by an event

3.~ the lesseriing of vulrierability of population and
property at risk from an event

4. - the use of preparedness and emergency response
measures to reduce losses should an event cccour

2.~ The "vicious cycle" of disasters

Reflecting or the natural disaster cccurrernces and
hazard management activities that come to pass in most
courtries, a vicious cycle is discernable that does not
permit the design and implementation of adequate hazard
mitigaticonr. The prirncipal factor is the lack of
integration betweenr the different bazard management
activities and the develapmerit plarming process. The
principal elements of that cycle are (See Annex III.2.1):

a.—- cccurrerice of a disaster;
b. - emergency respanse;

c.- rehabilitation (recovery);
d. - reconstruction;

e.- mitigation and prevention;
f. - emergericy preparedness; and,

g.- pre-event anticipation with or without monitoring
and alert.
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3.—- Principal protagonis¢ in natural hazards management

There are three gerieral protagonist groups which are
different in nature but through whose efforts effective
hazawrd manargement can take place:

a.- scientific research (universities,; research centers,
gavernment agerncies, etc.)

b. - disaster preparedriess and emergency respornse entities

.- intepgrated development plarming and sectorial
agericies

Principal elements of an integrated develcpment planviing

process

a.— evaluation of natural rescurces, including natural
hazards, and of social, economic and institutional
aspects

b.- definition of develcpmerit strategies and
identification of regional and sectorial investment

projecte

c.—- formulatiorn of investment prcajects ard their
implemeritation

Impartant aspects of rnatural hazards information

a.~ relationship between the type of information and the
uses tco which it will be put in terms of priorities,
presentation, terminclogy, etc.

b. -~ gecgraphic, administrative, and political focus
c. - temporal context
d. - gecgraphic scale
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e. - content

f.- use of the information in the different stages of an
integrated development planning process

6.- Friority areas in natural hazards research and
disaster management

a.- preventicor and mitigation within an integrated
developmerit planning context

b. - increased atterticn to atmospheric and hydraloagic
events corncurrert with geclogical event research

c.~ development of riatural hazard assessment
methodologies for use within the planning process

d. - restructuring of the prcoject formulation process to
amplify use of hazards information

e.— trainirng of develcpment plarners, particularly
project formulation specialists, in the use of
natural hazards information
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RECOMMENDED INSTRUCTOR'S READINGS:

1. - Bender, Stephen 0., (198%5). "Disaster Mitigation as Part
of T ategrated Regicnal Develapmernt Flarnning," in
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Disaster Mitigation Program Implementation, College of

Architecture and Urban Studies, Virginia Polytechnic
Institute ard State University. (See Annex IIl.2.2)

2.~ Bender, Stephen 0., (1985). "Natural Hazards Assessmert
inn Integrated Regicrnial Develcopment." OAS/Dept.
Regiconal Develaopment. (SBee Anmex II1.2.3)
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ADDITIONAL SUSGESTED BIBL IOGRAPHY:

Cuny, Frederick, (1983). Disasters and Development. Oxford
University Press.

David, Ian, (1983). Disasters as Agerts of Change 2 or: Form
Follows Failure. HABITAT INTL., No. S/6, Great Britain.
Hagman, Gunnar, (1984). Freventicn Eetter Tharn Cure.

Swedish Red Cross, Stockholm.

Hewitt, K., Ed., (1983). Interpretaticns of Calamity. Allen
& Unwir, Bostor.

Independent Commission on International Humanitarian Issues,

(1985). FEamine: A Man Made Disaster? Vintage Bcoks, New
York.
Sen, Amartya, (1981). Poverty and Famines: An Essay on

Entitlement and Deprivaticr. Clarendern Fress, Oxford.

Wijkman, A. and L. Timberlake, (1984). Natural Disasters
Acts of GBod or Acts of Man? Earthscar, London.
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UNIT 82 HOMEWORK EXERCISE

COURSE ON THE USE OF NATURAL HAZARDS INFORMATION IN THE PREPARATION OF INVESTMENT PROJECTS

Instructions:

in your country.

Complete the table by identifying the relevant agencies that work in these areas

HRZARDS

SCIENTIFIC
INVESTIGATION <1)

TRANSLATION (2)

IMPLEMENTATION (3)

1.~

Geologic Hazards
Earthquakes
Volcanic Eruptions
Tsunami

Landslides
Atmospheric and
Hydrologic Hazards
Hurricanes

Floods

Orought
Desertification

Frost and Freezes

Fires (Forests, etc.)

Notes: (1) Agencies

(2) HAgencies
(3> HAgencies
programs

responsible for basic and applied research.

responsible for assessment and information translation and dissemination.

responsible for the introduction and use of the information in the

and projects.

formulation of



EXAM QUESTIONS:
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1.~ Defire the following terms as they relate to natural
hazards:
a. - event
b. - hazard
c.— risk
d. - vulnerability
e.— hazard mariagement
2.~ Describe the differerices betweeri the following types of
natural hazard informatior:
a.—- event information
b. - hazard informatior
c.- risk infcocrmation
d.- vulrnerability information
3.—~ For the case of earthquakes, describe the thematic
content of ore type of map which corresponds to each of
the following types of natural hazards information:
a.—- event information
b.~ hazards or risk information
€.~ vulnerability information

4.~ Identify the three principal protagonist groups which
should participate irn natural hazard management.

S.= Which are the three most important informatiorn comporents
necessary to characterize a natural hazard ?
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END OF UNIT #2
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UNIT #3: ENVIRONMENTAL MANAGEMENT AND NATURAL HAZARDS

OBJECTIVE: Introductiori of terms and concepts relevant to

methods of envirormental management planning which
specifically generates and includes natural
hazards informaticnr.

TIME ALLOTMENT: 3 hours

CONTENTS:

i.- A brief discussion of the currently used definitions of
"human environment" and of the orn-goirng debate on
"environment ard development’

e

Q. —

envirorment as defined by the dictionary:

"Set of natural, social, and cultural values which
exist in a given place and point in time that
influences the material and psychological life of
man. "

"The aggregate of all external conditions and
influences affecting life and development."

envirorment as defined by the Cocoycca, Founex and
Stockholm Conferences

envirorment as defined by The World Bank, SCOFE and
the OAS

conclusicorn: There are an infinite number of
envirorments (equal to the rnumber of all human beings
and their past, present and future groupirngs) and
that it is much more thar nature and/or rniatural

rescurces.

The concept of eccosystem and its use in environmental
management plarning, (See Annex II1Il.3.1)

Q. —

Any ecosystem has biotic and abiotic portians.
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b. - All ecosystems have structure and function.

~ flew and storage of energy

recyclivng of materials

- accumulation of informatiorn through generic
adaptation

Gl TO »
I

C. - Succession and change are sigrnificant characteristics
of ecosystems.

1.- They cccur when photosyrnthesis or the input of
energy is greater than respiration.

2.~ By holding an eccsystem at the earlier stapes of
succession, it is possible to harvest the excess
ernergy.

d. - Boeods, services and hazards are the econamic,
cultural, social and political manifestatiorns of
ecosystem’s structure and functicn, (See Annex
IIlI.3.2 and Annex 111.3.3). They have value or are
a problem for the following reascns:

1. - Certain characteristics of ecosystem structure
and furnction have econcmic, cultural, or sccial
utility arnd therefore are of value for current
develapment.

2. - Certairn characteristics of ecosystem structure
and function have scierntific utility and
therefore are of value for future developmernt.

3. - Certain characteristics of ecosystem structure
and furicticrn are important for the control of
that system and there for are of value for long-
term develcopment.

4. - Certain characteristics of ecosystem structure
and function are impaortant because they are
dargercus to the activities of development within
the same or allied systems, and their control or
mitigation is important for actual, future and
lorg—-term development.

3.= Quality of life and erivironmental quality

a.~- The quality of an environment is measured in terms of
its capacity to offer goods and services that satisfy
the needs of the individuals and groups which belong
to that envircormert.

37



b. - needs

While necessities (and desires) change acc-+wding to
culture, race, age, sex, seasons, climate, education,
irncome levels, etc., their satisfaction normally
gerierates conflicts in terwns of rescurce allocation,
Something can be considered a recessity ifi

1.- its absence causes illnessj

2.—- its presence prevents illrness;

3.—- its reintroduction heals illness; and,

4.- if the deprived person prefers it to other
satisfactions.

4.~ Envirormental management concepts:

a.—- Developmenty is the use, improvement and/or
conservation of system gcods and services and the
mitigation of hazardous events.

b. - Enivirormerntal managemerit: is the plarming and
implementation of actions geared to improve the
quality of hupan life.

c.— Nepgative envirormental impacts:t are the result of any
activity of development (or the result of any
hazardous evernt) which prchibits the use cof,
deteriorates, or destroys goods and services which
could be used or are being used to improve the
quality of human life. (Bee Annex III.3.4).

Erronecus corncepts and terms in the "envirormental!
literature

It is very common to find certain terms in the current

‘literature which, in the abserce of a previous and well

defined concept, lack meaning and lead to unappropriate
urderstarding and treatment of environmental management
issues. 6Home of these are the followirng:

a.— "the environment": Whose envirorment?

b.- "fragile ecosystems": A term used in the popular
press but which has rnot beern studied and to date has
no scientific basis.
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c.~ "environmental problem": All problems except for
those which arise from within are envircormental
problems.

d. - Menvironmental project”: All development projects
are desigrned to improve someore’s envirorment.

e.—~ "envirormental expert": Givern the nature of
environments, there can rnever be arn envircnmental
9
expert.
f.~- "sustairned development": Has not beer defined ard

probably carmcot be defirned satisfactorily. A better
phrase wauld be sustained flow of a system good cor
service.
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HOMEWORK EXERCISE: (See Annex I1I1.3.5).

RECOMMENDED INSTRUCTOR'S READINGS:

1. - United Nations Environmental Program, (1981). In
Deferise of the Earth; The Basic Text orn Erivirorment :
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2.~ Munn, R.E., (19735). Envircrninental lmpact Assessment.

Scope 5. Internaticrial Courncil of Srientific Unicons.
Scientific Committee ori Prablems of the Envirormernt.

3.~ Ehrenfeld, D.W., (1376). "The Ccriservaticn of Nar-—
resources, " in American Scientist. Val. €:648-65S6.



ADDITIONAL BUGGESTED BIBLIOGRAPHY:

Gosselink, J.G., E.P. Odum, and R.M. Pope, (1973). "The Value
of the Tidal Marsh'". Center for Wetland Rescurces,
Louisiana State University. Baton Rouge. LBU-8G-74-03.

Lugo, A.E., (1978). "Stress and Ecosystems," in J.H. Thorp
and J.W. Gibbons, Eds., Energy and Envircgrnmertal Stress

in Aguatic Systems. Department of Energy of the United
States, DOE Sympocsium Series.

Maslow, A.H., (196&). Towards a Psychalagy of Being. D. Van
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Nostrarnd Co., New York.
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Experience. Department of Regiorial Development.

Secretariat for Ecoriomic and Scocial Affairs. Washington,
Dl Cl

Odum, E.P., (1962). "Relaticnship Be:weeri Structure and
Functicn in Ecosystems", in Japarese Journal of Ecclogy
12:108~118.

Streetton, P. and §. Burki, (13978). "Basic Needs: Sone
Issues", in World Develcpmernt. Val. 6:411-c1.
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Baunier, R.E., (1983). "Evrivirorment and Develcpment ... a
Future Together?" in Development Forum, XI No. 8. Noav-Dec.

Saunier, R.E., (1984). "Regional Approaches Utilized in
Develcpmert Plarming." Natural Rescurce Technical
Bulletiri. AID-NPS Natural Resocurces Project No. S.
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EXAM QUEESTIONS:

Define and comment on the term and concept of "human
environment. "

Defire and comment on the term and concept of "ecosystem"
in terms of its significance for "environmentally saund
develapment. "

Explairn what is a humar rieed, and what determires the
quality of an envirorment.

What can be considered arn "environmentally sound
development strategy?"

Explain how are ratural ard anthropic hazards related
to envirormental management and to development planning.

OF UNIT # 3
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UNIT #4: ATMOSPHERIC AND HYDROLOGIC HAZARDS

OBJECTIVE: A general introduction to atmospheric and
hydrologic hazards including principal phericomeria
and concepts. Familiarize participants with basic
termincalogy. Generate an awareness as to the
importance of atmospheric and hydrologic hazards
in integratad development plarnning.

TIME ALLOTMENT: 3 hours

CONTENTS:
1.- Atmospheric and hydrologic hazards
a.— wrigin of the hazards

b. - characteristics of the hazards, (general
considerations, causes, and effects)

1.~ flocds
2. - droughts
3. — frost
4, - winds

c.~ available informaticn and the integrated development
planning prucess

. — scurces
.~ Wmitigatior measures
.~ use of information in plarming

Ol TG =

2.~ The "El Nino" Phenomerion

a.— gereral considerations

b. - nature of the phenomerion

c.—- effects of the phericnerion

F
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d. - information necessary for integrated development
plannirng

3. — Desertification
a.- definition of the problem
b.- methad for the identificatiorn and evaluation of
desertification hazards
1.~ riecessary information
2.- desertification irndicators

3.~ desertification evaluation
4.- desertification moritoring

c.~ preparation and use of desertification maps in
developmernt planning

1.- criteria for the preparation of the maps
2. - use of computer mapping techniques

d. - desertification preventiocrn and contral
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RECOMMENDED INSTRUCTOR'S READINGS:

1.- Lopez 0., Carlos, "Metecrological Hazards and
Desertificaticr," (lecture notes), Merida, Venezuela,

1986.
ADDITIONAL INTRUCTIONAL MATERIAL:

1. - Video tape (Spanish), "El Ninc." Available through the
Centro de Irvestigaciores de Zonas Aridas (CIZA)
Uriiversidad Nacicnal Agraria - La Mclira, Casilla
Postal 330, Lina 1, Peru.

2.- Video tape (English), "Plaret Earth Series: The Climate
Fuzzle." Available thrcugh Films Incorporated, S547
North Raveriswood, Chicagm, Illivcis 60640-1199,
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ADDITIONAL BSUBGESTED BIBLIOGRAPHY:

Draegre, H.E., (1983). pesertification ¢f Arid Lands.
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Hardwood Academy Publishers, New York.

Garcia, R.V., (1981). Drought and M

—— e — — —

Hall, A.L., (1978). Drcught and Irrigaticn in North-East

Erazil. Cambridge University Fress, New York.

National Geographic Society (U.S.), (1978). FPowers of
Nature. Special Publications Division, N.G.S.,

Washington, D.C.

Reining, P., Ed., (1982). Handbocck on Desertificaticn
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Indicators. RRARS, Washingtcn, D.C.
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Sears, P.B., (1981). Deserts on the March. Urniversity of

Oklahoma Press, Norman, Oklahoma.

Spooner, B. and H.S8. Mann, Edts., (1982). Desertificaticon
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Acadenmy Press, New York.

Stiles, D., (1384). "Desertification: A Question of Linkage."

Tolba, M.K., (1984). "A Harvest of Dust." irn Degsertification
Control No, 10, UNEP.
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UNIT #4 HOMEWORK EXERCISE

ATMOSPHERIC AND HYDROLOGIC HAZARDS

Based ori the material presented in class prepare a brief
essay (approximately 150 words) on each of the following
topics:

a.- The most predominant atwospheric and hydrologic hazards
by gewographic region in your country (you can follow
either a topographic zoning ocr a trarnsversal
section of the country).

b. - The incipient ard/cr eviderice of desertification
processes vaat can be fournd in y ‘ur country, and their
respective sccial and ecoricmic impacts (examples of
desertification processes: soil losses due to
salinizaticor, hydrclogic arnd eclic erasicrn, poor
drainage and flodds, losses in the quantity and quality
of surface and underground waters, reducticn of the
vegetal cover due to anthropic intervertion, etc.)



EXAM QUESTIONS:

i.— Explain what are atmospheric and hydrologic hazards and
what are their basic causes.

2. - Briefly explain which are the impacts of:
a.—- flcoads

b. - winrds

3.— What is the "El1 Ninc" phencmerion?

4.—- Briefly explain:
a.—- What is desertification?

b.- Which are the prirncipal anthropic causes of the
desertification hazard?

c. - Which are the principal atmospheric ard hydrelogic
hazards that assist in the intensification of the
desertificatirm hazard?

d. - What constitutes desertification prevention and
monitoring?

5.~ Explain how would you go about gathering and
utilizing wmeteorological hazards information in the
irtegrated develapment plannirng process.
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END OF UNIT #4
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UNIT #5: FLOOD HAZARDS

OBJECTIVE: Frovide participants with an overview of flood

hazards. Familiarize participants with the
principal concepts and basic terminclogy, and

with an understanding cf the methodolcogies used in
the evaluation of flood hazards for formulating
investment projects. Gererate an awareress about
the importance of floods in integrated development
plarming.

TIME ALLOTMENT: S hours
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CONTENTS:

1.~ Basic coricepts

Q. —

bl—

flcod

flocdplain

controlled floodway

design flocod

flood severity

vulrerability

elements urder risk
specific risk

risk

frequercy and magnitude
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2. - Causes of floods
a.- tropical cyclones
b. - strong local storms

C. - combired atmospheric, hydrocleogic, and geclogic
factors

de- artificial cabstructicns

3.~ Analysis of flood events
a.—‘water depth
b. ~ water volume
c. - sedimert content
d.- flood duration
€. - seascnal factors
f.- rate of water elevation
g. = return pericd (frequericy)
h. = information sources

i.— time of coccurrence

4. - Vulnerability analysis

a.~ critical factors

1.- water depth
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.- flood frequercy
3.~ water volume
4. - topography

b.~ basic criteria
1.~ loss of life and injuries
2. - capital investmert losses (infrastiructure ard
production facilities)

3.~ disruption of infrastructure and production
facilities furictions

c.~ flood vulrierability classificaticon

1. - frequent and infrequent flonods
2.—- low, medium, ard high vulnerability

S.~ Limitations in the use of lands and infrastructure
a. - application‘of standards and ccdes
b. - vulrerability index matrix
C.—- vulnerability matrix for frequent flocods

d. - vulrerability matrix for infrequert floods

6. - Flood damages
a.- damage evaluation method
b.~ ecorcmic classification
1.~ direct damages

2. - indirect damages
3.~ secondary damages

7.~ Armual damage and risks cost
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a. - expected annual damages estimation

b.~- flocd frequency analysis

C.- risks cost

8.- Flood mitigaticn measures

a.— types of measures

1. - measures that reduce severity

2. = measures that reduce vulrierability
3. - emergericy measures

4.~ flood—proof construction

9.~ flood irnsurance

6.~ floodplain zoning

7.- flood warning system

8.- public education

b. - information requirements

1. - river gecmetry

2.~ flow and elevaticon

3.~ economic data

4.~ value of expected damage
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RECOMMENDED INSTRUCTOR'E READINGS:

1.- Amisial Roger A., "Flocd Hazards, (lecture rotes),
Merida, Venezuela, 1986,

2.~ Smith, K. and G. Tobin, (1973). Humarn Adjustment tc

Elood Hazards. Longman, New York.

3. - Southeastern Wisconsin Regional Planning Commission,
(19568). FElcocodland and Shoreland Develcopment Guide,
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Wankesha, Wisconsin.
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4.- USBS, (1984). Proceedings of the Gecolcocgic and

Hydrolocgic Hazards Training Program. Open File

Report 84-760. USGS, Reston, Virginia.

ADDITIONAL INTRUCTIONAL MATERIAL:

l.- Video tape (English), "Planet Earth Series: The Blue
Planet." Available through Films Incorporated, S547
North Raverswood, Chicago, Illincis 60640-1199,

ADDITIONAL SUGGESTED BIBLIOGRAPHY1:

James, D.L. and R.R. Lee, (1971). Econcmics of Water

Plarnning. McGraw-Hill, New York.

Ministry of the Environment, (197%5). Carada Water Year Hocok

1975. Information Canada, Ottawa.

United Nations, Geneva, Switzerlard.

Hydrological Aspects. Urnited Nations, Gereva,

Switzerland.

UNDRO, (1979). Natural Disaster and VYulnerability Analysis.

Urniited Natiorns, Gerieva, Switzerland.
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U.S. Water Resource Council, (1978). "Flooplain Mariagement
Guidelines for Implementing E.O. 11988." Washingten, D.C.

Whipple, W., et al., (1983). Stormwater Maragement in
Urbanizing Areas. Frentice Hall, New Jersey.

White, G.F., (1974). "Natural Hazards Research: Coricepts,
Methcads and Policy Implications," in Natural Hazards,
Local, National, Global, Ed. G.F. White, Oxford
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University Press, New Yuaork.

Wood, D.W., T.C. Gooch, P.M. Proncvost, and D.C. Noonan,
(1985). Develcpment of a Flood Maragement Plan, in
Journal of Water Rescource Plamning and Management, RASCE,

111:4(417-433).



UNIT #5 HOMEWORK EXERCISE

FLOOD HAZARDS

Based on the material preserted in class prepare a brief
discussion essay (approximately 250 words) on one of the
following topics:

8. The prircipal measures that could be implemented to
reduce flood severity and flcod vulnerability in a flood
prorie urban settlement in ycur country.

b.~ The principal "artificial"” and anthropic causes for the
ccaurrence of floods and the corresponding mitigation
measures that could be implemented to aveoid or reduce
such events.

c.~ The use of flocd and flacod mitigation information in the
integrated developmerit planning process.

4]
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EXAM QUESTIONG:

1.- Explain which are the causes of floods.

2.— List the three most important factors that determine the
severity of a flood, explaining how each of those factors

causes gamage.

3.~ Defivie the following terms:
a.- flcodplain
b. - controlled flocodway
c.- flood

d. - design flocd

4.~ List the basic criteria that are used in the evaluation
of flood vulrnerability and the different flocd
classifications that are commcnly used in vulnerability
evaluations.

5. - Enumerate the different types of flood mitigation
measures that are commonly used and explain how flood
hazards arnd flcod mitigaticrn informaticon can be used in
the integrated development plarming process.
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END OF UNIT #5



UNIT #63 INTRODUCTION TO GEOLOGIC HAZARDS

OBJECTIVE: Introduce the scierce of geclogy including
principal corcepts and theories. Familiarize
participants with basic terminoclogy.

TIME ALLOTMENT: & hcurs

CONTENTS:
1.- Intrcduction to geclogy
a.~ the science of geolony

b. - basic principles

1.- geologic eras

2. - principal theories of geclcgic evalution
c.~ the earth’s crust

1.- the four spheres
2., - elements, minerals, and rocks

2.~ Plate tectonics and geclogic phencomena

a.— introduction to plate tectanics

1. - coceanic trenches, central-oceanic ridges, and

faults
2.~ plate formaticorn and displacemert

b.- types of faults
.~ slip (lateral)

« = narmal
. — reverse

O TO =
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C. - hazard implications of plate tectonics

1.~ earthquakes and areas of seiemic activity
2. - volecanoces 'and areas of volcanic activity
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RECOMMENDED INSTRUCTOR'S READINGS:

1.—- Zumberge, J., and C.A. Nelson, (1972). Elements of
Geclogy. (Chapters 3 and 4). 2nd. edition. John Wiley

——

arnd Sons, New York.

2.~ Flint, R.F., and B.J. 8kinner, (1974). Physical Geclcgy.
John Wiley and SBons, New York.

ADDITIONAL GUGGESTED BIBLIOGRAPHY:

Cattermcie, P.J. and P. Moore, (1985). The Story of the
Earth. Cambridge University Fress, New York.

Mckenzie, B.D. et al., Eds., (1979). Marn and His Physical
Readings in Envirommental Geology. EBEurgess

ot o e et o Gt Gy s B B A S s e s s G o ey M e S -  rn e e e o

Publishing Company, Mirrmeapolis, Mirrnescta.

Mears, B., (i977). The Chanuiny Sarth: Introducticn to

oy [ 3PP NPT

Gexlogy. &nd edition. D. Varn Nastrand Co., WNew York.

Parker, R., (1984). Inscrutable Earth: Expleraticrns Into the

- S L St Mt Sh e et ot G M o i e e b0 e B e BT s n e e o A o s BB s e o

Science of Earth. Scribner, New Ycrk.

> e - G e - ——

Van Andel, T.H., (1985). New Views cri an 0ld Plaret:
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Cambridge University Press, New York.
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EXAM QUESTIONS:

T G Gy S e S S T M TS W S S e i T (S G S TV - W A S Gy Sl o M ke Gty S TS D S UMD S S (T R W Pt Yot Yt Bl P vt i T s (D e e B Sty S S e R v P

1.- List the different geclogic eras of the earth's
evolutionary process.

2.~ Explain the continertal drift theory.

3. - What are the layers of the earth’'s crust and of what
elements is the crust composed?

4.- Defirvre the fcllowing terms:

a.— tectonic plate
b. - occeanic trench
c.~ central-oceanic ridga

d.- seismic fault

S.— Explain the formation and movement of tectonic plates.

END OF UNIT # 6



UNIT #73 GEISMIC AND VOLCANIC HAZARDS

OBJECTIVE: Introduce seismic and volcanic hazards including
principal pheromena and concepts. Familiarize
participants with the basic terminclogy. Provide
a general understanding of the scientific and
technical aspects of seismic and volcanic hazards.
Present the principal long term mitigaticn
techniques and systems. Generate an awareness
about their importarnce in integrated development

planmming.

TIME ALLOTMENT: 7 hours
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CONTENTS:
1.- Evaluaticor and monitoring of seismic activity

a. ~ earthquake hazards

1.- ground shaking
2.—- surface fault rupture
3.—- landslides

4, - liquefaction
5.~ tsunamis
6. - aother

b. - summary of major seismic event impacts

1.- loss of life or injuries
2.- capital losses (infrastructure and production

facilities)
3.- disruption of infrastructure and production

facilities functions
c.- seismic evaluation
1.~ earthquake parameters
2.~ dynamic parameters of seismic waves

3. - macroseismic cbservation
4, - gectectonic and gecphysical features
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monitoring and information systems

1.~ institutional structures

2. - comporients and equipmert of a seismologic
meriitoring netwark

3.~ monitoring and prediction capability

process of information gereration

1. - event

2.~ hazard

3.~ risk

4.- vulrierability

2.~ Evaluation ard monitoring of volcanic activity

a.‘..

types of valecarnces and erupticns

1.~ Hawaiian

.- cinder cones

3.~ Vesuvian

4.~ cther phericmerna (calderas and fissure eruptions)

volcanic hazards

- vealcanic ash

- pyroclastic pheromeria

=~ mudflows

- secondary effects of mudflows
volcanic gases

- lava flows

- debris flows and

- other

DNDUDOI -
I

menitoring and information systems

1.- institutional structures

2.~ camporents and equipment of a volcanclogic
morii coring network

3.~ manitoring and predicticon capabilities

process of information gereration

1.~ event

2.— hazard

3. risk

4.— vulnerability



[~ P et

summary of major volecanic event impacts

1.~ loss of life and injuries

2.~ capital losses (infrastructure and production

facilities)

3.~ disruption of infrastructure and producticn

facilities functiorns

3.~ Seismic and volearnic hazards reduction pragrams and
mitigation techniques

al-

general plarming techniques

l1.- integrated urbarn and rural development plarming

2.~ eriticals faecilities including life-lirne rnetwaonrk
identification

3.~ develupment of alert and emeryercy respornse
plarns

educatian techrniques

1.- formal hazards education in academic
irstituticons (schools and universitiec)

2. - mass—media education and awareress pragre .s

3.~ creation of civilian response coordinaticon groups

4.- design and implementatiorn of emergency situation
simulation sxercises

S. - other

enpgireering techniques

1.~ safety evaluaticr ard strengthening of existing
buildirgs, and cost and levels of seismic
upgrading: Aseismic strengthening of "existing
buildings" is an effective and efficient measure
to mitigate possible seismic calamities and forms
the irndispensable part of the urgert task for the
contral of urban earthguake disaster.

2.~ cxdes, practice amd judgement: For structures
not yet built it is important to point cut that
the desigrn and construction process needs
improvement in: (1) codes and state-cf-the-art
practice, (&) indeperdert peer review (special
structures, critical facilities and dawsl), (3)
plari—checking and inspectian, arnd {(4)
construction performance and quali.y control.

3.~ lifeline systems ard their risk analyses: Water
and sewage, telecommuricatiors, transportation,
and energy systems are recognized as essential

60



dl—

fu-

The

lifelines whose cortinued service following a
major earthquake is indispensable for
implementing emergency cperations to mitigate the
immediate consequences of the earthquake, Effort
should be made to include in this particular
section of the program the study of lifeline
systems as ar investment project and their
correspondirvig risk analyses.

regulatory techniques

1.~ urban and rural lard-use macro-zoning

2.~ urban arnd rural land-use micro—zoning

3. - real estate development and construction codes,
regulations, cordirnarces and laws

4. - other

financial and ecormmic techriques

taxation incerntives and peralties
rnon-subsidized irnsurarce

= lending and insuring palicies

- ather

Rl O] [0 =
I

r

direct goverrment techrniques

1.- public acquisition of hazard prone areas
2.~ expropriation of hazard prone areas

3.~ relocation of endangered papulaticn

4.- other

use of infarmation in integrated develcopment plarmirg

prablems in the use of seismic and veicarnic hazards
information

sacial and cultural
economic

technriical

palitical

- wther

] :b [T
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b. - opportunities for the use of seismic and velcanic
hazards informaticn

1.~ avoidarnce of losses (humarn, financial, etc.)

2.~ contribution to economic stability

3.~ formulation and implementaticn of safer
investment projects and programs
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RECOMMENDED INSTRUCTOR'S READINGS:

i.- Blong, R.J., (1384), Volcanic Hazards. Academic Fress,
New York,

2.—- Brown, R.D. Jr., and W.J. Kockelman, (1383). Geclogic

Frinciples for Prudent Land Use. U.S. Gexlogical

Survey Proffesional Faper 946.

3.~ Decourt, J., and J. Paquet, (1985). QGeclcgy: Frinciples

—— e s - — s i e e B S e Ve

4. - Kockelman, W.J., (1979). "Examples of Use of Beclopnic and
Seismcologic Infoarmation for Earthyquake Hazards
Reduction ivn Scuthern California.” U.S8. Geological
Survey, Open—-file Repcrt 83-8&.

S.~- USBS, (1984). Proceedings of the Geclcmic and Hyvdrelegic
Hazards Training Pragram. Open File Report 84-76C.

" e W Gnn e e S et S o oo R - e —

USGS, Reston, Virginia.

ADDITIONAL INSTRUCTIONAL MATERIAL

1.~ Videc tape (English), "Mexico Earthquake, September 19,
‘ 1985, " available thrcough the U.S. National Bureau of
Standards, Washingtorn D.C.

&. - Movie (lémm) (English), "When The Earth Moves, " available
through the U.S5.6.5., Restorn, Virginia.
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ADDITIONAL SUGGESTED BIBLIOGRAPHY:

Crandall, D.R., et al., (1984). "Scurcebock for Volecanic
Hazards Zonaticorn. " Natural Hazards 4, UNESCO, Paris.

Decker, R. and B. Decker, (1981). Vclcarnces. W.H. Freeman

and Company, San Frarncisco, California.

Lambert, M.B., (1980). Valcances. Uniiversity of Washinyton

Fress, Seattle, Washirgtaow,

Nicholsy, D.R., and J.M. Buchanan—-Banks, (1974). "Seismic
Hazards and Larnd Use Plarring." U.S. BGeclogical Survey,
Circular G390, USGS Washingteon, D.C.

Simkin, T., et al., (13981). Vcolcances of the World.

"t —— - o . ® s it

Smithsoniiar Instituticr., Hutchinscorn Ross Fublishing
Company, Stroudsburg, Permsylvania.

UNDRO, (1985). Volcanic Hazards Management. UNESCO, New
Yiork.

UNDRO, (1378). Disaster Freventicn and Mitigaticn,

e S St e . . B W — S e sam e ot e ot ot ol e e e e m

Yal. 1. Vaoleanological Aspects. United Nations, Gereva,

Switzerland.

UNDRO, (198&). Disaster Frevention and Mitigaticon,

BT BT PP~ PL AR PPy FLEN . P )~ UL R I — By

Vol. 3. Seismzlonical Aspects. United Nations, Geneva,

Switzerland.

Urban Regional Research, (1982). Larnd Management in Isunami

Hazard Areas. NSF, Washington, D.C.
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UNIT #7 HOMEWORK EXERCISE

SEISMIC AND VOLCANIC HAZARDS

Based on the material presented iri class prepare a brief
discussion essay (approximately 250 words) on one of the
following topics:

a.—- The principal elenents of a seismic and/cr volcanic
hazards public education and awareress program.

b. - The principal problems that normally take place in
planning and respornding to &4 seismic and/ or veolcanic
everit in lesser develcped countries, considering in
particular overall development planning issues and
goverrimental responsibilities.

c.~ The process of sejismic and/or volcarnic hazards
informaticor gerneraticn and disseminaticn, and the lack
of communicatiorn between the scientific and planning
caommunities with respect toc such information.
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EXAM QUESTIONS:

—— o —— - t——- (— " -t — st Brae S il

Describe the prirncipal seismic and volcanic hazards,

List the prircipal internatioral and naticonal (your
country) institutions that are invaolved iv seismic
research and information gerieratiorn, and list the

main types of seismologic and velcanaolegic information
that is available at the event, hazard, risk, and
vulrerability levels.

Campare the characteristics of a seismolagic monitoring
rnetwork and a volcanclogic monitorivg retwork.

Define the fcllowing terms:

a. - earthquake magrnitude

b. - earthqualie damage intensity
c. - return perioad

d. - liquefacticon

.~ mudflow

f.- cinder core

List the principal seismic and volecanic hazard reduction
programs and mitigation techniques.
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END OF UNIT #7



UNIT #8: COURSE CASE STUDY PRESENTATION (PART I)

OBJECTIVE: Introaduce the case study of the course, presenting
the general characteristics of the rnatural hazards
problem, and the coverall gecgraphic, social ard
eccrcmic context of the problem—area. Prepare
participants Yor the first technical field trip.

TIME ALLOTMENT: 1 hour
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CONTENTS:

1.- Fresentation of the basic characteristics of the case
study

a, - basic gecgraphic context
b.— natural hazards problem
.- basic sccial and ecoromic characteristics

d.- basic characteristics =f the investment project(s)
which are to be included in the case study

- Introduction to Techrnical Field Trip I

o

a.- general explarnaticorn of field trip cobjectives

b. - explanatior of field trip schedule and points of
interest

distribution of riecessary handcuts and reference
material to participants

C. ™
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END CF UMIT &8
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UNIT #9: TECHNICAL FIELD TRIP I

OBJECTIVE: Frovide participants with the cpportunity to visi
the site(s) of the case study.

TIME ALLOTMENT: € hours

SR I S R i il e D G i L i e R B G S Y PP B St el S ) W et o ele S ot B e P S W e S e Y T DG e S A S S S A i A s S = S e T S S

CONTENTS:

To be determined ivi accordarnce with the specific
case study that is chosern for the course.
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END OF UNIT #9
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UNIT #10: MASS-MOVEMENT HAZARDS

OBJECTIVE: Introduce mass—movemernt hazards including
principal phenomena and concepts. Familiarize
participantg with the basic terminclogy. Frovide
a general understanding of the scientifiec and
technical aspects of mass movements and gererate
arn awareness about their importance in integrated

develcpnent planning.

TIME ALLOTMENT: = hours
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CONTENTS:

.o — Mass—movement bazards
a.— principal types of mass movemerts

1.- falls

2.~ topples

3.~ slides

4.- lateral spreads

8.~ flows

6.~ conplex slope movenents

b. - causes of mass movements

.- topographic
.~ geologic

.— climatic
4.- seismic

I O

2. - Mass-movements reducticori programs and mitigation
techrniques
a.~ slope protection and stabilization techrniques
1.~ biclogical stabilizatiorn (vegetation)
&2.~ bicotechnical stabilization
3.~ structural-mechanical stabilization
b. - education techniques
1, formal hazards education in academic

institutions (scheools and universities)
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2.~ mass-media education and awareriess programs

3.

other

evigineering techriqgues

i =

developnent and ernforcement of constructicon code

seismic evaluation of buildings and
infrastructure

buildings arnd infrastructure including lifelire

strengthening
water and mudflow cortainment devices

other

regulatory techrniques

urbarn and rural land-use macro-zoning
urbar and rural land-use micro—-zorning

real estate development and cornstruction codes,

regulations,
other

crdinarnces arnd laws

firnarcial and econcmic techrniques

-
.

& L

taxation incentives and peralties
rion—-subsidized insurance
lending and insuring policies

other

direct goverrment technigues

OGO
- . [ ]

~- public acquisition of hazard prorne areas
expropriation of hazard prorne areas
relocation of endangered population

other

of information ivn development planning

problems in the
informaticr

1.
2.
3.
4.

uee

of mass-movement hazards

social and cultural

economic
political
aother

69



b.~ opportunities in the use of mass—movement hazards
informatian

- avoidarce of losses (human, financial, etc.)
- formulation and inplemerntation of adequate
investment projects

1.
“-‘:.
............................................................................................

CLASSRO0OM EXERCIBE: (See Anmex III.10.1)

RECOMMENDED INSTRUCTOR'S READINGS:

1.—- Gray, D.H. and A.T. Leiser, (1982). BHictechnical Slope

Cratection and Erosicon Contirol. Van Nostrand Reivhold

——— —— o T e G vt rm S o o ot e Ge e G b T 0 D e ey

Company, New York. (Chapters 2, 3, S, and 7).

2. - Kockelman, W.J., (198€). "Some Technigues forr Reducing
Lardslide Hazard." FBEulletin of the Asscciation of

Engineering Gecologists, College Station, Texas,
Val. &3, No.l.

Z.-- UNDRO, (1978). Digsaster Frevention and Mitigaticon,

s e T e o i e o e 4ot e e et e et e e tme met G WD bhe w0 v e e D

Vol. § - Land Use Aspects. Urnited Natiorns, Gereva,

- - = —eees et LS

Switzerland.

ADDITIONAL SUGGESTED BIBLIOGRAPHY:

Brown, R.D. Jr. and W.J. Kockeiman, (1983). "Geculogic
Frinciples for Prudent Land Use, A Decision-—-Maker's Guide
for the San Frarncisco Bay Region. " Frofessional PRPaper
346, U.S5. Gecological Survey. Goverrment Mrinting Office,
Washington, D.C.
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Morgenstern, N.R. and D.A. Sangréy, (1978). "Methcods of
Stability Analysis" in Landslices: RAnalysis and Control,

ed. by Shuster, R.L. and R.J. Krizek, Trars. Res, Board
Spec. Rept. 176, NAS-NRC, Washingtcor, D.C.

U.S. Geological Survey, (1983). "Gomals ard Tasks of the
Larndslide Part of a Ground—failure Hazards Reducticorn
Program. " Circular 880.

Varnes, D.J., (1978). "Slupe Mavewment: Types and Processes”
in Landslides: Analysis and Control, <d. by Shuster, R.L.

and R.J. Krizek, Trans. Res. Board Spec. Rept. 176, NAS-
NRC, Washington, D.C.
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EXAM QUESTIONS:
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1. - Describe the principal types of mass—movements.

.- Describe the three basic causes of mass—movements.

3.— Destcribe two instances in which man's intervention can
generate mass—movement in otherwise stable slopes.

4.~ Defirne the following terms:
a. - soil creep
b.— foliation
c. - rock topple

d. - retaining structure

5.~ Describe using specific examples the three barfic
measures for slope stabilization.
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UNIT #11: LAND USE AND SOIL DEGRADATION HAZARDS

OBJECTIVE: Introduce the principal concepts and termivcalogy
used in scil eciernce. Frovide participarnts with
ar understanding of the problems and opportunities
asscociated with scil detericrvaticn and
conservation., Generate arn awareress about the
importarnce of adopting adequate soil management
practices and swil degradation mitigation
techriiques.

TIME ALLOTMENT: 7 hours

.-...._._._..-..._._.._--_.._...._._....-_.._......_--_..,._.____..__......__......._...._..........._..._.._-.._...-........ ........

CONTENTS:

.- Introduction to sail use hazards

a.— saturated suwoilsg

b. ~ salirnity ard alkalinity

C.— lateritic scoils

- Characteristics and properties of the scail

iy

a. =~ morplhiclagy

e~ Color

«— texture

. eonsistency
acidity

CHE TN

[
-
L]

&

b= herizon limits in the scil profile

1.~ orgaric horizons
&, = mineral horizorns
Se~ lithologic discontinuity



3. Physical arnd chemical characteristics

b4, —

A« -

physical characteristics

1.~ apparent density
2.~ porositv
3.- humidit.

chemical characteristics

.- PH factor

&.~ orgaric matter

3.- cation and base exchange
scil profile

1. typical pedon

.- rarge of characteristics
3.- arnalysis techniques

Soil classification

]. —

[

sciertific classification

- classification systemn

capacity

i.
. ~ cataegories of soil classification

land use classification

1.~ classification system

2.~ categories of scil plassification

ciassification of irrigable soils

1. - classification system

2.~ categories of soil classification

Scil studies and development plarnrning

a., ~

elamerts of a swils study

1.~ preparatcry phase

2. = preliminary photo-interpretation
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3.~ systematic photo-interpretation
4.~ field work

9.~ laboratory analysis

6.~ map compilaticn and veport

b.~- types of soil studies

1.~ exploratory
2. = recornaissarce
S~ semi-detailed
4, - detailed

c. - development plarning applicaticons

1. - general land/soils classification
2. - agriculture plarming

de s nor—agriculitural plarming

4.~ enygineering studies

9.~ 521l degradaticon mitigation technique

a
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RECOMMENDED INSTRUCTOR'S RERDINGS:

1.-- Davison, D.A., (138C). Sgils and Land Use FPlarming.
Lorigmarn, New York,

ADDITIONAL SUGGESTEC BIBLICSRAPHY:

Battern, J.W. and J. Sullivan, (1977). Scvils, Their

—_—m SR —— e e B e e e e S _—— e T e eme e e ——

University of Alabama Press, Alabama.

Birkeland, P.W., (1384). Scils arnd Gecmourphaloagy. Oxford

AR R PR T2 LA T S T

Urniiversity Fress, New York.



Blaikie, P.M., (1985). The Political Econeomy of Scil Ercsicon
in Developing Countries. Lonpmarn, New York.

et o e e e e o e o e _— e o ——

Buol, H. and M.C. Craken, (1973). Ecils Genesis and
Morphology. Iowa State University YUraess, Iowa.

Olgon, G.W., (197&). "Erigineering Irterpretatiocns for Uses of
Scils in Developing Countries. " Agroncomy Mimeo 72-14,
Department o=f Agroromy., Cornell University, Ithaca, New
Yark.

Olson, G.W., (1984). Fjeld Guide tco Boils and the

Al NSl S e Sl S ms

Hall, New York.
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UNIT #11 HOMEWORK EXERCISE
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LAND USE AND SOIL DEGRADATION HAZARDS

Basea or the material presented in class prepare a brief
essay (approximately 250 words) discussing one of the
following topics:

a.- SBcil degradatiorn can orly cccur in poor scils or in areas
of accerntuated slopes and little forest cover.

b.~- Irn plarming agricultural development projects it is
essential to first identify the capability measure of the
scils, Giver: that such a measure is so specific, ncot
doing so may result in inappropriate land use schemes,
and eventually in severe scil degradaticon.



EXAM QUESTIONG:
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1.- Briefly explain which are the principal characteristics
and propertiss of soils.

~ Describe the principal types of socil degradation,
explaining in detail the corresponding causes and
mitigation techniques,

fu

.~ Definc the following terms:

03

a. - saturated soils
b. - salinity arnd alkalinity
c.— lateritic soils

d. - haorizons

4, ~ Briefly describe the principal elements of a detailed
s0il study.

5.~ Dewcribe the application of soil studies in the
integration of mnatural hazards assesment information in
development plarming work.
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UNIT #12:

OBJECTIVE:

MULTIPLE GEOLOGIC HRZARDS AND LIFELINE
NETWORK MAFFING

Introduce hazards mapping applied to

geclogic phencmerna, and basic arnd service
infrastructure lifelire rietworl mapping.
Familiarize participants with the basic procedures
and termirwlogy. Provide an uriderstanding of the
scientific and techrnical aspects of cartographic
aralysis and its applicationm in integrated
developnment plarmint

TIME ALLOTMENT: 8 howurs

T T 6 A T T e S e e B L i s e S P S S Wt e S s B s S (e A Bt ek S S P Wy it T B S TS P S S S A S FHeet e P e S P e e B s s o+

CONTENTS:

1.- Froblemns and opportunities of multiple harards mapping
techrniques

o

a.~ scierntific versus planning information

1.
e —
3.

app
net

praduceré and users perspective
scientific and plarning language
sirgle theme and multiple theme maps

licatioms of multiple bazards and lifeline
work mapping

gerieral urbarn development plarming

gerneral rural and agricultural deveicpment
planriing

specific investment project foermulaticorn

A methodology for multiple geclogic hazerds diagrostic

map

a.- multiple hazards diagricstic map

1-'—
E.—

maltiple hazards concept
scaope and approach
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b. -

geotechnical macrozonation map
.- lithologic map

2.~ geomorphologic map

3. - hydrologic wmap
gestechnical microzonatiorn map
l.- clincmetric map

2, - atructure map
3. talus geometrical etability and orientaticon map

supporting studies

scils

climate

humari activities

curre.at and proposed spatial development
stratenies

octher

i

B3 ¥ B ( XI

u
|

3.~ Lifelire rietwork mapping

As

lifeline network map

1.~ lifeline network concept
&, - wcope and approach

identificatirm of the lifeline network elements

trarsportation, enzrgy and communication

systens (basic infrastructure)

medical, educational and public safety facilities
food supply chains

energency shelters

other

[
.
I

!

MW
!

lifeline rietwork vulrerability assesaaont

1. assessment of previous events

2.~ multiple hazards and lifeline network map
overlays

3. - structural assessment of buildirngs and
installations

CLASSROOM EXERCISE: (Bee Anrex 1IX,12.1)
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RECOMMENDED INSTRUCTOR'S READINGS:

1.~ California Department of Conservation, Division of Mines
and Geology, (1982). Earthguake Flanning Sceraric For

Southern California. Special Fublication 60, State of

California, Sacramento, California.

ADDITIONAL SUGGESTED BIBLIOGRAPHY:

Puerto Rico Depa tment of Natural Resources, (1974).

g0 =P~ A T L e e et e n . e O v S e o v e e s b S o o v e

Fuertos Rico.

St. Helen, L., (1398€). "Natural Hazards Risk Assessment of
Coastal Settlements in Saint Lucia, West Indies."
UAS/DRD - Guoverriment of Saint Lucia.

Matteuci, S.D., A. Colma and L. Pla, (198&). "Desertificaticn
Maps of Falcon State, Vernezuela” in Envirormental

o o et ety 2T s e s et b B e

Conservation, Vol. 9, No. 3, Autumm, the Netherlands.
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EXAM QUESTIONS:
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1. - Discuss the gap that exists between the scientific
information that is gernerally available about natural
hazards phenonerna and the information required by
developmert plarnvers.

- froviding examples, list the prirncipal applicatiors of
multiple hazarde mapping in integrated developmernt
plarming.

Fi

3.~ Describe what you would consider as a comprehensive
methadology for preparing a multiple geclogic hazards
diagriostic map for a given gecgraphical area,

4.~ Explain the coricept of lifelirne network, pointing out
its relevarnce to development and natural hacards
mitigation plarming.

9. - Describe what you would cornsider as a comprehensive
methodology for oraeparing a lifeline rnetwork map of a
giver, gecgraphical ares:.

——— e - — bt Girw G G Gt B A G P e ) e B S A AR S But Bt e Po WD ey B B et S Bors M G B P e S G M e e S e S Gt S o e Gkt 0 is B0 Bons et b0 00

END OF UNIT #12



UNIT #13: NATURAL HAZARDS INFORMATION SYSTEMS AND SOURCES

OBJECTIVE: Summarize rnatural hazards informaticon sources
presented in the technical units of the course.
Review different systems and techniques for
abtairing and processing natural hazards
information for use in integrated development
: Plarming.

TIME ALLOTMENT: S hours

._....-._—-._.—.—-_-———-—.—-.—_—_.—.—_——_—_————-—-——-—.—_———.————_———_—_——-——.———-—

CONTENTS:
1.~ Natural hazards and thevdevelopment planriing process

4.~ Review of basic elements of the preliminary mission,
developmert diagnosis and strategy formulaticon,
project iderntification and furmulation, and action
plan

1.~ abjectives
&e— effect an develapmert patterns
3. information use ‘

¢
1

. Informaticorn crganizaticor according to hazard type and its
proposed use

8.~ event monitoring and alerts: informaticor for
prediction and emergercy alerts

b. - phercmerna investigatiorn: informaticon far scientific
and engineering investigations

Cc.~- translated information: transforming scientific and
engirneering information into a format and with the
content reeded for risk and vulrerability assessment

d. -~ synthesized informaticn: translated mapped
informaticon for macre arnd micro hazards and risk
zonification maps, and vulrierability maps for
disaster preventicn and energency preparedriess



3.~ Application of dijfferent information sets to produce
useful pruoducts for the integrated development plarnning
process

a. - assigning priorities f{gecgraphic focus, use of maps,
graphs, tables, etc,, mapping scale, content, format
and level of detail)

b, - summary of remcte sersing informaticorn ard techniques
(aerial photography, radar imagery, satellite
imagery)

.~ overview of computerized mapping systems and
techniques

d. - defining the type of translated infcormaticrn rieedecd
and the approp-iate techniques for its preparation

e. - use of the prepsred information in the corresponding
stage of the integrated develocpment plarning process

4., - Relationship betweern the different information sets and
mitigation techniques

a.~ techniques to modify cor reduce an event

b. - techniques to control or guide the physical course of
an event

c. - techrniiques to controal or guide develcopment activities
to avoid the impact of an event

d. - techniques to withstend the impact of an event

e, - techniques to evacuate the population and reduce to
the extent poussible material damage

L S . At L8 et Ml G it B e S8 e A R S o o SR P A AR M e - W e A ) e S o8 8L b B e 44 B 08 W S el o @ ¢ W e § Gl St D D ¢ W - 0 S S®



RECOMMENDED INSTRUCTOR'S READINGS:

1--'

(== ]

Brown, R.D. Jr. and W.J. Kockelman, (1983). "Geclogic
Ffrinciples for Frudent Land Use, A Decisicn—-Maker's
Guide for the Sarn Frarcisco Bay Regior. " Professional
Faper 94€, U.S. Geclopgical Survey. Boverrment Printing
Office, Washington, D.C.

Kockelman, W., (1983). "Examples of the Use of Geclogical
and Seismolopgical Informatioen for Earthquake Hazard
Reductiorm in Southern California. " USGS Open File
Report 83-8&, USGS, Menlo Fark, Califcrnia.

UNDRO, (1977). Disaster Freventior and Mitigaticon,

Vol. 1. Volcanological Aspects. United Nations,

_— —_—_— e R e mmmll Rl ARt

Gereva, Switzerland.

UNDRO, (1976). Disaster Preventicrn arnd Mitigatior,

e e v e s vt - e e . e .

Vol. 2. Hydrological Asgests. United Nations,

Gerieva, Switierland.

Val. 3. Seismological Aspects. United Nations,

Gerieva, Switzerland.

UNDRO, (1978). Disaster Freventicn and Mitigaticn,

UNDRO, (1378). Disaster Frevention and Mitigaticr,

Vel. 4. Meteorclogical Aspects. United Nations,

-—— sy = - o o —— - — emm eSS L=

Gerieva, Switzerlard.

UNDRO, (1378). Disaster Frevention and Mitigaticn,

S L R R ST R — AR P it - A AR~ B

Vol, 5. Land Use Aspects. United Nations, Geneva,

- e — _———— Sias _eZEom2=

Switzerland.

ADDITIOMAL SUGGESTED BIBLIOGRAPHY:

Rdditional biblicgraphy can be found in the listings for
Units 4, S, 6, 7, 10, 11, and 1&.



99

UNIT #13 HOMEWORK EXERCISE

COURSE ON THE USE OF NRTURAL HAZARDS INFORMATION IN THE PREPARATION OF INVESTMENT PROJECTS

“DESCRIPTION AND USE OF NRTURAL HAZARDS IMFORMATION BY TYPE IN DEVELOPMENT PLANNING STUDIES"

INSTRUCTIONS: Complate the table with the title of a specific information piece (map, table, etc).

HAZARDS

PROJECT FORMULATION STRASE

PRELIMINARY MISSION >~ PROJECT IDENTIFICRTION PROJECT FORMULATION
(EVENTS) (RISK) (VULNERFBILITY?

1'-

Geologic Hazards
Earthquakes
Volcanic Eruptions
Tsunami

Landsl ides
Atecspheric and
Hydrologic Hazards
Hurricanes

Floods

Orought
Cesertification

Frost and freezes

Fires (Forest, etc.)




EXAM QUESTIONS:

1-'"

O]

END
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Describe the four basic types of information organization
according to hazard type and proposed use.

Describe the three primary cornsideratiorns iv applying
different information sets to produce useful products for
the integrated developmert plarnning process.

List the five principal types of mitigation techrniques
with one example of each.

Describe the principal characteristics and natural
haszards information applications of:

a;" aerial photography

b. - radar imagery

0.~ satellite imagery

Describe the principal characteristics and natural
hazards informatiorn applicaticons of:

a.~ computerized mapping systems

b. - gec-—-basied information cystems (GIS)

o " s 10 o e et 8 =t S el . ol S0 s S5 0 At e s St St e 80 i S $oest e S St S Gt L S i o . S i S S 9 S e e o 0t e St vt

OF UNIT #13
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UNIT #1i4: COURBE CASE STUDY PRESENTATION (PART II)

OBJECTIVE: FPresent to the participants a detailed review of
the specific natural hazards issues of the case
study area arnd their actual and/or potential
impact irn the ratural rescource, sccial, and
economic contaext.

TIME ALLOTMENT: 1 hour

CONTENTS:

Tc be determined in accordance to the specific case
study selected for the course.

S - " S P T o S G o o P WO Bt A8 e et G ek (it s St s e S P P G S Sl T Gl (o Gt P s (S SR P P @reh ST P Gorke et Gt Bt ks S M e S0t 4t e

END OF UNIT #14

a8



UNIT #15: ECONOMIC PLANNING AND NATURAL HAZARDS

OBJECTIVE: Introduce the ecorcmic analysis section of the
course, including an explanation of its basie
orientation and contents. Discuss the
relaticnship betweern ecorcomic developnent planriing
and natural hazards, and introduce economic
arialysis of natural disasters and their
conseguences.

TIME ALLOTMENT: & hours

e e o o o e e e o s e s B 1 it e (. = e S s 1 e (el 00 e e e et e 0 it it A e (i et e i e e ot Sl S S P o o e o e Bt P s e @ S S

CONTENTS:

1.~ Differerice betweer scientific and ecorcmic understanding
of natural hazards arnd their impacts
a.— scientific approach

= mnatural phenomerna
- objective evaluation

1.

b. - economic approach

1.-- identification of ecoricomic tre
iZs = socio-political evaluation

o

= Impact of mnatural hazarde in ecoromic developmernt
plarmiing

&. - epeonomic development plarming vie-a-vis averall
develuopment plarming

b. - description of the ecorcomic development plarnring
process (See Anmex TI1.15.1)

1.~ macrc—-plarming
L. = micra—plarming

89



c.- policy determination and econcomic “"reality”

1.~ gerneral policy tools
2. - natural hazards mitigation policy

d.- "Planning—implementaticrn-recults"”" chain

1.~ without natural hazards mitigation
2.— with rnatural hazards mitigation

3. - Economic trade-off analysis (See Annex I111.18.8)

a.~- event magnitude versus survival capacity

1.~ abserice of human and/cr ecornomic interest
2.- presence of human and/or economic interest

b. - problems arnd copportunities of implementing natural
hazards mitigation measures

1.~ economic interests

Z.- social and cultural interests
3.~ pulitical interests

4, - scientific/technical kricwledge
5. - fimarncial constraints

6. wther

o oot S e v et B 2120 P e e et SR Mt SA P (e o R 8 @ M T ey MY e A U B P Eett s s S B4 G B el 4 B ook M e 0 B Ph B G B B8 TS B e D et 0 e

RECOMMENDED INSTRUCTOR'S READINGS:

1.—- Tedaro, M.P., (1981). Eccncmic Develcpment in the Third

World., énd edition. Lorngmarn, New YorK,

ADDITIONAL SUGGESTED BIBLIOGRAPHY:

Blitzer, C.D., et al., (1977). Egornomy-Wide Models and

=R g LIS S A~ TR KA~ P~ R

Erngland.
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Bendavid-Val, A., (1980). Lccal Ecorcmic Develapment

e i o M e S G s B e e e i e S S S e e B Pt (s o e

Association, Chicagoe, Illincis.

ixon, J., et al., (1986). Ecornomic Analysis of Lhe

Envirormental Impacts of Develcpmert Projects. Asian

e etms e e i er st mme S cmsamElEmN Y L mdEM2

Development Rark, Manila, Philippines.

iant, G., (1979). Developmert Administraticpn: Concepts,

S e e s e R e m e e e R Tt et e SR s de . =SR2

ilbert, A., Ed., (1383). Develuapmerit Flamning and Spatial

Structure. John Wiley and Sons, New York.
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EXAM QUESTIONS:
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1.~ Describe the ecoromic development plarnning process.

2.~ Describe the principal policy tools available at the
macro—plarming level.

—- What is the relatiornship between specific investment
projects and economic development plarming?
What are the lirhages between investment projects and
natural hazards?

Ly

4.~ What is the relationship between the mapnitude of a
natural hazard event and the actual level of destructicom
that it can cause?

S.- Describe the priﬁcipal praublems and opportunities of
incorporating riatural hazards mitigation techniques
into econcmic development plarming.

- " — o  ——— 7 —— e o e A S S S} S Sl T M Tt T e A i e o (i e L B S b s @ 1} o e s b § o} e e o Smts S § Nt SR e et § R 1 S0 M doame

END OF UNIT #15



UNIT #16: MULTICRITERIA ANALYSIS AND INTEGRATED
DEVEL.OFMENT RLANNING

OBJECTIVE: Irtroduce multicriteria arialysis and its potertial
applicatiors in integrated development'planning.
Provide participarnte with an understandirng of the
mecharisms of multicriteria aralysis and show how
it can be used to ivcorporate natural hazards
comsiderations into planning at the macroa and
micra analysis levels.

TIME ALLOTMENT: 4 hours

T e e e e o e e e e o ! £ B i s e 50 o 1 s et (o e e (et o 8 i o b o e e ot ¢ B8 08 B + .- 4 ot o o 5 et e P 00 210 hoe e s

CONTENTS:
1.-- Develcpment planrning

a.- economic development plarmning philusaphies
l.~ market ecormmies
& = norm—market economies
D. - levels of ecorwumic development plarming
1.~ national
2. = sub-naticnal (regicnal cor sectorial)
3.~ local (micro-regional or sub-secterial)
c. rnecessity to define ivvestmernt coriteria
l.~ definition of cbjectives
Z. - definition of parameters
d. - standard techriiques fur investmernt evaluation
= firnancial
- ecornomic

sacic—econamic
~ integrated development

B3 S BT
i
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2.~ Multicriteria analysis
a. - compornents of the technique

1.~ objectives

2.—- attributes

3. coefficients

4, - matrixes and sub—-matrixes

b. - operatiorn of the technique

1.~ commor dernominator units

2.~ utilization of the technique

3.- application of the results in the decision-making
and develuopment plarming processes

c.- problems and opportunities of the techniqgue

1.~ subjectivity in the selection of attributes

2.- subjectivity in the determination of
coefficients

3.~ qualitative aspects of the analysis technique

4, - other

s s 54 e et B e — S s Bt ® B A e (e St S S48 A S S S PO A T % o ot Gt P e et P o Bo Bt Ge fom 10 GO s B Bt G Bkt S G P Sl e By o S At 4R e et

RECOMMENDED INSTRUCTOR'S READINGS

1.-- Vira, C. and Y.Y. Haimes, (1383). Multicbjeciive
Decision Making: Theory and Methodology.  Noeeth

Hxlland, New Yorkhk.
ADDITIONAL SUGGESTED BIBLIOBRAPHY:

Haimes, Y.Y., et al., (1978). Multicbjective Optimizaticn in

Water Resource Systems. E.S.F. Corp., New York.

Keeney, R.C. and H. Raiffa, (1376). Decisicn fAnalysis with

Multiple Conflicting Objectives: Freferences and VYalue

Evaluation, Sage Fublications, Beverly Hills, Califcornia.

— e e 2 D e e e e
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UNIT #16 HOMEWORK EXERCISE

MULTICRITERIA ANALYSIS AND INTEGRATED DEVELOPMENT PLANNING

Based or the material presented in class prepare a
simplified multicriteria Aanalysis matirik, i.e., defire a set
wt objectives and attributes for the incarporation of flood
hazard cmmsiderations into the Pracess of selecting
agricultural develupmerit Proajects. Your aralysie matrix
should be useful fare both orienting the formulaticor of
pPrajects and the selecticn of already formul ated projgects oy
project alterrnatives, Provided that Youu present the
carrespanding assumpticons in terms of economic, social,
twechnical, palitical, and "envirormental" guals and
criteria , yoy may chocse toa base your exercise orn a
particular country or vegian with which youw are familiar.

o
¢



EXAM QUESTIONS:
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1.-- Briefly describe the difference betweern a market ecoraomy
and a non-marhket ecorncmy.

.~ Describe the traditional techriiques used in the
evaluation of investment projects, indicating which are
used in the private and public sectors, respectively.

HA
!

3.~ Describe the multicriteria analysis techrique specifying
its different components.

4. — Describe the principal problems and cpportunities of
applying the mulpicriteria analysis technique.

S.- Explain, giving a specific example, how wonld you go
about wtilizing multicriteria analysis for incoeporating
riatural hazard considerations into the aralysiy of an
investment pruject.

e SRS S1h B e e . B B Y S B U B Bt S G s (et & TS St St B Gy G S S (e B¢ G S o G 8 Y o e ot ot (P PR Sy At P e e AR Bl frens B St s b

END OF UNIT #16



UNIT #17: GENERAL ECONOMIC ANALYSIS THEORY

OBJECTIVE: Irtroduce the principal project appraisal methods
used in the private and public sectors, and
pruvide participants with an undevstarndivig of
their concepts, terminclugy and basic mechanisms.

TIME ALLOTMENT: S hours

o= — _..__.....__._._..-.—-..—.—.-—.-.—.—.._-...—.-—_-—._—-——-—_——_—.———-————-.—--—.——_...——_-——_—-_.

CONTENTS:

1. Foundations of proaject appraisal
a.~ historical background

b. - principal currents irn praject appraisal

.~ financial analysis
oecomomic, analysis
" SoCic-ecmmomic analysis

[ SRS

= Structure and components of the praject cycle

e

a. = project phases

1.~ project idea identification
o= project prafile

3.~ prefeasibility

4.~ feasibility

S.— implementaticnm

5. = operation and control

b.~ technrical ard ecorncmic elements

market study

determination of size and location
project engineering

investment calculaticon

cash flow analysis

firiarcing assessment

organization and implementatiar

1
4

D -

!
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Ce —

special types of projects

1. - integrated projects (multiple)
2.~ service ocutput projects (norn-commodity)

Frincipal issues in project appraisal

-

determination of berefits

« = dirvect arnd irndirect
2. - guantifiable and non-quantifiable
3. - double acccounting problems

[

determwination of costs

.= direct and indirect
« - quantifirable and norn--gquantifiable
.= double accourtivng problems

Gj N3 -

aexternalities

i.- positive
iZ. — negative

account ing measurements and standards

- internal rate of returrn (IRR)
- net present value (NFV)

~ oost ~-benefit ratio (CH)

- ather

PG T o=

shadow pricing applications

1.- project inputs (natural and capital resources)
2.~ project ocutputs

3. - wages

4.~ taxatiorn and subsidies

S.= foreigr exchange arnd border prices

&.— cother

income distributicon effects
1. - welfare criteria
&, regional/sectorial impacts

3.~ soCilro—ecornvmic impacts
4.~ savings versus consumpticrn trade-—offe
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g. - evaluatiun of uncertainty

1.- general concepts
2.~ elements of uncertainty in a project’s structure
3. - decision making under conditions of uncertainty

o P S (o T G P @t B oy B i i $P08 St e e P S ) D A B o Bt D Gl S §--48 s v et G Y el W (e (e s e Pt e P P G o e P P S S s B e e g

RECOMMENDED INSTRUCTOR'S RERDINGS:

1.- Squire, L. and H.G. Van der Tak, (1981). Ecoromic
Arnalysis of Projects. 4th. printing. The Johns
Hopkins Urniversity Press, ERaltimore, Maryland.

ADDITIONAL SUGGESTED BIBLIOGRAPHY:

Frojects. &nd. editio;:_?ﬁgnjoﬁ;;~Hopkins University
Fress, Baltimnocre, Maryland.

Little, I.M.D. and J.A. Mirrlees, (1974). [roject Appraisal
and Plarming for the Develuping Courntries. Heinemarnn

Educatiocnal Books, Maryland.

e o m e o e e e e o e e aoe B me S TN SRS Semta

Methodologies. The Warld Barmk. The Johns Hophlins

Uriiversity Fress, Baltimore, Maryland.

Ray, A., (1984). Cust-Benefit Analysis: Issues and

UNIDO, (1978). Guide to Practical Froject Appraical. United

Naticnrms, New York,
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UNIT #17 HOMEWORK EXERCISE

T i ot G G iy T > 4 s B T T s B (s el G P B S e S P e P o ot Bt et i G ® e B A e et B ot i M o e B B M o o e S o & S et —

GENERAL ECONOMIC ANALYSIS THEORY

Based orn the material presented ivr class prepare a brief
essay (approximately 250 words) discussing orne of the
fullowing topics:

a.~ The principal differerices and sinilarities between
financial, economic, and sccic—economic analyses.

b.~ The principal problems that exist in yoaur country in
terms of the identification, formulation and preparation
of investment projects in the public sector, and the
prablems that you can identify in trying to incorporate
natural hazards considerations intoa such projects.
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EXAM QUESTIONS:
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1.~ Describe the principal methods that have been developed
for project appraisal clearly stating their similarities
and differerces in terms of their aobjectives, criteria,
and procedures.

Z.- List and describe the structure and comporernts of the
project cycle.

- Discuss the principal issues in the appraisal of
investment projects.

2

4.~ Describe the principal accounting measures and standards
used in the appraisal of investment projects.

.= Describe the principal elements of uncertainty that can
hbe fuourd in investment projects, and explain how are they
rnoermally dealt with at the appraisal stage.

END OF UNIT #17
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UNIT #18: COURSE CASE STUDY PRESENTATION (FART III)

C3JECTIVE: Present a review of the firnancial and
econcmin data of the investment project(s) of Lhe
course case study. Provide participants with the
necessary data and information for group
discussion and analyesis.

TIME ALLOTMENT: 1 hour

4 e G B e - = S B8 e B b G et B B e S e S B . G a0 e (s s e Bl e (s e B S S S et e e S s e H e et o B B B0 RIS $ A W B G o e P18 e S e

CONTENTS:

To be determivecd in accordeaernce to the specific case
study selected for the course.
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END OF UNIT #i8



UNIT #19: PROJECT FORMULATION AND NATURAL HAZARDS

OBJECTIVE: Frovide participants with a detailed understanding
of the project formulation process and the
different ways to incorporate natural hazards
considerations. Gererate an awarerness of the
importavce of adequate project formulatiow for
econcomic developmernt plarnving.

TIME ALLOTMENT: 9 hours

T S S S S R 1Y M i S = et St B e B 1 B B G S B B e S (e Tt = S S P e S S P S S S & B o ek &8 e B e re T & 4 S Bt e .

CONTENTS:
1.~ Introduction
a. - scope of the project formulation phase

b. - relevance of the project formulation phase

1.~ with respect to the specific project
iZ. = with respect to global development planning

2.~ Market studiecs

a.-- general description
b. - stardard practices

Ce— issues wihich should iviclude natural hazards
considerations

-~ determinaticn of market areas
product?s supply and demand analysis
.~ price analysis

4.- commercialization strategies

.- project’s market range

6. - other

J [ —




3.~ Determination of size and location

.~ general descriptior

'

b. - standard practices

c.—~ issues which should include riatural hazards
oonsiderations

1.~ current and expected demands

c.~ techrical-economical constraints to plant size

3. - geugraphical and tempcral availability of inputyg
4.~ geographical and temporal cost ot irnputs

S. - regiconal development policiee

€.~ market proximity

7.—- transpertation and comurnications

8. - other

4. Proaject engineering
a.~ general description
b. -~ standard practices

C.— issues which shiould include natural hacards
considerations

- selection of the production techrnicloyy

- specificatiorn of equipment and flooy location

- infrastructure and buildirgs decign and location
produrtion process flexibility

- operating schedule

- ther

(o I I T
{

5.~ Investment calculations

a.~ general description

b. - standard practices
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c.— issues which should include natural hazards
considerations

1.- capital investment

&. - equipment arnd buildings

3.~ land and natural resources

4.~ engireerivng and administration
5. implementation

&. - other

6.~ Cash flow analysis
a. - general description

b. - standard practices

c. - issues which shcould include natural hazards
considerations

inputs and other materials
erergy and fuels

insurarce and taxes

depletiorn of natural resources
other

3
v

Ad -
i

7.~ Finarcing assessment
a.— gevneral description
b. -~ stardard practices

.~ issues which should ivnclude natural hazards
considerat ions

1.~ finarncing scwrcves
2.~ financing cornditicons

3.~ cther
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8.~ Organizeation and implementation
a.— general descripticon
b. - standard practices

c. - issues which should include natural hazards
considerations

l1.- legal dispositions
2.~ installation and operaticon
3.~ other

RECOMMENDED INSTRUCTOR'S READINGG:

1.~ UNDRO, (197%). Disaster Prevention and Mitigaticon,

e N L R e R rrmc i am e ar P et s e P e o e s G St S S e e

Vol, 7. Economic Aspects. United Nations, Geneva,

Switzerland.

ADDITIONAL BUBGESTED BIBLIOGRAPHY:

Cohan, H., (1975). "Introduccion al Tema Proyectos." Lecture
Notes (Mimeo #48). I1ICA, Montevideo, Uruguay.

Dasgupta, P. et al., (1972). Guidelines fcr Project

Evaluation. United Nations, New York.

FAO - World Bank Cooperative Programme, (1977). Guidelines
for the Preparaticrn g Agricultural Investment Projects.
FAOQ, Rome.
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UNDRO, (1980). Disaster Prevertiorn ard Mitigation,

S S e S M S e o i T Wt B e G e v e v o et o D e i s e pm

Vol. 3. Lenal Aspects. United Nations, Geneva,
Switzerland.
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UNIT #19 HOMEWORK EXERCISE
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PROJECT FORMULATION AND NATURAL HAZARDS

Based orn the material presented in class prepare a braef
essay (approximately 230 words) discussing one of the
following topics:

a.— The principal elemerts of a mariket study related to an
agricultural development project for the production of
arn essential riaticonal eonsuhptian aor export proouct
in which youw would explicitly 1ncorporate natural
hazards considerations (Start by specifying the project
that you will consider.)

b. - 1he principal elements of a size and locatior study
related to arn integrated hydro-power plant/icrigation
system project in which you would explicaitly incoerporate
natural hazards considerations (Start by specifyirg the
praject that you will consider. )

.

fhe principal elemernts of a project engireering study
related to a capital intensive industrial project in
which you would explicitly incorporate ratural hazards
considerations (Start by specifying the project that you
will consider.)

Iy
i
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EXAM QUESTIONS:

- — - —
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Describe the principal elements of the project
formulation process, providing examples of their
camponent s,

Describe the prirncipal comporents of a market study which
should incorporate ratural hazards considerations.
Eriefly explain, for each case, how would yoau go about
doing so.

Describe the principal comporerts of an investnmernt
project location study which should incarporate natural
hazards corsideraticns. Friefly explain, for each case,
how would you go about doing so.

Describe the privcipal comporernts of an engineering
study which should ivicorporate natural hazards
considerations. Eriefly explain, for each case, how
would you go about doing so.

Explain in which comporiernts of a project's investment
calculations should natural hazards be considered. Ee
sure to justify your arnswer.

T B S i e LR S S S8 i e T e L T i e S o T o s o e (o S T P8 ool et o) e A @0 e 0% S 0@ S oD e ide Sy S Sere® e fmen oy M

OF UNIT #19
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UNIT #20: REVIEW OF PROBARILITY THEORY

OBJECTIVE: Review the basitc statistical concepts that are
required to work with probabilistic data within

project appraisal.

TIME ALLOTMENT: & hours

s ) e o S A i M o S v T P i s et e (St P St ot A S o S o G i eie © © Bt G e s G LS GG R PRt s s S Rt e el SR R AR Gkt BT b St e S A B Wt S s

CONTENTS:

1.—- Probabilistic nature of natural hazards
a. - moderate evernt models
b. -~ extreme evernt models

c. - rapid versus slow on-set hazards

2. - General probability thecry
a.— probability

t. - randoem variables

c. - accumulated probability

d. - prabability density functions

3.~ Representation of probability distributions
a. - gereral representaticorn

b. - gerneral representation for extreme values



c.— theoretical distribution for extreme values
d. - derivation of probability distribution
e.— three point distribution

f.~ use of probabilistic infocrmation in project
appraisal )

T . 4 Be6 et G et B e (S = " $adt S nte B e el G o St Tt e B S e At LS i 506 S S e Skt i § 60 s e M P e oo Tl Bt D e Pt et e P B W e e & b S

RECOMMENDED INSTRUCTOR'S READINGS:

1.- Irvin, G., (1978). Mcdern Cost—Bernefit Methods: An

- ke e Sets ot ot e (s et o e o ot o S i o e R ie i fdems oSSR

Appraisal of Development Projects, (Chapter 11I1).

—— e . ot bt o —— e b e e, eSSl

Harper and Row Publishers, Inc., London, Erngland.

ADDITIONAL SUGGESTED BIBLIOGRAPHY:

Billingsley, P., (1386). Probability and Measure. &nd
Editior. John Wiley and Sons, New York.

Hamett, D. and J.L. Murphy, (13980). Introductory Statistical
Analysis. @nd Edition. Addison Wesley Fublishing Co.,

Reading, Massachusetts.

Larson, H.J., (1974). Introductior to Probability Thewry and
Statistical Inference. &nd Edition. John Wiley and Sons,
New York.
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EXAM QUESTIONS:
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1.—- Explain why most natural hazards are probabilistic in
riature.

2. - Using seismic and flcocod hazards as examples, discuss the
incorporation and evaluation of natural hazards in
project appraisal strictly from a probabilietic puint of
view.

3.- Define the following terms:

a.— normal distriﬁution
b.~ randam variable

c.~ three point distribution

d. - accumulated probability function

4. - Describe the principal praobability distribution
representation forms providing a brief explanation of
their main characteristics.

.= Explain wher would you want or need to derive a
"subjective" praobability distribution and describe the-
process that you would use to do sc.

END OF UNIT #20



UNIT #21: TECHNICAL FIELD TRIRP II BRIEF ING

OBJECTIVE: Erief participants on the field trip technical

cantent and schedule, including @ detailed

analysis of the geographic context and locaticn of
the sites to be visited, the natural hazards
phevnomena that are expected to be cbserved, and
corresponding technical informat ion.

TIME ALLOTMENT 3 2 hours

_-—-_.-.—..-—-—.—..—_.‘-.._.._——.....—..——.....—.—-.-—-.—-_.——-—.._—-—__.——....-.-.—.-_»._-_..—,-_._.-.—.—-.—.-——-.——

CONTENTS:

To be determined in accordance to the specific case
study that is chosen for the course.

—-._...—.—..___—_.—._-—-.—.——_—---.——..-._.—_————..——_———_————_—__..-—_._— ..'._—.—.—_—.--.-—.-.—.._n—-—m.«

END OF UNIT #21



UNIT #22: TESHNICAL FIELD TRIF II

OBJECTIVE: Provide participants with the opportunity to visit
an area with multiple and larpe scale natural
hazards pwublems, ard to assess the level of
assimilaticn of the material presented thus far in
the course by the pawt1c1pant

TIME ALLOTMENT: 36& hours

e T o it 00 4% 0 ML s (o M o B 0 Bt At e e e (e it it e o G e e G St 20 S 842 e P B e 0 e o et o o oo S Y s e Mt et i e (o S S0 S St S

To be determined in accerdance to the specific
field trip that is selected for the course.

T T S SN0 R0 B A G e i SR S s e P e T i b B G e S S e e Y e S o Y TS et Bt B @ ehe e s e s = e .6 B e S e e P -+ o " B0 ot et ke tomes e e e ¢

HOMEWORK EXERCISE: Freparation of individual field trip
reparts containing a chronolagical
schedule of sites visited, principal
hazards phencmena observed, and
observations related to the plarming of
social and ecorcmic development projects,
grid observed and desirvable hazard
mitigaticn techniques.

T o T o8 0 Lt A 54 4 = Sl 0 P i Bkl £ 0 @ = e T e St S o Sy Lt e = s e it T e oot S R e s i e P T e S o oo i Bt S0 s S o § et

END OF UNIT #22
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UNIT #23: NATURAL HAZARDS AND PROJECT EVALUATION

OBJECTIVE: FPravide participants with a detailed

understanding of several techrniques for
incorporating natural hazards considerations into
the process of econcomic evaluatiocrn of investment
projects.

TIME ALLOTMENT: 3 hours

P P 47 G G S e i B e e 7 - e it s S e et B Gt S S . VA . Y W e e (s St (o S S St s et S S S P . S0 T4 H T P B T e B & A

CONTENTS:

.- Risk and urncertainty issues asswciated to natural
hazards

the question of risk aversion

~ individual behaviore
- poverrment’s behavicnr
- lerding institution’s behavior

G M o

eccornicomic evaluatiorn of natural hazards

.— impact of arn event
.~ prubability of cecurrence
«= vulrierability

G o

Methods for ircorporating natural hazards considerations
irito project appraisal under limited information
conditicons

K.

cut—-aff periaod

1. - description

2. - application

3.~ information requirements
4.— problems and opportunities

adjustments in the discount rates

description

application

information requirements
proablems and copportunities

L L
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2.~ maxi-min (game theory)

i1.- description

2.~ application

3.- infaormation requirements
4, - problems and opportunities

d. - mini-max regret (game thecry)

1.~ description

2. applicaticn

3. - information requirements
4, - prablems and copportunities

.- sensitivity aralysis
1.—- description
2.~ application

3.~ informatiorn requirements
4, — prablems and opportunities

2.~ Methceds for incorporating riatural hazards considerations
into project appraisal with probabilistic information

a.- mean variance analysis

-~ description

~ application

information reguiremernts

- proablems and appertunities

W -
]

b. - safety first analysis

1.~ description

2.~ application

3.— information requirements
4, - problems and opportunities

c.— "Monte Carlo" and cther special models
1. - descripcion
2.— application

3. - information requirements
4.~ problems and cpportunities

o’ 4100 . Ao e o S T vt S — -t b o —— . D o WD e St S ey P S fams S (P o Sl o (o § o P @ 4 St —— I — ) — o SO SO B Gt e
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RECOMMENDED INSTRUCTOR'S READINGS:

1.~ Department of Regional Development, (1986). "The Use of
Natural Hazards Information in the Economie Rnalysis
of Agricultural Projects.” Organization of American
‘States, Washingtorn, D.C. (See RAnnex III.23.1)

P

in Pr Appraisal. The
ess, H

2.~ Pouliquen, L.Y., (1979). Ri t
y more, Maryland.

k
Johns Hoapkins Universit r

gjec
alti

=
P

ADDITIONAL SUGGESTED BIBLIOGRAPHY :

Anderson, J.R. et al., (1979). Agricultural Decision
Analysis. Iawa State Univesity Fress, Ames, Iowa.

Anderson, L.G. and R.F. Settle, (1977). Benefit-Cost
Analysis: A Eractical Guide. Lexington, Mass. D.C.,
Heath.

Baum, W.C., (July 1980). "Risk and Sersitivity RAnalysis." The
World Bank Central Projects, Washington, D.C.

Pandey, S., (March 1983)., "Incorporating Risk in Froject
Appraisal: A Case Study of a Nepalese Irrigation Froject.
A/D/C —- ARFROSC, Research Faper Series #18, Kathmandu,
Nepal.

Reutlinger, S., (1979). Technigues for Froject Appraisal

Under Uncertainty. The Johns Hoaphins University Fress,

e o e e S e ———

Baltimore, Maryland.
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UNIT #23

HOMEWORK EXERCISE

NATURAL HAZARDS AND PROJECT EVALUATION

Based ori the material presented in class prepare two
brief essays (each approximately 150 words) discussing twe of
the fallowing topics:

Aa. —

The traditional attitude of goverrment agerncies and
barkirig institutions in respect to risk
considerations in the process of selecting
investment projects, and your views on how should
they treat the risk and uncertainty asscciated with
natural hazards.

The prirncipal problems and opporturnities of the cut-
off period, adjustment in the discount rates, maxi-—-
mir, mini—-max regret and sensitiviiy analysis
methods for considering natural hazards issues in
the evaluation of investment projects in the public
saector,

The principal problems and opportunities of the
mean—-variance, safety first; ard Monte Carlo methods
for considering natwal hazards issues 1 the
evaluation of investmuent projects 1n the public
sector.


http:investmir.nt

EXAM QUESTIONS:
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l. - Discuss what are the traditicnal attitudes of
individuals, governmernts, and lending instituticns about
risk ard uncertainty related to natural hazards.

Which are the three basic types of information that are
required to economically assess matural hazards?

r
I

3. - Describe, providing practical examples, the methads
reviewed in class to incorporate natural hazards into
project appraisal urnder limited informaticon conditions.

4.~ Describe, providing practical examples, the methods
reviewed in class to incorporate natural hazards into
project appraisal with probabilistic information.

5.~ Explain why o why nat the traditionally used "mean
expected avalysis" is useful in accwunting for natural
hazards in the appraisal of developmernt proajects.

..-,..._........._._..-_..._.__._.......___-....._......__..._.._.._._...._......_.._...._...._..._...._...._...__.__._.._._.__...._.._...._.._...

END OF UNIT #23



UNIT #24: COURSE CASE STUDY WORKSHOR

OBJECTIVE: Proavide participants with the cpportunity ta
participate in a multidisciplinary working group
on a practical natural hazards problem. Expose
participants to the principal difficulties
invelved in incorporating natural hazards ivto
development plarming. Provide participants and
instructore with a= vpportunity to use the
knowledge assimilated during the course.

TIME ALLOTMENT: 15 hours

WORKSHOP TECHNICAL OBJECTIVES:

Werking groups must analyse the case study area, its natural
hazards i1ssues, and the characteristics of the proposed
investmernt project(s), and prepare a repoart containing:

a.~ a detailed description of the general
characteristics of the case study area;

b.~ a description of natural hazards as they affect the
vase study area;

c.~ a description of the expected impact of rnatural
hazard events on the current and projected human and
ecorncmic life;

d. - a detailed account of the impacts expected orn the
specific investment project(s) being considered; and,

€.~ a caomprehensive set of recommerndaticons for the
implementation of ecormmic arialysis methods that
incorporate natural hazards mitigation techniques
into investment project formulation.

S S (e 6 A © 1 S S G S A Gt - S et et 400 e e G e B S et e G S P P Bttt Gt S A o LAY T e Bt S dhe (s S e G S PR SR PAR B & WD B Pma G St B

END QF UNIT #24
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SUMMARY OF THE ANNEXES TO PART III (#)
IIl.2.1.~ Handwout on the Viciocus Cycle of Disasters

ITl.&. 2.~ Handout on Natural Hazards and Integrated
Development Planning

IIl.& 3.~ Handout orn Natural Hazerds and Integrated
Developmert Flanning

I1I.3.1.~ Handout orn Concept of Ecosystems
ITI.3. 2. - Handout on Natural Goods and Services
ITI.3.3.- Handout or Natural Hazards

IIl.3. 4.~ Handout on Environmerital Impacts
III.3.5.- Unit #3 Honmework Exercise

III.10.1.~ Unit #10 Classroom Exercise

III.12. 1.~ Unit #1& Classroum Exercise
III.15.1.~ Harndout on the Ecornomic Plarning Process
ITI.15. 2.~ Handout op Natural Hazards Trade-0ff Aralysis

IIT.23.1.- Handuut or Natural Hazards and Project Evaluation

O ST S o e e s e T Gt L T s e e B B PR B B W B S . i S s ot e (e o Sk B = = G ) W P8+ B (e T & S et 0 PUr e S A it R e e A e ot

Nxte: (#) Refer to VOLUME IX: COURSE MANUAL ANNEXES

Numeration of anmexes corresponds to the specific
section to which they are related and, thus, the
numeration used will ruat recessarily be consecutive.



DEPARTMENT OF REGIONAL DEVELOPMENT
ORGANIZATION OF AMERICAN STATES

Natural Hazards Risk Assessment and Disaster Mitigation
Pilot Project in Latin America and the Caribbean Basin

COURSE ON THE USE OF NATURAL HAZARDS INFORMATION
IN THE PREPARATION OF INVESTMENT PROJECTS

VOLUME I1I

COURSE MANUAL ANNEXES

The Natural Hazards Filot Froject of the Department of
Regicrnal Develcopment receives support fram the Uriited States
Agericy for Internaticrnal Development /0ffice for Foreign
Disaster Assistance (USAID/OFDA). This manual is based on
two pilot courses presented by the project in Merida,
Verezuela, during 13986 with the callaboraticn of the
InterAmerican Center for the Integral Development of Water

and Land (CIDIAT).



COURSE ON THE USE OF NATURAL HAZARDS INFORMATION
IN THE PREPARATION OF INVESTMENT PROJECTS

VOLUME II:

TABLE OF CONTENTS
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INNEXES TO PART 1

[.6.1.~ Course Hudget Format Sample

INNEXES TO PART II

(I.2. 1.~ Course Evaluaticorn Questicrinaires

INNEXES TO PART III

I1.3.1,-

II1.3.&.~

I1.3.3.~

II1.3.4.-

I1.35.8.-

II.10.1., -

II.1=2.1. -

I11.15.1.-

II.15.8.~-

I1.23.1.~

Harndout on the Vicious Cycle of Disasters

Handout on Natural Hazards and Integrated
Develapment Flarnnirng

Handout on Natural Hazards and Integrated
Development Flarnnirng

Hardout orn Concept of Ecosystems
Handout orvi Natural Goods and Services
Handout on Natuwral Hazards

Handout on Environmental Impacts

Unit #3 Homework Exercise

Unit #10 Classroom Exercise

Uriit #132 Classroom Exercise

Harndout or the Econcomic FHlarming Frocess

Handout orv Natural Hazards Trade-Off Analysis

Harndout o Natural Hazards and Project Evaluation



INTRODUCTION

VOLUME II: COURSE MANUAL ANNEXES is interded as a
support document and guide to facilitate the preparation and
presentaticn of the course. The material presernted was either
used in the pilot courses that were presented in Merida,
Veriezuela, irn 1286, or was subsequently added tc complement
the course manual. In both cases the material responds to
the original course cobjectives arnd corientaticon and,
therefore, it is expected that they will have to be revised
in the context of future course cofferings. Likewise,
instructors are ernccouraged to change, delete and/co add
material in accordarce with their teaching wethods.

Wher using this document attention should be paid to the
fact that the rnumeraticon of the arrexes corresponds to the
specific sectiaon to which they are related in VOLUME I and,
thus, the rumeraticri used is not recessarily consecutive.
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ANNEX I.6.1.- COURSE EBUDGET FORMAT SAMPLE



ANNEX I.6.1.- COURSE BUDGET SAMPLE

Item Sponsoring Co-Sponsoring Total
Organization Organization(s)

1. karticipants

1.1. Travel and terminal experses

1. bYubsisternce allowarnce

1. 4. Medical insurance

1. 4. Hhotoacopying al lowance

1.5. Fostage allowance
1.6. Sub-total

‘. Contracted Instructors

oo
.

e 1. Hovirasarium

(o
e I'ravel and terminal experses
=

e e Her diem
el Othenr

©

e S Sub-total

S Irratning Lenter

3.1, Administrative Costs

.2, Instructors

3. 3. Secretarial support

3.4. Facilities usage

3. 9. Fasic course material
acquisitiomnm

e Gl kguipment rerntal

S. /. Fhotlooopying

3. 8. lelephorie and telex

3.9, Fostage

G100 Laocal transportation

3. 11. Course armouncements

and pramct 1on

d.1&. Cowrse summary publicatiar

S. 13, Entertaiviment
3. 14, Other
3. 1. Sub—-total

—

T o o o o o o o e e e e e o e e v e (s 0 s o e et et e e i et s S et e e S S S . S St S B L8 e (P it S S Pl S e e e . e T e o s P e m et e
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ANNEX I.6.1.- COURSE BUDGET

SAMPLE (Cont.)

Sponsoring
Organization

Co-Sponsoring
Organization(s)

Total

— o> e G S P o i S e S S P e (e S S D B S T i it Sl AP e e W S S St R ke S e Y S S St D M SO S s (e G B G S S R A A B VP TP S Gt WS G ek} FUD WD S s PSS S o v e oy

4. Field Trips

4.1.

4.2, Food

4.3. LlLaodging
4.4,

4,5, Othey
4.6, Sub-total

e Total

Transportation

Fees and permits

————
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ANNEXES TO PART 11



ANNEX II.2.1.- COURSE EVALUATION QUESTIONNAIRES



##ed  FIRST COURSE EVALUATION  s#ezas
INSTRUCTIONS: FILL IN THE BLANKS RSSIGNING GRADES FROM I TO 5 USING THE FOLLOWING SCALE:

{ - POOR 2 - BELOW AVERAGE 3 ~ RVERAGE
4 - GOOD 9 = EXCELLENT

LECTURER
COMPETENCE

SUBJECT
RELEVANCE

INSTRUCTOR/
LEADER

#% FIRST GND SECONN WEEK INITS w&

COURSE INTRODUCTION (type-in name)

NATURAL HAZARDS AND THE PROCESS OF
INTEGRATED DEVELOPHENT PLANNING

ENVIRONMC!TGL MANAGEMENT AND
NATURAL HAZARDS

HYDROLOGIC AND RTMOSPHERIC HAZARDS

FLOOD HAZRRDS

INTRODUCTION TO GEOLOGIC HAZARDS

PRESENTATION OF COURSE CASE STUDY (I)

TECHNICAL FIELD TRIP I

MASS-MOVEMENT HAZARDS

LAND USE AND SOIL DEGRADATION HAZARDS

MULTIPLE GEOLDGIC HAZARDS AND
LIFELINE NETWORK MAPPING

NATURAL HAZARDS INFORMATION SYSTEMS
AND SOURCES

I | | |
| | I |
| | | |
i | i I
[ | i I
| i | |
[ | | |
| | | |
| ! | |
| i | |
| i | |
i I | |
| I | |
! | I |
| i | |
! | 1 |
| i | |
| SEISMIC AND VOLCANIC HAZARDS P " i !
| | | !
| i | !
| | I |
[ | | |
i | | |
| | | l
| 1 ! |
| I | |
i | | [
l [ | |
[ [ | l
[ | | |
| i | |
| | | |
i | I |
| ! | l

PRESENTATION OF COURSE CASE STUDY (II)

GENERAL COMMENTS:

I1.2.1 -1



saist- FINAL COURSE EVALUATION,

INSTRUCTIONS: FILL IN THE BLANKS RSSIGNING GRADES FROM 1 TO 5 USING THE FOLLOWING SCALE:

{ - POOR 2 - BELOW AVERAGE 3 - AVERAGE
4 - 600D 5 - EXCELLENT

INSTRUCTOR/
LEADER

SUBJECT
RELEVANCE

#% THIRD AND FOURTH WEEK INITS &+

ECONOMIC PLANNING AND NATURARL HAZARDS | (type-in name)

MULTICRITERIA ANALYSIS AND INTEGRATED
DEVELOPMENT PLANNING

GENERAL ECONOMIC ANALYSIS THEORY

!
i
!
|
|
|
|
I
|
|

|
|
|
I
}
|
i
|
|
|
PRESENTATION OF COURSE CRSE STUDY (IID)| I
l i
|
i
I
I
|
|
|
!
I
|
!

PROJECT FORMULATION AND NATURAL HAZARDSI
I

REVIEW OF PROBABILITY THEORY

TECHNICAL FIELD TRIP II BRIEFING

NATURAL HAZARDS AND PROJECT EVALUATION

|
|
I
I
TECHNICAL FIELD TRIP II |
|
|
|
|

COURSE CARSE STUDY WORKSHOP

GENERAL COMMENTS:

I1I1.2.1 - 2




s#e¢ FINRL COURSE EVALURTION wsm

1102.1 - 3

| w#¢ (VERALL EVALUATION CRITERIA #=s | CODE IGRADE | | ex& DVERALL EVALUATION CRITERIA ##x |CODE | GRADE |
i | | | | | | |
l I | | 19, The balance of course components 1 | |
11, Coordination of the course: | | | | between: I | !
| | | i | i | !
| a. Leadership effectiveness I W | | a. Theoretical and practical ) | |
| | | | ! sessions I 171 I
| b. Assistance to participants - | | i I |
| | | i i b, Individual and group work V18 ]
2. Different teaching methods: | I | | R |
I | | | 110, The working / living corditions: | | |
| a. Lectures I | | i i |
| | | ] | a. Work enviromment I 191 !
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THE VICIOUS CYCLE OF DISASTERS
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ANNEX III.2.2.- HANDOUT ON NATURAL HAZARDS AND INTEGRATED
DEVELOPMENT PLANNING



PROCEEDINGS OF THE INTERNATIONAL
CONFERENCE ON DISASTER MITIGATION
PROGRAM IMPLEMENTATION

OCHO RIOS, JAMAICA, NOVEMBER 12-16, 1884

CINTER FOR BFTDRMATIONAL

DEVELOPMENT PLANING AMD SLDENG, COLLEGE OF ARCINTICTURE AND URBAN
VIRGRAA POLYTICOIEC BSTITUTE AND Y. moa

DESASTER MITIGATION AS PART OF
INTEGRATED REGIONAL DEVELOPMENT PLANNING

Sephen O. Bender
t of Roglonal
D,-u- - Development
PART } s Ot of Forcign Disaster Amistance
(USALD'OPDA), has undertaken an initistive to
SNTRODUCTION . . imcorporste motural hasard risk assemment and
miligstion mcesre identification into the Inte-
In the put, Ssmster b Lemer  guted regiomal devel 1

on cescling to the damage camed by nstwrad
The reduction of the H
levels of prodection fecilities, infrastruciure, end
humen stdements to noturl hmard ris ves
frequently mot explored. As a coneey; , the
need for mmsive Jocal and forcign assistance for
post-dismter rebiel and reconstruction hes
increased dramatically s ever larger segments of
LDGs* populstion—particularly the poor—and

reducing damage and lom of Mfe, mitigstion
messures hove proved catemdly difficult te
lmplement Mitigstion lmplementstion cught e
be part of development sctivities and the devel-
> planing pr must rnclede sotured
Raxerd risk od mitigets

Departraeat of Regional Development (OAY
DRD), with the mppert of the Uniied Stats

Agracy for Internstioned Development and

L 4 '. .‘ '“
through the ~Natwral Hasard Risk Amesment
and Dismter Mitigstion Piot Praject bn Lotia
Americs and the Caribbesn Dasia™ (SHPL

With the intention of medifying dreiopment
sctiviies 50 that potental dinmster can In
ovended, the NHP seeks b01 -
(1) wmem asturdl hmard vik @ of
saturel resowrce evelustion and
meat strotegy {ormalstion:
(D) identity and formulatr mitigetien
for drvelopment bmestment
projecns; .
@) improve informotion interchange: and
¢8) wain planaing techniciows and decislon

The NEP b bringing to the dsmier mmagrment
area & decidedly focused approsch, @ will be
quickly olerrved in this case study. Il b.aa
effort in eesearching, field testing end imple-
menting disssicr witigation memmires through
Itegrabing appropriste techaical imformats
trle read technicl msistance octivities, The
HHP, recognizing the special rele that intcgrated
ponal devel lenning plave in LDCa. is

- Jm&:h:xp‘kurdrhuﬁmnm

wsing the mosurces ot hand while collaborsting
in dnnving up | ogeads for Intevmediste and
loag term mitigption restarch end lmpicmen-
tation sctivities, , -

(The views expremed in Bils cae otedy ore thest of the mther, snd do ol nocessardly represent
of American States.

those of the Organiz vt )
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. Lucia In Hoadurm, the

1.2 The Thres ot Country Integrated
Regional Developmont Planning Studies

Teo reach these ebjectivan, the NHP s acting s 2
techaicl comprarnt in three engoing integroted
jonal development i dics slready

endereny

sequested OAS/DRD techaical ssistance. The
ies are Honde P.any and Seint

study covers

‘tC-ibh-Drpm.olL-H-&ld\-

netural resources buoe and the economic devel
spment pokential, snd idealifving ln o prelim-
Imery mmwner those arvas most spt for sustaining
development activity. In Phawr 1 o detailed
analysis of developmen] potentiale and problems
with emphasis on astural resource managrment
Issues Is prepared. From this deteded analysis. s
multisectoral development strsiegy s proposed
n‘.-mo’-ﬂud bnﬂ-aln‘z--!

lated for @ t revicw. Based oz i
Hmhuﬂh-n&nﬂawm
detniled etudies of pocksges of Investment

od Atiantida with an emph

the agriculterl pr-b:bcn-ﬂu-d‘nd-
oping the fishing md towrism induetries. [a
Pacaguey, the study covernn the Paragueymn
Chece and focuses o struchuring agricwitwral,

projects, wavally st the prefemibiity stage, snd
m oction plen.  The rolr of the production
sectors, @spport infemtructure, and human
mttements is defined for coch package of
Meh 1‘h¢ ﬁnd stage dtﬁ with the imple-
U projects.  Duwring
this stage. -ypoﬂhpmloﬁulpr*cldnp
ad butitutional, fnencial snd

hchkd-tﬁnmuhpb-nl&m

22 Risk Asemment and MOtipption Measwe
Informetion Neods

Te oddrem mitigatioas wmreds, specific infor
Gon musl be imcorporsied into the various

21 The Stgw of the Pasning Posan -~ - —
NOWDWMMI
mprised of fowr stagem  The Preliminey
Mimion, Execution: Phass | and I, and the
Phams (see Figare 1)

mmdhlhl-hqluuib
ooliect probiems

2 22 t o

Mwﬂﬂhhcm.ld
hqivﬁhdv-mnh‘s'nﬂedlh

stages of the regonal devedopment plenning
procem. This information can be divided lnto

fowr groupings.

1) Nemned m As port of natural
resomres tiom, the prruence and
effect of matural on the
goods snd services that natural rescurces
perovide must be determined

() Netursl risk assemment: As part of
sstural resource evaluation, risk asres
ment informstion qualifies the impect
naturdl phenomena have oa maturd
ment activities,

(3) Post disaatar insestigations: Follewing

the eccwrence of natural events which
vendt in disasicr, be they major or met,
describe the qualitstive and quantitative
spech of astural hasards, ofien mep-
planting the laca of historical obeer
vation and scientific research

146

) Lifeliae network idenitification end mb
ae=bility omelysis: Lifcline metwerks
for production [acllities, infrastrectusre
wetworks and aupport systems (o srtte-
wments define those critical sepuenta or
to.po-e-b which dhould heve the

damagr walnersbility or’ which
should : mhe‘ o prierity sle-
meats ’°.°"h a
disanter,

In accordancy with these poupleg, the NHP has
ldentified key Lcformstion pieces that o
required for effective mitigetion te take place
through Ge plansing process (sec Figure It

(o) bhhd-hqld-hlm
concerning

neturd
presence or abecnce of hamards, .‘
post-dinaster damage evalustion of the
otudy ares should be coBected. The
presence of hmards will Indcote the
weed for further qualitative swemment o
% affects uatersl resource --\'-tnl
and ecomomic

) I-h-l-mlol‘trﬁh&u
watural hazards present to the study ares
dhould be prepwed. Esinting evitiead
scgments or porticas of production
focilities, Infrastructure and octtiements
I high risk arems chould be identified
through cxamining rish mad kfcling
network mape. The walneradllity of
Mwu-mmw.&
be  detcrmined The development
stretegy b offected by the preseace of
batords, and hauard mitigetion is o con-
siderstion In the identification of esc-
toral devdopasent projec.

(¢) In Phane O opecific mitigstion meamres
fo. sehected investment projects should
be determined o well ‘s vuinersble
lifeline metwork cdements for dismster

Mast netional disaster -
beginning to eatablish Bnkaeges with rescarch and
Wonitoring activities, and developerent

proprams.  Theme linkagw sttempt 00 swver the

r!pnbm-:ﬁdhm of
MH lﬂtt'*uh“

.u-uo-k l: of
. IIIH!'] kvdo,.ul
(€) In the l-piemu&- R o e

-odlorh‘ mitigstion by lemen-
tation dsmter  preparcdn-m
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The primery forus of these sctivities Ay bevn
the creotion of & astionsl disasts: rcliel orgmi.
sation, and the msignment of spetific reapoast
blitics for disaster preparcdmess, relief and
17hoblditation sctions.

The gresteal bmpact oa netiond, reglons! ond
bocal deveiop plasning p has been
& [/ | Py . “ -l_ prog
follewing mejor dlsasters. The degrec to which
these progems have been intepaied imio

isting planaing pe varits considerably
from y to y ed v o
occurrence. The mmast typical response has been
the creation of o tion nlanring process
In porallel with existing planning procésors.
Reconstruction programe are oftcn mippurted by
major international techaical amistance and
funding programes, and the prefereace hm bern
to implement recomstruction programs ostside
of the mairstresm of drvelopment activitier in
the bopes of capediting execution and avoiding
cxisting buresucratic delays,

The resuilt of this dud development planning
spproach bas ofien led to sectoral recom-
efforts taking place without en meess

wm, for bamic meturl
otudy and risk amessment and some
prediction efformn.  Increased
wstiond end intrrnsticas!, hes
o disaster managrment activitien

ment of the post-disaster reality of the particuler
affected arra.  The natural event msy have
dltered mubstantially the conformation of the

tardd potential, i by nothing other
han meking cearly evident the naturel hasard
tisk and the vinerablity of pre-disaster develop-
ment activithes. The remultant damage from the
event hes almost elvays secemitated o reevaly-
stion of existing development policies and
sectoral projects. In many cases, much policics
mad projects are me longer appropriste to the

wreds of the orzs, mor do they coincide with the _

best use of its natural resources. Recomstnucting
Camagrd production fecikities, infrastructure and
scitiements withowt formulsting o compre-
bensive development stistegy based on the
post-disaster situstion has often lesd to missed
opportunitics fer incorporating disaster mitl-
gation =d gnizing the influence
maioral bezard rigks have am  development
planaing decisiona.

PART 8

EXPERIENCES TO DATE OF THE
NATURAL HAZARDS PROJECT

To date, NHP hes particinsted with the GAY
lemmﬁnwu-plﬂmh
the three cowntrics in 2 prefimisary mission
-d i lustion stagee. While
S acted Sming of the NHP cctivities hes
varied, ceversl general oleervations can be made
from the experiences guined thue far. Them
experiences heve sllowrd the NHP to forther
refine the erientation and content of program-
wed technl:al activities for i future activities s
well @ inflocace those of the planning studics.

0.1 Initial Informastien Collection cnd Ansiyrbs

B dould be sowed aguin fhat the GAS/DRD
&dmkdﬂ(motﬁvihnl&ﬂ:.uh
l hazerd

e context of the individual countrys
ment planning pr As wmch,

visk msemment ond mitigetion measure identi-
ficstion octivities are taking place i paraliel
with the two other main sctivity arcas relsted (o
sotural bacards: dissster masagement and basie
vescarch comcerning mcurel phenomena. Tha
presence. of NHP octiviies bas promoted o
recognition of these thure aress of activities and
bas st in motion, 12 varying degrees, o dislogue
betwern they perticipatn of the three aem.

The majority of the activitios corvied et by the

" The infermstien saliected aloo voried In
and scale. I the cone of Paraguey end 50
bax maps and neturel sesource inflormotion hed

port of wark pecvi

beea prepered » provienly -
by the OAS/DRD and W motiend

NHP (0 dote are wlated to e preliminary
mision stage, that ks, the callertion of cxisting
Information concerning netural hatards, amsoct-
sted risk amrwrmeat information, Kentificstion

" of enisting mitigation meamures, and the review

of epecific catastrophic mstural hazard events.
Ia addition to this information, which f

on the study ares (nstional or sub-nstional), the
NHP has also {nventoned kuternationad programs
od projects relsted 1o maturd hasard risk
amecamen! which are, or mey be of use to the
Individual ecuntry given the type of integrated
segional development planaing study that &
being undertaken.

The types of Information caliected to dote mover

eme wery there found dmady
or aggreguie naturd hewrds
Bfcling metwark nape.

Fer «xamgle, in



http:mfwrmse.am

encas In hyrricome visk for difFerent arem of the
blsnd. In Paragusy, basic flood plein definition
informetion is lecking.

12 Use of Avalable lofcrmstion by the
Development Planaing Procem

The develcoment planning pracems werd by the
OAS/DRD in I techaical amistance ectvities in
each of e pilot cowntrics s, In general, e3-
panding e focus of the caisting procem in that
country. This Is manifested in two important
woys  The OAS/DRD development i

procem b gracciting an andentanding of the
netwral rescure. bane wpen which economically
smstsinrble svelopment ectivites should be
tdeatifi. . The NHP, -Ml.hntnd-uq-h
this pe - evah of d cvents and
the risks, & well ® the benefits, they preseat in
order 10 heve 5 Metier understanding of that

mitigstion wessures secemary (o & x * that the
and cconomic parameicrs acceptsble to the

od the caponding & project that
we prepored for erveatual financing and «10-
entisn. The NHP is emisting the planaing team

ond mocturring repeir and reconetne.
tion areds of puticuler portions o
wgments of production fecilitics, infre
structure and scttiements:

() Preparing initid  single hazard A
emessmenl maps bared on  eristing
Informstion while realising thet addi
tonal Imformstion wil be meeded to
refine such maps;

(3) Preparing Lictme aetwork mape for the
production, infrastructure, and service
sectors; snd

(4) Maiking on itial determimstion of the
mosl  valnerable portoms of thox
Gfelines to be identified as risks and the
susceptibility of those critical porti »e
o mitigation meamirrs within the
contezt of ongoing development plan-

ming sctivitien

The wvalable nstural resource and risk ames-
ment information has sleo permitied o deter-
mination, albrit ot & very preliminary Ievel, of
the effect of existing natural hazards on possible
development stratrpee for the plamning srrms.
Sach & determination has Jed the NHP to pro-
post  increased investigation of dliemastive
cropping ead krigatiocn petierns, sol comeer-
vebon aad reforestation techniques, fam to
merket roed patierne, end . mew seithement
locstion and existing mttiemen! expension
progams. These programe hare bren ldentified
previouslty a8 posrible development activities
gven the natural resowrce potential and pro-
posced public and privatr smctor programe.

“Thus sectoral devddopment plannens such =

weter resowrce, qntuln'd trangportstion and
agricultural ecomomic specidists have become
aware In the resource evalustion stagr that
matural heeards msy pose consiraints to certaia
development  activitics @d  that  mitigation
mecasures will have to be part of overall develop-
ment project design.

A third we of the svailable information b o
further examinstion of the informetion inelf o
tdentify sdditiond re) asscmwent informstion
contsined within i and to determine = Sod.
elogicel development néeda. For example, the
methods weed in preparing precipilatoa, geo-
fogical, 90d clasification end Land capability

thas affecting the development planning process
In the short term. These arcas are:

(3) Floed plsin smepping: Additiond
remote mnsing Information will be weed
with svaldadie post-disaster evalustion
stedies and topographic infermstion %o
prepare preliminay Good plain mapa.

(2) leadskide erve identificetion: Add-
tional remote sensing information will be
wmed with existing soll clasification and
polop'c-q-loﬂuﬁlylm“'twt

) l-rtp-ul ‘nnqﬁalloa mapping:

. Addti nformation
with mepped ’nq;mbe.l. ool claasi-
Bestion, water resource, vegetation and
lond us information will be utlized to
fdentity the mpect of cyclicd amd

«  prolonged periods of drought, land uwas
change and incipient  demertification
conditions.

(4) Lend wor capulilily mapping: Tred-
tionsl methods fer lend wee t*bl:fy

become o dearing hcwse for varying types of
dissstrr monegement activity informstion,

wnd dimeminstion. The three OAS/
leﬁmm%sﬂqhkm

flcstion of ond dissrminstion of
Infornatien ch
w.‘hmw

p-bbcnhe- whik the ndividual metionsl
metworks sesponsidng fer dissstes managemcnt

mopping will be cxamined for p

-o&ﬁutk-hmhly-!dndy
describe thz ésastraiats and oppor-
tunitics thet astural cveas present whes
defining different fevels of possible agri-

cuiturad production lavelving Imtenaity =

of notural resource wor end labor amd
eapital investmenta.

The role individuad from G netiond
mmpmh&nuh-.&eoumlnm
=d ! hasord

m‘wﬂdhmluﬁ,ﬂ-t Thu

are orgmising and streagthening their ovn
fior.

s mapuct S0 the oversl srtt~ithes bring curried
MthMlDﬂ"m‘u.M
butitetions and individusl profemsionsls whe
form part of the nations) cswnterpert o alse
the key pidyem ln the country } eveiving notics-
o disaster setwerk. This b pré-
cdurdy true of the nationd planning agracies
which ofien serve w the lead comnterpart agracy
%o the OAS/DAD pianaing ctudy. ‘l'::bnl'-dh‘.

-ﬁil - y J
'nledeub. M":chh-

Hlnhnhm Inting cick
wmethedologies and proposing acw wem for

--l-m-mhm-l



prepoving & composite nstwral hasard ried
ssrument caap will dso be . Sech o
map will obviowsly draw heovily ea the thematic
mips & well o the synthesis land copabilin
mep. Another activity will includr der rlopment
of & methodology for preparing an initial Lifeline
sctwork map. This map will include identi-
ficstion of _critical production aress, infre
structure segmenia, and scttlement facilities AN
of these foregoing maps will contribute to the

J e evalustiom, develop stre

formulation snd & project identh
ficstion stages of the development Planning
process.

Far the project formelation stage. methods will
be examined for Inchuding the cost of porsible
watursl disasters and the cost and benefits of
mitigation memure in the justification of prd.
Be scctoral development jvestment projecia
Special emphasis will be given to non-structural
mitigation messures. 1t is hoped that mcreased
damuge information, particulerly to the agri-
cuiturel sector, will be svailable st that time to
further justify the introduction of sppropriste
mitigetion wessures. ’

in sdditon W them activities, the NHP ol
esatinue (o scrve @ best i can a0 8 clearing
house for information related teo G develop-
meni planning process and disaster management.
The NHP has been promoting and will continwe
%o identify ond collaborste In the design snd
Implementation of training courses mmed ot
Introducing profemionals and policy
makens to the need and mechanisme for intre
i

.

g ) hazerd risk assemment and
mitigetion memure Identification into larger
scale development planning sctivities. A pro-
poed for reponal rourses for South America,
Central America, and the eastern Caribbean is In
preparstion. Ness the end of the NHP, o work-
shop will be held to present snd discuss the
developed method and exempios of techmical
information provided 1o the three pilot projects.
This informastion will i [} ] hasard
visk amcosment primer for development planaers
ond will be prepared for internstionsd dissemd
nation in English end Spanish. A initial version
of the prismer conteining an orieatation to basic
astural hazard risk csecssment techniques and

informetion mreds vl be dstributed on o
Emvited basis. Development planaers seceiving
this initial version will be o con-

went on its conleats and incorporate its fmﬁ;'

o the respective planning
procemes. .
PART &
CONCLUSIONS

As ex be determined from the
discsion, the NHP han before It the completion

of the msjority of its sctivitics. The expen
fe date, however, grovide some insights into the
dismter mitigstion in the development planning

prepare for, and receive from, planning grewpm,
on ¢ priority basis, information which b mest

tu?yqﬂkn&b.&i‘hmm

procems. By  deflmition, Cisast X
propams which are part of such o process stand
the best chance of impl Lt Ec }
cally sustainable development i the bemic
activity of the publc and privete smetory shike
To the degree that their planaing decisions and
e lmplementstion of their development
- I projects embody disaster mitigat
measures, pn vention of desth wnd destruction
will be enhanced, andd the quality of life and the
distribution of the benefits from develop
sctivities will be the highest ebtainable.

4.1 lnstitutional Organizetion of Risk
Amcswent and Mitigstion Messre
lafermation

The NHP b stiempting b0 work with the 2o
sources 81 hand-the development planaing
peocem, scientific  restarch  endesvory and
incipicat diasmster management groups In o
bottom wp spproach, learning by doing te effect
change withia the involved organizstions. The
development planning process b mot formally
o T 4 'i pr A 3 & ‘@h
sesporsibilitics. 1t must, however, expand i
vole. Beyond macting te the challenges pro-
seated by post-disaster reconstruction sitwations
e development plac.l; process mest act
effectively in the area of dissster prevention. To
do 90, deveiopment planncrs wwst become
completely familias with the differeat clementa
of disaster mitigetion, particulerly in the way in
vhich nstural hmard risk awcsment md

&) evdustion witheut cresting or impesing m
a2 far Yo

k:uﬁ.-ﬁu-ﬁnmh—.-ht
which i sutside the scope of the NHP and the
pleaning sudics. By creating e need and
epportunity o emerate this inforastion,
& bs forging concmin, eperstiond linke, » which
will produce resilts while sOenghening the
sstional butitetionsd strwcturme of ol Suve

.

A , of

The first loswe bs one of geographical focon. The
NHP s invelved in o planning process thet b
direcied ot the nstiond md wgionad scales and it
oeeks information ot the correapendiag level.
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Noturd hmard sk end development sctivity
vulnersbdity infacmetion coliected 1o dete varler
widely v grograghicsl fecs  Post-damter
vdics mey ndicsie wem vher oo, o7 ex.
tremely Emited, developmert activities should

be diocusord. At the projret Ireel. the I""
priste sativnal c. anlerpert

encouraged to include mitigstion meaures =
port of project design and to identifly thow

.'-rub ot portions of thrir deselopment
which sre most vulnershle to saturad

-h,hunpae-dm ol
3 l. ‘.“
shudl thfyr. y hazardous
mhi-qkldrquh&'-lboalo
evehen enisting o propomd development
sciivitie Ia graerel, what s aveded s furthes

h-ub 00 thst diswr prepucdnem actioms
may mticipate -the tocstion, trpe, and magni-
tude of poasble demoge.

A Gird e b e idendficotion of gpecific
tafermation thst should be provided to and

kom the doelopment planning  procem.

Peaning studies will eontinwe to cullsborste in
the prepanstion of watural rescurce description
and evaluation. They will siso participste in
fnitlal matured Rassrd identification and risk
mmcmment, hoping thet these resource evelu-
ation sctivitics become on-going sciivities shared
by mciorsl development agencies and research
entites. The NHP will collaboratr v the pre-
punstion of Initid Nfcline actwork maps and
valnersbdity anelyclr, sguin hoping that this
procems will becomse e on-going activity. This
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ANNEX III.2.3.- HANDOUT ON NATURAL HAZARDS AND INTEGRATED
DEVELOPMENT PLANNING
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Introduction:

Disaster mitigation programs which are part of an integrated
development planning proc?ss stand the best chance of implementation.
Economically sustainable development is the basic activity of the public
and private sectors alike in developing countries. To the degree that
their planning decisions and the execution of their investment projects
. embody disaster mitigation measures, prevention of death and destruction

will be enhanced.

In the past, disaster management in Lesser Developed Countries (LDCs)
has concentrated on reacting to the damage caused by natural phenomena.
The reduction of the wvulnerability levels of production facilities,
infrastructure, and human settlements to mnatural hazard risks were
frequently not explored. As a consequence, the need for massive local and
foreign assistance for post-disaster relief and reconstruction has
increased dramatically as ever larger segments of LDCs' population -
particularly the poor - and ever greater portions of their productive
capacity are affected each year by disasters. While disaster prevention
is widely recognized as the most efficient and effective means of reducing
damage and loés of life, mitigation measures have proved extremely
difficult to implement. Mitigation implementation ought to be part of
development activities and the development planning process must include
natural hazard risk assessment and mitigation measure identification if

significant reductions in the damage caused by natural phenomena are to be

achieved.



Description:

The Organization of American States through its Department of
Regional Development (OAS/DRD), with the support of the United States
Agency for International Development and its Office of Foreign Disaster
Assi;tance (USAID/OFDA), has undertaken an initiative to incorporate
natural hazard risk assessment and mitigation measure identification into
the integrated regional development planuing process through the "Natural
Hazard Risk Assessment and Disaster Mitigation Pilot Project in Latin

America and the Caribbean Basin" (NHP).

With the intention of modifying development activities so that

potential disasters can be avoided, the NHP seeks to:

1. Assess natural hazard risk as part of natural resource
evaluation and development strategy formulation;

2. Identify and formulate mitigation measures for development
investment projects;

3. Improve information interchange, and;
4, Inform planning technicians and decision makers about risk
assessment and disaster mitigation techniques.
The NHP is bringing to the disastcr management area a decidedly
focused approach. It is an effort in researching, field testing and
implementing disaster mitigation measures through integrating appropriate

technical information into real technical assistance activities. The NHP,



recognizing the special role that integrated regional development planning
plays in LDCs, is attempting to expand that role in the short term using
the resources at hand while collaborating in drawing up an agenda for

intermediate and long term mitigation research and implementation

activities.

This approach is particularly relevant in post-disaster situations
where tremendous pressures are brought to bear on local, national and
international agencies to replace, preferably on the same site, destroyed
facilities. All to quickly the lack of adequate natural event, hazard and
risk assessment information, and its incorporation into the development
planning process, become evident. In some instances, the disaster and the
resulting reconstruction program dictates a reassessment of national or
regional physical and economic plans and programs, such as in the case of
Nicaragua. In other situations, regional and local plans and programs
have to be reformulated to accomadate newly recognized disaster
vulnerability, such as in case of Guatemala, Honduras, Peru, the Paraguay
River Basin and several Caribbean Islands. In still other situations, the
disaster, as devastating as it might be, is still overshadowed by

pre-existing development problems, such as in the case of Mexico City.

Analysis of the Technique:

To address the disaster mitigation issue, specific information must

be incorporated into the various stages of the integrated development



planning study, including a study carried out in a reconstruction context

(see Figure 1). This information can be divided into four groupings.

Natural Events: As part of the natural resource investigation,

the presence and effect of natural phenomena on the goods and

services that natural resources provide must be determined.

Natural Hazard Assessment: As part of natural resource

evaluation, hazard and risk assessment information qualifies

the impact natural events have on possible development

activities.

Post Disaster Investigations: Following the occurrence of

natural events which result in disasters, be they major or not,
post-disaster investigations further describe the qualitative
and quantitative aspects of natural hazards, often supplanting

the lack of historial observations and scientific research.

Lifeline Network Identification and Vulnerability Analysis:

Lifeline networks for production facilities, infrastructure
networks and support systems to settlements define those
critical segments or components which should have the lowest
damage vulnerability or which should be recognized as priority

elements for rehabilitation following a disaster.

!



In accordance with these groupings, the NHP has identified key

information pieces that are required for effective mitigation to take

place through the planning process (see Figure 2):

In the Preliminary Mission, information concerning natural
phenomena, the presence or absence of hazards, and post-disaster
damage evaluation of the study area should be collected. The
presence of hazards will jndicate the need for further
qualitative assessment as it affects natural resource management

and economic development potential.

In Phase 1 an assessment of the risks that natural hazards
present to the study area should be prepared. Existing critical
segments or portions of production facilities, infrastructure
and settlements in high risk areas should be identified through
examining risk and lifeline network maps. The vulnerability of
those segments or portions should also be determined. The
development strategy is affected by the presence of hazards, and
hazard mitigation is a consideration in the identification of

sectoral developr.ent projects.

In Phase Il specific mitigation measures for selected investment
projects should be determined as well as vulnerable lifeline

network elements for disaster preparedness activities. The



presence of hazards should affect specific site gelection,
project engineering design and economic feasibility of

development investment projects.

d. In the Implementation Phase, the monitoring of mitigation
implementation and disaster preparedness activities provides
information for evaluation of development studies in execution

and the formulation of new development studies and disaster

management activities.

The information pertaining to these four stages 1is presently
generated by three principal networks: internaticnal and national
phenomena research and monitoring centers and universities, disaster
management entities, and multisectoral and sectoral planning agencies and
operational secretaries and ministries. The source of financial support,
staff training, subject areas of responsibility, and the role in
mitigafion program implementation of these networks varies greatly from
country to country, as does their interrelationship. The situation can be
generally characterized, however, by an emerging disaster management
programs, resource constraints in the area of natural phenomena research
and monitoring, and a planning process that is under tremendous pressure
to desién and implement economic}development programs in the absence of

natural hazard information.



Essential Recommendations:

Based on the experiences to date of the NHP, particula-ly those where

field testing of natural hazard and risk assessment, mapping, and project

formulation methods have tzken place, the following recommendations can be

made. They are divided into two categories, those with an institutional

. and those with a technical focus.

A. - Institutional Focus:

Give preference to existing planning and executing agencies
for post-disaster damage evaluation, risk assessment, and
reconstruction project formulation and implementation.

Insist on participation from all affected sectors in the
above merntioned activities.

Define realistic budgets and ensure that approved
reconstruction projects complement one another.

Insist that natural hazard risk assessment and mitigation
measure selection are part of the planning process at the
policy, program and project levels.

When necessary, insist that adequate risk assessment and
mitigation selection technical assistance, including
personnel training, is made available through
reconstruction activities.

Ensure that disaster preparedness officials are made aware
of the vulnerability levels of existing and proposed
economic production, support infrastructure and human

settlement projects.



The formulation of reconstruction programs following major disasters
has had the greatest impact ou national, regional and local development
planning processes. The degree to which these programs have been
integrated into existing planning processes varies considerably from
country to country and occurrence to occurrence. The most typical
response has been the creation of a reconstruction plananing process in
parallel with existing planning processes. Reconstruction programs are
often supported by major international technical assistance and funding
programs, and the preference has been to implement reconstruction programs
outside of the mainstream of development activities in the hopes of

expediting execution and avoiding existing bureaucratic delays.

The :s=sult of this dual development planning approach has often lead
to sectoral reconstruction efforts taking place without an assessment of
thc overall post-disaster situation of the particular affected area. The
natural event may have altered substantially the conformation of the
natural resource potential, if by nothing other than making clearly
evident the natural hazard risk and the vulnerability of pre-disaster
development activities. The resultant damage from the event has almost
always necessitated a re-evaluation of existing development policies and
sectoral 4projects. In many cases, such policies and projects are no
longer appropriate to the needs of the area, nor coincide with the best
use of its natura. resources. Reconstructing damaged production
facilities, infrastructure and settlements without formulating a

comprehensive development strategy based on the post-disaster situation



has often lead to missed opportunities for incorporating disaster
mitigation measures and recognizing the influence natural hazard risks

have on development planning decisions.

In preparing policies and programs, realist budgets should be drawn
up which will permit an integrated package of reconstruction projects to
be executed. This necessitates appropriating scare funds among sectors
and programming sectoral activities to complement one another, a difficult

task even in non-post-disaster circumstances.

At a policy level, reconstruction programs should strengthen efforts
to include disaster prevention as a development policy issue. This is in
recognition of the wvylnerability of existing development activities,
development capital neéds, dependency on international investments and
disaster velief assistance, and anticipated increased risk assessment
requirements from international lending and insurance institutions. At
the development program level, sectoral agencies should examine the impact
of disaster-related damage and repair costs on yearly operating budgets
and specific development programs. Besides identifying contingency funds
for disaster relief and rehabilitation needs, the identification of
prevention criteria and their cost, and the form of implementation should
also be discussed. At the project level, the appropriate national
institutions should be encouraged to include mitigation measures as part

of projects design and to identify those segments or portions of their
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development activities which are most vulnerable to natural bazards so
that disaster preparedness actions may anticipate the location, type, and

magnitud of possible damage.

The role individual specialists from national technical agencies will
play is of utmost importance. Additional orientation and training in
using existing risk assessment methodologies and proposiné new areas for
juvestigation are critical to reconstruction development programs. Thus,
jnternational technical cooperation should include a persbnnel training
component so that their approach is pragmatic and firmly rooted in
incorporating to the extent possible natural hazard and risk assessment
information in the natural resource evaluation, and development and

project formulation stages.

Finally, the information contained in lifeline maps identifying the
critical component: of infrastructural and production nectworks should be
shared with sectoral and disaster preparedness agencies to ensure that
those responsible for maintaining thosce networks in working order and
those responsible for responding to an emergency situation are aware of

the relative vulnerability of each of the networks' components.

B. Technical Focus:

1. Immediately prepare multisectoral damage assessment and
reconstruction needs iuventories and syntheses of same.



- 11 -

2. Define the precise geographical area for reconstruction
activies and assign priorities.

3. Collect all available natural resource aund natural hazard
analytical information and assess the impact of the
disaster on national, regional and local development
policies, programs and projects.

4. Include natural hazard risk assessment and mitigation

measure information in all sectoral reconstruction project
formulation.

5. Insist that subsequent scientific research and disaster
preparedness activities are focused on the geographical
areas encompassing priority public and private sector
investments.

Development planning processes, in general, are more highly evolved
and have more influence than disaster management processes at the present
time in Latin America and the Caribbean. Notwithstanding the risks posed
by natural hazards, mnational governments continue to make decisions
concerning major investment projects with or without appropriate hazard
assessment and mitigation measure information Thus, post-disaster studies

should recognize this situation and z*tempt to make disaster mitigation

part of policy, program and project issues during reconstruction.

‘Following a catastrophic event, disaster management programs usually
take the lead in generating damage asséssments and relief need analysis,
supported by sectoral studies for funding rehabilitation activities.
These individual investigations can be quite detailed. But often their
usefulness in formulating reconstruction programs in the context of
integrated development planning can be limited if comprehensive
conclusions are not drawn. Development planning studies must contain a
comprehensive view of the impact of the disaster drawn from sectoral
reports in order to define a precise geographical area for reconstruction

activities and assign priorities based on modified predisaster needs.
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Post-disaster studies should include timely multisectoral damage
assessments, reconstruction needs inventories, and.identify areas where no
or extremely limited development activities should take place regardless
of the natural resource potential. Previously available general natural
phenomena and hazard studies may identify potentially hazardous areas, but
often lack adequate definition to evaluate existing or proposed
development activities. Needed then is further study of those most
promising areas in terms of their natural resource potential and the

limitations and opportunities the related natural events pose.

Such studies may lead to increased investigation of alternative
cropping and irrigation patterns, soil conservation and reiorestation
techniques, farm to market road patterns, and new settlement location and
existing settlement expansion programs. These programs may have been
identified previoruly as possible development activities given the natural
resource potential and proposed public and private sector programs. Thus,
sectoral developm:nt planners such as water resource, agricultural,
transportation and agricultural economic specialists must become aware in
the resource evaluation stage that natural hazards may pose constraints to
certain development activities and that mitigation measures will ha.e to

be part of overall development project design.

In preparing reconstructions projects, planning studies should use

available non-structural and structural mitigation tecuniques including



- 13 -

land vse zoning, performance <criteria, building codes, material
specifications, and taxation and insurance programs. When absent or
inarpropriate, the planning team should collaborate in their creation or
modification to fit national, regional and loca?! needs. The cost of
mitigation measures should also be included in the economic analysis of

the projects at the prefeasibiiity stage.

Research Priorities and Needs:

To the extent possible scientific investigation, disaster management,

and reconstruction planning activities should be focused on the following

areas:

1. Natural event occurrence, and review and synthesis of existing
natural resource and natural hazard information;

2. Increased flood plain, landslide, and incipient desertification
hazard assessment;

3, Lifeline network mapping on a sector by sector basis;

4. Review and synthesis of exisgting post-disaster damage
assessmernit, including local interviews and oral histories;

5. Initial lifeline network vulnerability mapping;

6. Review and synthesis of existing structural and non-structural
mitigation programs, and;

7. Modification of land capability mapping methodologies to more
clearly manifest natural hazard information.

In carrying out these activities, an agenda for further.investigat®ion

and evaluation is created without altering the existing organizational
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structure for natural science investigation and disaster preparedness. By

creating the need and opportunity to generate this information, these

activities forge concrete, operational linkages which will produce results

while strengthening the national {nstitutional structures of all involved

agencies.

ESA/DRD/NH/7109P/267P/FF - October 30, 1985



PIGURE 1

OAS/DRD NATURAL HAZARDS PROJECT
EYNTHESIS OF THE DRD DEVELOPMENT PLANNING PROCESS

CONPONENTS STUDY DRSIGN STUDY EXECUTION INPLEMEWTATION OF
AECOMMENDATIONS
PHASE | PHASE |1
DEVELOPMENT DIAGNOSIS PROJECT FORNULATION AMD
PREPARATION OF ACTION PLAN
Activitices Receipt and analyeis ot Olsgnosis of region Peoject formulation (profile or Assistance for specific
tequest for cooperstion = sectoral analysis preleasibility) end evaiuation prograns and projects
Prelisinacy Misaion = spatial Analysis =~ production sectors (sgriculture, Assistance in incocporsting
- pre-diasgnoelis = institutional analysis foceatry, agroindustry, pProposed investaents into
= prfeparation of cooperation = environmental analysis industry, tishing, mining) national budget
agreement ) - synthesis: needs, = 8upport services (marheting, Advisory secrvices for
Problema, potentials, credit, extension) Private sectoz actions
constraintas = social development (housing, Suppoct to executing
Relation to mational plans, education, labor training, sgencies
strategies, priorities health) Support in inter-
Development strategles - intrastructure (energy, institutional coordination
- formsulation and analysis transportation, communications)
of alternatives = wtban services
= identification of project = natutral resoutce= =anagement
ideas Action plan prepara! ¢
= forrulation of pacvajes of projects
- policies for priority areas
and sectocs
= enabling and incentive actions
= investment timetable
= @valuation of funding sources
= fnatitutional development
and training
- promotion
Producte; Signed cooperstion agreement Interim Report (Fhase I Report) Pinal Report Govermment execution of
= Gefinition of products - disgnoais of region = development atrategy = feaaibility and finsl
of study = preliminary development - action plan Gesign etudies
= financial commitments astrateqgy = formulated projects = implementation of
of patticipants = identified projects = supporting actions projects
= pteliminary wockplen « changes in legislstion
and regulations
Isproved operational
capabifity of institutions
3 to ¢ months

Tine Frame;

9 to 12 sonths

12 to 18 monthg



PIGURE 2

OAS/DRD NATURAL HAZARDS PROJECT

GENERMAL COMMENTS ON THE RELATIONSHP OF NATURAL HAIARDS EVENTS AKD

DEVELOPMENT PLANNING PROCESS COMPONENTS

EARTW IRK K VOLCARNO MAIJOR PLODOD

EVENT

Prelininary Rission

Objective:

Atfect on Gevelopment
patterns;

Collection of information to establish the presence of hazards in the inteqgrated regional
development study area and the limits of risks posed.

Presence of hazards indicates the need for further qualitative and quentitative assessment as they
sffect naturel fesource and sconomic development potential.

Development Diagnosie,
Strategy Potrmulation,
and Project
1gentitication

Objective:

Affect on development
patternas

Por those hazards present in the study arcs, sssesement of the risk (risk haserd map) and
fidentificstion of enisting criterial segments or elemsents of production facilities, Infrastructure
and settlements (lifetime network map).

Inclvaion of risk and vulnersbllity aspects in Sefinlng Gevelopment potential and etrategy {(for

exasple, flood plain, lendslide ares, inclpient desertification identification, and land
capabllity mape). -

Identification of alternative non-structucal and structutal mitigetion measutes in inltial
Gevelopment project identification.

Presence of hszard will affect the formulation of the development strategy and the type amd
location of invesiment projects and suggest mudification of the lifeline network.

Presence of hezard will affect overall strategy formmlation
and hazard aitigation ahould dominate Ldentificetion of
production sector projects, particularly agriculture.

Action Plan
Preparatinn
and

Project Pocrmulation

Objective:

At fect on Gevelopment
patterne:s

Determination of wpecitfir aitigstion messures for sslected investment projects and determination
of critical 1ifeline network elements for disaster preparedness activitiea.

Prevence of hazerd will affect the action plan for project implementation and the specific site

selection of investment projects at the local level, project engineering design and economic
feasibility,

Iaplementation

Objective:

Affect on developeent
patterna:

Pollow-through on implemsntation of nitigsatlon massures and disaster prepatednsss.

Monitoring of natural phenomena for early warning against possible damsqe, and forsulation of
future risk assessment and disaster preparedness activities.

1J74p
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ANNEX III.3.2.- HANDOUT ON NATURAL GOODS AND SERVICES



NATURAL GOODS AND SERVICES

GOODS/PRODUCTS
1. Potable water (surface and ground)
2. Industrial water (surface and ground)
3. Irrigation water (surface and ground)
4. Lumber and pulpwood
S. Flrewood
8. Construction materials from wood (post, bsams, etc.)
7. Ornamental plants (Indoor, landscaping, dry)
8. Vegetable fibers (rope, cloth)
9. Medicinal plants
10. Food for human consumption (fruilts, gum, honey, sap,
shoots, seeds, nuts, ieaves)
11. Food for human work, anima! consumption
12. Food animals for human consumption (fish, fowl, etc.)
13. Aqustic plants for human consumption (aigae, sponges)
14. Food condiments (spices, salit, bicarbonate of sodas)
18. Plant chemical substances (dyes, stains, waxes, latex,
gums, tannins, syrups, drugs, etc.)
16. Fertilizers (minerals, fishmea!, guano, other dung, etc.)
17. Aquatic precious/semiprecious materisis (peari, coral,
conchs, mother of pearl)
18. Msterials i22 ar'iean work (rock, wood for carving, fibers
for basskeimaking, etc.)
19. Metallic minerals (bauxite, ores, nuggets, etc.)
20. Non-metallic minerals (asbesios, clays, limestone, eic.)
21. Consiruction materials (sands, clay, cinders, cement,
gravel, rocks, marble, efc.)
22. WMinera! nutrients (phosphorus)
23. Minera! dyes and glazes
24. Hides, leather, skins
25. Other animal materials (bones, asthers, tusks, leeth,
claws, butterflies)
26. Other vegetation msterials (seeds, pods)
27. Live lish (ornamental, pets)
28. Live animals for pets and 2008
29. Live animals for humsn work
30. Live animals for resr- ch
31. Fossli fuels (crude oll, natural gas, coal)
32. Other fuels (peat, other organic matter, dung, blomass)
33. Livestock forage

ECOSYSTEM ORERATIONS, MAINTENANCE,
ADAPTATION, AND EVOLUTION

1
2.
3

4,
8.
L

Nutrient cycling

Nutrient storage

Nutrient distribution (floods, dust and sediment
transport, eic.)

Photosynthesis-respiration

Adasptsation

Seli-regulation

1.

Competition testing and design (populstion contro!
evolution)

Minersl cycling

Habltat for local land, air. aquatic animals, insects, and
other lite forms (feeding, breeding, nursery, shelter,
etc.)

NON-TANGIBLE GOODS AND SERVICES

1. Windbreak

2. Shade

3. Recreational use of water {swimming, boating, skating,
water skiing, salling, suding, scuba)

4. Recreational use of land (hiking, spelunking, climbing)

S. Recreational use of alr (llying, gliding, parachuting,
kiting)

8. Recreational use of onimals (sport hunting and fishing,
insect collecting)

7. Recrestional use of ecosystem (sightsyeing, tourism)

8. Sclentific tourism (exploring)

9. Value development and storage

10. Spiritual development and storage

11. Historical value

12. Culture! value

13. Early warning system (weather and climate change)

14. Moisture moditication (humidity)

15. Tempersture modification

16. Light modilication

17. Ultravioiet and other radiation flitration

18. Storagoe of lite form adaptive (genetic) Information

19. Protection of indigenous cultures and customs
ECONOMIC SERVICES

1. Energy >ources (wind, solar, hydro, tides, biomass,
geothermal)

2. Dliution of contaminants

3. Decomposliiion of contaminants (oxidation, evaporation,
dissolution)

4. Transport of contaminants (wind, water, animai
consumption, air and watershed dllution of
contaminants)

8. Erosion contro!

8. Sediment control

7. Flood control

8. Ground water recharge

9. Space for urban, industrial, agriculture occupations,
roadwsys, canals, sirports

10. Wasle and contaminant storage
11. Physical support {or structures
12. Climate control and protection
13. Disesss control and protection
14, Siorm butfer
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ANNEX III. 3.3.- HANDOUT ON NATURAL HAZARDS

LIST OF NATURRL HAZARDS

1.- Diseases avnd plagues (virus, bacteria, rlukes,
parasites, furgus, etc.)
&. - Natural flooding'

.~ RAvalarnches (lard, sncow, ice), land slips, mudflows, ctc.
4.~ Wirnd (tornados, hurricares, cyclones, dust storms)
Z. = Natuwral ercsicon/sedimentaticr

€. - Temnperature extremes (duraticor, intensity)
7.— Extremes of humidity (duration,internsity)
8.~ Drought

9.~ Snow

10. - Ice

11.~ Hail

1&. ~ For, mist

13. - Frost

14. - Solar radiatiorn

15.- Lightning

l6. - Fire

17.~- Toxiec chemicals, gas coricerntration

18. - Nuclear radiatinn

19. - Earthgquakes

0. - Noxicous vegetation (poiscrnous plants, "invader” species)
2l. - Poisonous animals (srnakes, insects)

2. - Fredators

23. - Volcanoes

4.~ Tidal waves
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ANNEX III.3.4.- HANDOUT ON ENVIRONMENTAL IMPACTS



SYSTEM STRUCTURE AND FUNCTION
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ANNEX XII.3.S5.- UN]JT #3 HOMEWORK EXERCISE

ENVIRONMENTAL MANAGEMENT AND NATURAL HAZARDS

Based on the material presanted in class prepaice a
brief essay discussing the attached text. Ee sure to note
the termirmwlogy used in the text and to aralyze the mneari rin
of what the text presents in the light of the discussions
held irn class on the subject.

NOTE TO THE INSTRUCTOR:

The objective of this exercise is to have the
participants arnalyze a stardard piece of the literature on
environmental marnagemerit and identify for themselves the
erronecus use of terms such as "envirorment, "
"ernvironmentally sound ,..," "envirormental expert, " etc.

III-3-5 - 1



Wwhat followe is nn.cggract of ar actual interview of a
renowned expert in the “‘subjecty of- |nvironmert . - and
develcopnent by the editor of an environmertal NGO
newsletter. Based on ¢he discussions in class, critique
both the questions and thz responses.’ “EY-1is the editor and
wiv ig the interviewee.

E. "what are the basic fundamerntalu for cernsidering . the
environment as an indispensible factor in the formulaticn of
develaopmerit policies?”

I. "you would have to start from the idea Y hat the . process of
development transforms rature in unlimited ways. We have definec
develcpmert as a procecs of transforming the natural envirorment
tc cne that is constructed ard artificial. :

"Ferr us development is not only  the specialization of work,
but alsz of nature, that is to say, the use of the envirorment.

PR SR T

"Iy, economic liturature, it is shown that by specializing

work, technology, arnd capital, praductivity is ircreased; but,
arother part of the problem is left out, given that ir this
preocess, the use of soils, forests, €rops, etc. is also

specialized.

"Ir, this process of specialization ard transformatior,
ecosystems are altered whern raw material, natural resources,
erergy, etc. are extracced from the natural envircorment, on the
ore hand. Orn the other hand. discharge of the residuals
gerierated by the .rocecss of transformation again pene::ates an
alteraticn of the ecosystens. :

"ERegining with the concept expressed before, we can say that
there are econcmic developmerit problems that cculd have a better
scolution i the ervironmental dimernsior is taker into account in
the process of development."

E. "Car ycou give us an example whore both. dimersions were taken
into accourt?"

I. "We can imapine a project for the construction of terraces in
eroded areas. This is a project of mnature conservatior which
penerates employment and improves soil productivity and, &5 &
consequence, improves l1ife conditions. .

wWwith this focus we retreat from twc typical positions: the
economic or developnentalist that degrades the environmert, and

1110305 - 2



the conservationist positicn that devalues developnert. Neither
of the two options is lecgical nor sustainable. On the cther
hand, there are sustairable projects that meet @cconomic
objectives and which simultaneously preserve, amplify or evade
ervirormertal deterecratiorn. In the end, the envirorment is the
fundamertal social capital on which we construct everythirg else.”

II1.3.5 - 3
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ANNEX III.10.1.- UNIT # 10 CLASSROOM EXERCISE

MASS-MOVEMENT HAZARDS

NOTE TO THE INSTRUCTOR:

Utilizing the exercise samples proavided as a guide,
develop a classroom exercise in which participants are
required to use the different mass-movemerit hazards concepts
presented in class in the aralysis of specific projects such
as the cornstruction of a highway or a building. Fravide both
the necessary information and orientation to the exercise so
that the participants can integrate technical, ecornomic and
social issues in resclving the prablems presented.

II1.10.1 - 1
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MOST PROBRELE SITURTIONS THAT CAN OCCUR DURING HIGHWAY CONSTRUCTION

Cutting the lateritic crest - vpland sector = {Horizon IB).

Cutting the clayey horizon of residual soil - slope sector - (Horizon IC or Saprolite)
Cutting the gr=lly =ond horizon of residual 7oil and altered rock l(especially
especially Ho-izens IC - T1R).

Cutting the coluvial zaterial of the slope bottom (characterized by big blocks) and
and alluvial seciors (Horizons IIR and C).
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Construction on alluvial and fire coluvial soils (sandy clays) and residul soils {IR and C).

RESIDUAL SOIL

Organic layer and sandy soil (leaching zone)

Deposition zone, rich in silica, alumina, and iron oxide concretions (bauxite).
Silty clay and sandy silt soils. The feldspars have been converted into
clays, the mic=, are partially altered; only quartz is unaltered,

Iron oxide peboles weather cut of rock. Less than 10% of original

rock res2ins {saprolite).

ALTERED ROCK
Zore of transition from saprolite to partially altered rock. Most geotectonic
probless originate in this zone. Course-grained material such as gravelly s:nd
occurs, especially in the transition between IC and lIR; very perseable.

PARTLY ALTERED ROCK

The material does rot preserve its original color. The basic minerals already \
some alteration. Alteration of the micas and feldspars has begen, but the material
appear to be resistant; medium to high permeability.

UNALTERED ROCK
Basic minerals do not shew iron oxide alteration. Micas and feldspars in

fresh condition. Almost 100% of the original rock is intact. Low to ssdiws
permeability.
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Stage 1: Natural conditions of the slope.
Stage 2:- Hwman intervention: house and garden with an accass road.
Stage 5: House with railed porch, bulwark with system of anchoring.

The cost of stabilizing the cut is several times greater than the
investeent to build the house.

Briefly explain the bihavior of the land affected by construction between
stage | and siage 5.

II1.10.1 - 3
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- .AGE S

R.S AR . .
LEGEND

AF.- Artificial Fill
0.L.- Organic Layer
R.S.- Residual Soil

A.R.- Altered Rock

P.A.R.~ Partly Altered Rock
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ANNEX III.12.1.- UNIT #12 CLASSROOM EXERCISE

MULTIPLE GEOLOGIC HAZARDS AND LIFELINE NETWORK MAPPING

Based on the material presented in class arnd cn
reference maps prepare a draft lifelirne rnetwork map sad the
corresponding text explaining the rational of your map. Be
sure to include the explanation of any order of priority that
you might have built-irn to your lifelirvie rietwork map.

NOTE TO THE INSTRUCTOR:

Attach the follaoawirng infocrmation concerning the city
where the course is taking place so that participants can
relate this exercise to the cobservations made during the
Technical Field Trip I and their stay in the city:

a. - urbarn infrastructure map

b. - topography map

€.~ natural hazards event maps and informaticn records
de— available multiple hazards risk and/or vulrierability

Mmaps
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ANMEX III.1S.1.- HANDOUT ON THE ECONOMIC PLANNING PROCESS



SINPLIFIED DIPGRAM OF THE PLANNING PROCESS

[ ]

MACROPLANNING

DEFINITION OF PROGRAMS DEFINITION OF POLICIES

|

FULFILLMENT OF THE
PROPOSED PROGRANS
AND BOALS
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AND GOALS QD BOALS AND GOALS
| 1
~Hucnounu“ns
Fy r B
PUBLIC BECTOR PRIVATE SECTOR
PROJECT
I ATIFICATION
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ECONOMIC ANALISIS | SELECTION FINCIAL ARLISIS
PROJECT
INPLEMENTATION



ANNEX III.15.2.- HANDOUT ON NATURAL HAZARDS TRADE-OFF
ANALYSIS



NATURAL DISASTERS IN AN ECONOMIC AND HUNRN INTERESTS COMTEXT
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INEX III.23.1.~ HANDOUT ON NATURAL HAZARDS AND PROJECT
EVALUATION



USE OF NATURAL HAZARD INFORMATION IN THE ECONOMIC
ANALYSIS OF AGRICULTURAL SECTOR PROJECTS

Randall A. Kramer and Anna Lea Florey*

I. Objective

Natural hazards can have de'vastating and long lasting impacts on the
economies of developing countries. The impacts are often severe for the
agricultural sector which in many cases is the most critical sector in terms of
employment, income, and export earnings. Therefore, economic analysis of

agricultural projects should take into account the potential effects of natural
hazards.

Major types of natural hazards periodically buffeting agriculture in developing
countries include droughts, hurricanes, volcanic eruptions, earthquakes, tsunamis,
and other floods. All of these natural hazards are probabilistic in nature, that is
they occur with a certain frequency. In many cases it may be possible to relate
information about the frequency, severity and duration of natural hazards to
economic impacts. Therefore, natural hazard information can be used in the
development planning process, particularly in assessing the feasibility of alternative
investments.

This chapter discusses some of the economic impacts of natural hazards in
developing countries. Emphasis is placed on the agricultural sector. Next, some
risk and natural hazard concepts are defined and discussed. This is followed by a
review of project analysis procedures. Several means of introducing natural hazard
considerations into project analysis are presented and information requirements are
discussed. It is argued that the presentation of risk information in project analysis
can help decision makers assess the potential impacts of natural hazards on project
outcomes. The overall objective of the chapter is to present guidelines for
incorporating natural hazard information into economic analysis of agricultural sector
projects.

* Associate Professor and Graduate Research Assistant, respectively, Department of
Agricultural Economics, Virginia Polytechnic Institute and State University,
Blacksburg, Virginia 24061, Prepared for the Natural Hazards Project,
Department of Regional Development, Organization of American States,
Washington, D.C. Without imnlicating them for remaining shortcomings, the
authors thank the following for helpful comments on an earlier draft of the
chapter: S. Bender, B. Deaton, S. Archondo, L. Shabman, J. Warford, and B.
Utria.
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1. Economic Impacts of Natural Hazards

Agriculture in developing countries is particularly subject to natural hazards
for two reasons. First, data from a variety of sources indicate that most natural
disasters, approximately 90% of the global total, occur in developing courtries.?
Second, agriculture in developing countries is less protected from natural hazards
by risk reducing institutions and infrastructure than in developed countries. In
the United States, for example, risk protection is provided to farmers by
institutions such as government sponsored crop insurance and disaster loans, and
infrastructure such as the massive flood control civil works along the Mississippi
River.

By the very nature of ratural hazards, the economic damages they inflict are
erratic and thus difficult to plan for. Because agriculture is the basic sector in
many developing countries, disruptions caused by natural hazards can have far
reaching consequences. In any country with a sizeable agricultural sector, serious
shortfalls in the agricultural production can have ripple effects thrcughout the
aconomy, affecting spending and employment in other sectors as well as available
food supplies.

Consider some recent examples. When hurricanes David and Frederick struck
the Dominican Repbulic in 1979, they caused an estimated $342 million in damage to
the agricultural sector.? In a country where agricultural products account for 37
percent of Gross Domestic Product, and agriculture employs 40 percent of the labor
force, these hurricanes destroyed 80 percent of all crops, and 100 percent of the
banana crop. Agricultural production fell 26 percent in 1979, and continued to be
down 16 percent in 1980.% In 1984, the worst floods in Colombia in a decade caused
an estimated $400 million in damage to crops and livestock, while floods in Ecuador
in 1982 and 1983 caused the value of the banana crop to decrease by $4.3 million.*
These are only a few examples of the magnitude of direct agricultural losses
resulting from natural disasters.

In addition to the direct impact on a nation's economy, disasters can affect
employment, balance of trade, foreign indebtedness, and competition for scarce
development funds. After Hurricane Fifi struck Honduras in 1973, employment in
the agricultural sector decreased by 70 percent.® These sorts of erfects have led

! Frank Long, "The Impact of Natural Disasters on Third World Agriculture,”
American Journal of Economics and Sociology, Vol. 37, No. 2, April 1978, pp.
149-162. .

2 United Nations, "Case Report on Hurricanes David and Frederick in the
Dominican Republic," Geneva, 1980, p. 6. (UNDRO)

? U.S. Agency for International Development, Office of Disaster Assistance.
Countries of the Carribean Community. Washington, D.C., 1982, p. 209.

* United Nations, Economic Council on Latin America. Ecuador: Evaluation of the
Effacts of the 1982/83 Floods on Economic and Social Development. May 1983.
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one observer to conclude that "the effects of nztural disasters in disaster prone
development countries tend to cancel out real growth in the countries."*

There are two types of measures which can be taken to mitigate the effects of
natural disasters on the agricultural sector -- structural and nonstructural. (See
Table 1.) Structural mitigation measures are physical measures or standards which
lessen the vulnerability to natural hazards. For example, reservoirs can be
constructed to store excess storm water. If linked to irrigation networks, the
storage facilities can also be used to alleviate drought conditions. Nonstructural
measures are practices and policies which reduce vulnerability. Examples of
nonstructural practices include crop diversification and use of drought resistant
varieties. There are a number of nonstructural ways that governments can
encourage hazard mitigation including land use zoning, protection of coastal
wetlands, relocation programs, and establishment of forecasting and warning
systems.

If natural hazard mitigation is practiced, benefits can include:

- increased agricultural output and stability

- more efficient use of agricultural technology

- greater foreign exchange earnings

improved development planning due to greater stability.’

This is not meant to suggest that every available natural hazard mitigation measure
should be implemented. From an economist's point of view, mitigation should be
practiced only as long as the benefits from doing so exceed the costs.

I1l. Risk and Natural Hazarcj'Concepts

In order to facilitate discussion of economic methods to analyze natural hazards
and their mitigation, several concepts are defined and explained below.

A. Probability

Probability is the likelihood of the occurrence of a particular event. This is
often based on historical frequency, e.g., the probability of a hurricane striking
an island this year could be considered to be 0.1 because hurricanes have struck in
2 of the past 20 years. Probabilities used in decisions, however, are rarely based
strictly on historical information. Decision makers will usuzlly adjust historical
frequencies based on avazilable current information; these are referred to as
subjective probabilities. For example, an individual observing that tropical storms
have recently occurred in other parts of the worid, may want to assign a higher
subjective probability to a local storm event than would be indicated by the
historical frequency. .

' World Bank, "Memorandum on Recent Economic Development and Prospects of
Honduras," 1979, p. 37.

* Long, "The Impact of Natural Disasters," p. 156.

? Long, "The Impact of Natural Disasters," pp. 160-161.



Mitigation Measure

Afforestation

inimal Shelters

Coastal Break-
Waters

Coastal Wet-
Lands Protection

Construction and
Protection of
Retention Basins

Contour Farming

Crop
Diversification

Crop and Live-
stock Insurance

Dam Construction
and Inspection

Forecasting and
Warning

Improved and
Resistant Crop
Varieties

Land Use
Zoning

Maintenance of
Natural Runoff

Reforestation
and Prevention of
Deforestation

Relocation

Table 1.
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Hazard

Drought/Desertification
Wind

Hurricane
Wind

Hurricane
Tsunami

Hurricane
Tsunami

Hurricane
Flood

Drought/Desertification
Flood

All hazards
All hazards
Flood

All hazards

Flood
Wwind
Drought/Desertification

Hurricane

Flood

Earthquake
Drought/Desertification

Flood
Drought/Desertification

wind
Drought/Desertificaticn
Hurricane

All hazards

Mitigation Measures for Agriculture

Structural

X

X

Non-Structural




Table 1 Continued.

Mitigation Measure

Stabilization
. Slopes

Stream
Chanelization
Terracing
Windbreaks

(natural and
structural)

Hazard Structural
Landslide X
'Floods

Flood X
Flood X
Drought/Desertification

Hurricane X

Wind

Source: Compiled by authors.

Non-Structural




B. Risk

Risk is generally referred to as the probability of loss.” In economic terms
this would refer to declines in income, say, due to crop losses resulting from a
natural hazard. In this chapter risk will also be used more generally to refer to

uncertainty in key variables used in economic planning. For example, when
assessing the benefits and costs of a planned irrigation project, it sliould be
recognized that the prices and yields of agricultural crops may fluctuate over a
wide range during the life of the project. These fluctuations can be caused by
natural hazards but can also be caused by changing market conditions and weather
cycles.

C. Risk Aversion

Risk aversion refers to an individual's attitude toward risk. Risk aversion is
simply the desire to avoid taking risk. A risk averse individual is willing to
sacrifice some amount of money to avoid risk. Risk averse farmers, for example,
may purchase hail insurance for their crops if premiums are at "reasonable” levels.
However, a risk averse individual will elect to takes risks if the cost of avoidance is
too high. Empirical evidence indicates that most, but not all people, are risk
averse, but there is a wide range in the degree of risk aversion.® In other words,
for a given level of risk, some people would pay more than others to avoid the
risk. The question of whether a government.should be risk averse will be
discussed later.

D. Risk Assessment

Risk assessment refers to the quantification of a risk. It requires a
determination of both the consequences of an event and the likelihood of its
occurrence. For example, in considering the potential economic effects of an

earthquake on an agricultural project, risk assessment would require a
determination of (a) the impacts of the earthquake on agricultural activity and the
structural components of the project (e.g., would crops be lost? would irrigation
canals be destroyed?), and (b) the probability of an earthquake occurring in the
region during the life of the project.

E. Rick Management

Risk management refers to actions taken to reduce the consequences or
likelihood of unfavorable outcomes. Similarly, natural hazard management refers to
activities intended to reduce the negative effects of natural hazards. A farmer may
choose to plant a windbreak along his field to reduce the chances of wind damage to
his sugar cane crop. While this may reduce his average income if land must be
removed from production, it may still be undertaken as insurance against an
uncertain but potentially costly event -- a major storm.

* Hans P. Binswanger, "Attitudes Toward Risk: Experimentai Measurement in
Rural India." American Journal of Agricultural Economics, 62(1980) :395-407;
Douglas L. Young, "Risk Preferences of Agricultural Producers: Their Use in
Extensicn and Research.”  American Journal of Agricultural Economics,
61(1979):1063-1070.




IV. Naturai Hazards and Development Planning

A. Project Planning

An agricultural project is an investment of capital to create assets capable of
generating a streain of bencfits over time. Types of agricultural projects are as
diverse as land settlement, rural educatior, irrigation, and soil conservation to
name only a few. The project may be independent or a part of a package of
projects comprising a multisectoral development effort.  Although implementation of
a project is perhaps the most difficult aspect of development administration, careful
project planning is also of critical importance:

for most agricultural development activities, careful project preparation
in advance of expenditure is, if not absoiutely essential, at least the
best zvailable means to ensure efficient, economic use of capital funds
and to increase the chances of implementation on schedule.®

The primary aspects of project planning can be described in three parts:
project profile, prefeasibility analysis, and feasibility analysis.!® (Refer to Chapter
One.)

1. Project Profile

This is a preliminary project proposal in which overall costs and benefits
for a specific project are roughly estimated and alternative approaches are
identified.

2. Prefeasibility Analysis

This is a preliminary evaluation of the technical and economic viability of
a proposed project. Comparison of alternative approzches to various project
elements are made and less promising alternatives are recommended for
elimination. Development and operation costs are estimated for the project
and benefits are assessed so that economic feasibility criteria can be
evaluated.

3. Feasibility Analysis

This is the final determination of the viability of a proposed investment
project. The need for the project is analyzed along with resource
availability. Every aspect of the project plan is reexamined. Refined
estimates are made of project benefits, costs (construction, operation and

* J. Price Gittinger, Economic Analysis of Agricultural Projects, 2nd ed.,
Baltimore: Johns Hopkins University Press, 1982, p. 3.

1% Organization of American States. Integrated Regional Development Planning:
Guidelines and Case Studies from O.A.S. Experience, Department of Regional
Development, January 1984, pp. 226-227.
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maintenance), and evaluative criteria, that is, net present value, internal
rate of return, and benefit-cost ratio.

B. Use of Natural Hazard Information

Although not widely done, project planning could be improved if analysts
would incorporate natural hazard information at each project development stage. In
a brief survey of current project formulation and development guidelines utilized by
several development organizations and private lending institutions, the lack of risk
information, especially about natural hazards, was evident. Most institutions do not
require risk information in project preparation guidelines, except for engineering
projects. Risk to the environment appears to be more of a concern than risk from
the environment.

It is important to introduce risk information at the earliest levels of project
planning. When this information is included at project formulation levels, the entire
project design can be altered to accommodate the risk factors., |If the risks are too
great, an alternative project may be chosen. Risk information may be included at
the project analysis stage, just before the project is implemented, but at this stage
it may only be possible to take limited remedial action.

Natural hazards can be considered first at the profile stage. Risk maps and
hazard event frequencies can be consulted. For example, a flcod plain map
produced by use of remote sensing techniques would depict areas that are prone to
severe flooding. From the start of project planning, planners might want to avoid
cdesignating these flood-prone areas for agricultural activities requiring extznsive
capital investments such as buildings. Instead, an alternative land use, less
sensitive to flooding, such as rice production could be considered. In view of the
high flooding probability, the planner also might want to consider hazard mitigation
practices which could reduce risk to acceptable levels.

At the prefeasibility level, more sophisticated consideration of natural hazards
can be made. For example, a 100 year flood plain map could be developed.
Probabilities of different hazards can be estimated and used to adjust cost and
benefit figures. If a formal benefit-cost analysis is conducted, procedures
discussed later in the chapter can be used to incorporate the natural hazard
information directly into the analysis.

Finally, at the feasibility stage, the effects of natural hazards on benefits and
costs can be more carefully evaluated. More detailed information on the likelihood
and consequences of natural hazards can be collected and used to revise the
benefit-cost analysis.

Natural hazard and other risk information needs to be considered explicitly in
the form of probabilities and consequences of different outcomes. Otherwise, it will
enter into the analysis implicitly. If an agronomist is asked to provide a single
valued yield estimate he may account for risk by giving a pessimistic value,
although if asked he could give pessimistic, optimistic, and most likely values, as
well as assign probabilities to each value. An engineer will also take risk into
consideration by selecting structural design criteria for a 20 year storm for
example. Risk can be accounted for in a more systematic fashion by drawing these
risk considerations out into the open.
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V. Principles of Benefit-Cost Analysis

A. Introduction

Economic analysis is seldom the only criteria upon which project decisions are
based. The choices made by decision makers also reflect the social and political
aspects involved in project selection. One approach taken when considering several
criteria for making decisions is a Multicriteria Analysis, which is an assessment of
acceptable levels of each criteria. Although natural hazard risk information can be
incorporated directly into an economic analysis, the probability of natural hazards
could be considered as a separate decision making criteria. A Multicriteria Analysis
would evaluate how much this criteria could be lowered before affec.tmg other
project criteria, and lead to a decision on acceptable risk. It is important to
realize that project selection decisions, as well as alternative selections within a
project, are made based on several criteria, including economic analysis.

Benefit-cost analysis is a method economists have developed to evaluate the
efficiency of public sector activities. Although benefit-cost analysis is designed for
evaluating nonmarket activities, economic information to conduct the analyses is
frequently obtained from market activities. It is a practical technique for
comparing the merits of different government projects over time. There are
numerous variations of each economic analysis technique within a benefit-cost
analysis, so project economists should seek to find the best method for each
individual case. This section provides a very brief overview of benefit-cost
analysis, which can be used as a general guideline, but readers are encouraged to
review other literature.?? .

The point of view taken in benefit-cost analysis is that of society as a whole.
This is what is referred to as accounting stance. When a private individual
considers whether or not to make an investment, he or she considers only the
benefits and costs that have a direct personal impact. When the societal
perspective is taken, the accounting stance shifts to consider all benefits and costs
affecting society.

Another important aspect of benefit-cost analysis is the with-and-without
criteria. The analysis should assess the state of affairs with versus without the
project in place. The with-and-without criteria is important in sorting out what
should be counted as benefits and costs of a project. Suppose an irrigation project
is being considered for an area where crop yields are showing an upward trend.
The irrigation project will cause the yields to increase even more. When assessing
potential project benefits, it would be erroneous to attribute to the project all of
the growth in yields from before the project, to after it is constructed, since some
of the growth would have occurred anyway.? In areas that are rapidly developing,
it is particularly important to make sure that project benefits and costs are

' For a more complete treatment see Gittinger, Economic Analysis of Agricultural
Projects, and E. J. Mishan, Cost-Benefit Analysis: An Informal Introduction,
3rd ed., Boston: George Allen and Unwin, 1982.

12 Charles W. Howe, Benefit-Cost Analysis for Water System Planning, American
Geophysical Union, Water Resources Monograph 2, Washington, D.C., 1971.
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properly accounted for and do not include changes that would have taken place
without the project.

A benefit-cost analysis can be organized in three main steps:?!’

1. enumeration of all benefits and costs of a proposed project;
2. evaluation of all benefits and costs in dollar terms; and
3. discounting of future net benefits to put them into current dollar terms.

While these steps may appear simple, a thorough analysis requires considerable
effort. The economist or planner carrying out the analysis should work with other
specialists such as agronomists, engineers, and hydrologists to ensure that all
relevant factors are taken into account and that technical production relationships
are properly reflected. This integrated, interdisciplinary approach to planning has
been advocated by OAS.!*

Costs must be defined so as to weigh foregone alternative benefits if the
project is selected. Benefits can include both direct and indirect effects resulting
from the project. In comparing the benefit stream to the cost stream over time, all
present and future values must be put into a common frame of reference known as
"present value". This requires the choice of an appropriate discount rate.

B. Costs

in measuring the costs of a project, care must be taken to accurately reflect
foregone alternatives. These are referred to as opportunity costs. In addition to
foregone alternatives, a project may entail direct as well as indirect costs. Direct
costs can include expenses incurred in material and administration, as well as.the

use of natural resources. Costs of natural hazard mitigation, such as canal
systems, dams and windbreaks should be included. Non-structural mitigation
measures, such as crop diversification and agricultural zoning, can also ke
considered. In addition, indirect costs must be taken into account. If a new

project will draw water resources from nearby agricultural land, the resulting
decline in agricultural production should be counted as project cost.

The analyst must also be aware that due to market distortions, prices of
inputs may not reflect their true valuation by society. In these cases prices should
be adjusted to correct for distortions. Prices so adjusted are referred to as
shadow prices. As an example of adjusting market prices, consider the case of a
government subsidy on fertilizer. The subsidy lowers the cost of the fertilizer
used in the project. For a benefit-cost analysis, the market price must be
increased by the ainount of the subsidy to reflect its true cost to society.

13 pavid N. Hyman, The Economics of Governmental Activity, New York: Holt
‘Rhinehart, and Winston, 1973.

18 Organization of American States. Integrated Regional Development Planning.
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C. Benefits

The benefits in an agricultural project may result from either increased value
o farm output or from reduced production costs. Benefits from natural hazard
mitigation could be measured in terms of avoided agricultural income losses. In
addition to direct benefits, projects generate indirect benefits. For example, an
irrigation project might have the "spill-over" benefit of increasing the productivity
of land adjacent to the land actually irrigated by the project.

An evaluation of the benefits of a project should only include real increases in
output. A flood control project may lead to a higher value of farmland in the
protected area. Because this higher value merely reflects the increased output
potential of the land, counting the value increase as a project benefit would lead to
a double counting of project benefits. .

D. Discounting

After enumerating and evaluating all benefits and costs, the third step in
project analysis is to discount future benefits and costs. This is accomplished
through the use of a discount rate to convert future values into present values.
The need to discount arises from the fact that money received today is worth more
than an equivalent amount of money received in the future. This is because money
received today can earn interest in the interim. An investment of $100 at an
annual interest rate of 10 percent will be worth $121 at the end of two years,
Future benefits and costs must be discounted in order to express them in a common
denominator -- today's dollars or present value.

The project analyst must choose the discount rate, and often more than
one rate is used in a project. Gittinger suggests three possible alternatives:
opportunity cost of capital, borrowing rate for the capital used to finance the
project, and social time preference rate. The opportunity cost of capital is the rate
that will result in utilization of all capital in the economy if all possible investments
are undertaken that yield as much or more in return. The opportunity cost of
capital cannot be known with certainty, but in most developing countries, is
considered to be between 8 and 15 percent in real terms.!®

E. Evaluation

The discounted or net present value (NPV) of a project is represented
mathematically as

1B,/(1 * nt - IC, /(1 * Mt t=1,2, ...0n M

where B = benefits, C = costs, r = discount rate, t = time period, n = life of the
project in years, and I is the summation operator. After benefits and costs are
evaluated and enumerated and a ! scount rate is selected, equation (1) will indicate
the net present value (NPV) of the project under consideration. The economic
decision criteria about the worth of a project is usually (a) the NPV is positive,
and (b) the NPV is higher than that of alternative, competing projects. Another

1% Gittinger, Economic Analysis of Agricultural Projects.
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way to consider the benefits and costs is to set equation (1) equal to zero and
solve for the value of r. This is referred to as the internal rate of return (IRR).

¢

To facilitate comparison of projects, expression (1) is often rearranged as a
benefit-cost ratio: '

18,/(1 * nt
1C/(1 + 1"

The higher the net present value of the project, the higher the ratio. A benefit-
cost ratio greater than 1 indicates that the discounted benefits exceed the
discounted costs.

V!. Incorporating Risk into Benefit-Cost Analysis

A. Introduction

Should risk be considered in benefit-cost analysis? Arrow and Lind have
argued that even though individuals are risk averse, governments should take a
risk neutral stance when evaluating projects.'® They argue that since project
benefits and costs are spread over a large number of individuals in the society, the
element of risk facing each individual is negligible. Since project risks are widely
shared, this would imply that a government should be indifferent between a high
risk and low risk project which both have the same expected net present value.
While there are a number of important qualifications to these well known theoretical
results, for this discussion the most important point is that their argument only
applies to risks which are actually borne by the government. Natural hazard risks
are to a large extent borne by individuals and thus investments in projects which
affect natural hazard risks should account for risk. Furthermore, in view of
government debt problems, income distribution concerns, and other social and
political concerns, governments are more likely to exhibit risk averse behavior than
Arrow and Lind's abstract model would suggest.

Consider the example of how a single project with highly variable outcomes
could have a significant impact on a particular region or group of people.!?
Suppose there are two projects under consideration in a coastal area of a country.
Project A has a NPV of $2 million and project B has a NPV of $1.5 million. Now
consider the variability in returns to both projects. Because project A has the
highest NPV, it would be selected if risk was ignored. Project A is vulnerable to
floods and thus could have an actual NPV of between $0.5 million and $2.5 million
depending on the frequency and severity of future floods in the area. Project B is
less susceptible to flood damages and therefore has a NPV range of $1.3 million to

1 K. J. Arrow and R. C. Lind, "Uncertainty and the Evaluation of Public
Investment Decisions,”" American Economic Review, Vol. 60, 1970

17 Warren C Baum, "Risk and Sensitivity Analysis in the Economic Analysis of
Projects," World Bank Central Projects Note 2.02, July 1980.

\(.\il
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$1.7 million. Because the returns to project B are more stable, the residents of
the coastal area might prefer the project with the lower NPV. They would probably
be unimpressed by arguments zbout the merits of societal risk sharing, since the
risks (variation in NPV) their cummunity bears from these projects are rather
large.

In some cases, lending agencies may also take a risk averse stance. This is
because they must take into account the probability of timely repayment of the
project loan. However, they are more likely to be roncerned about how
macroeconomic risks will affect a government's overall repayment ability rather than
how natural hazards will affect the return to a particular project.

Several methods for including risk considerations in benefit-cost analysis are
available to analysts. The first category of methods can be applied when there is
little risk or natural hazard information available. The second group of methods is
appropriate when information on probability distributions can be obtained. All of
these can be used in comparing different projects as well as comparing alternatives
within a project.

B. Decision Criteria with Limited Information

1. Cut-off Period

The crudest procedure for incorporating risk into benefit-cost analysis
is the use of a cut-off period.!* This approach is primarily utilized by
private investment agencies, whose main interest is in canital return rather
than long-term development. Economic feasibility undzr the cutoff period
requires that in a relatively few years, sufficient bernefits must be accrue to
more than cover project costs. For very risky projects, the cut-off period
might be set as low as 2 or 3 years, whereas for low risk projects it would
be much longer, say 30 years.!® The underlying logic of a cut-off period rule
is that benefits and costs are so highly uncertain beyond the cut-off date
that they should be ignored in determining project fecasibility. A cutoff
period should be determined by the pre-feasibility stage of project
development, at the latest.

Some information is necessary to determine the relative riskiness of the
project. The most useful data would be a list of natural disaster events, or
episodic information, as well as meteorological records, land use maps,
agricultural cropping maps, and previous damage assessmen*s, which could

give the economist a rough idea of inherent risk. In addition, satellite
photography of natural hazard impacts could be useful in making a decision
concerning a cutoff period. !n many cases, it would not be too difficult to

obtain this information for the minimum required 2-5 year period.

1 Mishan, Cost-Benefit Analysis, p. 399.

1% Even when benefits are expected to go on beyond 30 years, these benefits are
hardly worth considering in a benefit-cost analysis because their present value
is so low. For example, using a 10 percent discount rate, each dollar received
in 30 years is worth only about 6 cents in present value.
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A cutoff period should only be considered when few records are
Lvailable, and the nature and magnitude of possible hazards could have great
potential for agricultural damage, such as would be the case in severe storms
and floods. It would be more difficult to dictate a cutoff period in the case
of slow onset hazards, such as drought or desertification.

As an example of the cutoff period, this method could be applied to a
vegetable and livestock farming systems project being planned for a
developing country. The objectives of the project would be to increase
cropping intensities and agricultural income. This project may be viewed as
risky if the area is subject to frequent flooding. The flooding would damage
crops and destroy livestock and thus reduce the project benefits. Therefore,
one might choose a 2 or 3 year cutoff period for costs and benefits.

While this approach attempts to consider risk effects, it is rather
unsatisfactory. Short cut-offs can ignore economic information associated with
much of the life of projects. Rather than deal with risk directly, this method
discards all information beyond the cut-off period. If benefits and costs are
highly variable beyond the cut-off date, there are other methods which can
be used to consider these benefits and costs while recognizing their inherent
riskiness.

2. Discount Rate Adjustments

Another ad hoc way to reflect uncertainty in project analysis is to add a
risk premium to the discount rate. The effect of increasing the discount rate
is to give less weight to the increasingly uncertain costs and benefits in
future time periods.?® This is consistent with what has been observed in the
private sector; when business investments are made, managers generally
require higher internal rates of return for riskier investments.

In using this technique of economic analysis, the economist is faced with
the subjective decision of determining an arbitrary risk premium to add to the
discount rate. The same type of information that is useful for a cutoff period
can be utilized to determine the discount rate. This information should be
available by the pre-feasibility stage of project planning.

A subjective decision orn the discount rate could include available
information on the possibility of a slow onset hazard, such as desertification,
as well as short-term, high immediate impact hazards such as severe storms
and flash floods. Once again, this method should be employed as a last
resort, when little or ne information on natural hazards is available.

Some witers suggest raising the discount ratz for uncertain Henefits and
lowering it for uncertain future costs. See, for example, Lee G. Arderson, and
" Russell F. Settle, Benefit-Cast Analysis: A Practical Guide, Lexington Mass.:
D. C. Heath, 1977. However, in some types of projects, costs will be less
subject to uncertainty than benefits.

N
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In reviewing the example farming systems project presented in the
previous section, it can be seen that any indication of flooding would be
viewed as making the project risky. |If normal practice is to use a discount
rate of 10% for the benefits, the discount rate for this particular project
might be increased to 12% or 15%.

This approach is preferable to the cut-off period method because it does
not ignore information about future benefits and costs. Yet, the amount of
risk adjustment of the discount rate is arbitrary and the approach does not
recognize risk differences across project components. More rigorous and
defensible approaches which are capable of quantitatively assessing the
uncertainty in benefits and costs over time are discussed below.

3. Game Theory Approaches

When there is no reliable information on precbability distributions of
hazards, two strategies from game theory have been suggested, the maximin-
gain strategy and the minimax-regret strategy. Both can be applied at the
earliest stages of project formulation, as the necessary information becomes
available. The types of information required for each are records of
historical events, climatological and meteorological data, and previous natural
hazard damage records for the sector in question; for example, crop damage
data in the agricultural sector. Using this information, it is possible to
estimate the benefits resulting equivalent project alternatives under varying
degrees of severity of the natural hazard. The game theory approaches are
better suited for short term, high immediate impact hazards, which can easily
be divided into least/most damage scenarios.

To illustrate the maximin-gain approach, which derives its name from
maximizing the minimum gain, an example will be given. Suppose that a
decision has “een made to augment the earlier discussed farming systems
project with a structural, natural hazard mitigation measure. Three
alternative flood control projects, (A, B, and C) with equal cost are under
consideration.?! For convenience it is assumed that there are two possible
states of nature; heavy rainfall and normal rainfall. If heavy rainfall occurs,
the net present value of benefits from the three projects are $100 million,
$120 million, and $150 million respectively. If there is normal rainfall, the
projects will provide irrigation and other discounted benefits of $30 million,
$60 million, and $120 million respectively. Project benefits will be greater in
the case of heavy rainfall, since the primary benefit of the flood control
projects is prevented flood damage. The various outcomes are summarized
below: '

This example is similar to one in Anderson and Settle, Benefit-Cost Analysis,
pp. 103-104.

R
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Benefit Matrix for Three Hypothetical Flood Control Projects

Heavy Rainfall Normal Rainfall
Project A $100 million $30 million
Project B $120 million $60 million
Project C $150 million $20 million

Applying the maximin-gain strategy would result in choice of project B since
its minimum benefit is $60 million as compared to $30 million for project A and
$20 million for project C. .

The maximin-gain strategy has the drawback of basing project selection
completely on security and is very conservative. Even if project benefits for
A and C were 10 times larger than for project B under heavy rainfall, B
would still be selected. Thus, it can lead to selection of projects which most
people would agree are inferior. Therefore an alternative approach has been
proposed: minimax-regret.

The minimax-regret strategy is to minimize the maximum regret cr loss
that could be realized. This strategy can be illustrated with the three
project example above. |If heavy rainfall does occur, project C would have
resulted in the greatest benefit, $150 million. If project A had been telected
the regret or foregone benefits for not selecting C would have been $50
million ($150 million - $100 million) and if project B had been selected the
foregone benefits would have been $30 million ($150 million - $120 million). If
instead of heavy rainfall, there was normal rainfail, project B would have
produced the most benefits, $60 miillion. In that case the foregone benefits
would have been $40 million for project C and $30 million for project A. Now
considering both possible weather events, heavy and normal rainfall, it can
be seen that the maximum regret (foregone benefits) would have been $50
million, $30 million, and $50 million respectively for projects A, B, and C.
Therefore, a minimax-regret strategy would lead to a choice of B since it has
the smallest maximum regret.

4. Sensitivity Analysis

Another method to allow for risk consideration in benefit-cost analysis is
sensitivity analysis. Analysts change key parameter values subject to risk to
determine their effects on the NPV of a project. Usually, the values are
changed one at a time, but sometimes they are changed in combination with
one another. This can be useful if there is information that can indicate how
much each parameter should be changed, for example, plus or minus one
standard deviation.?? More typically the values are varied by an arbitrary

22 George irwin, Modern Cost-Benefit Methods, London: MacMillan Press, 1378, p.
52.
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percentage, say 10 percent. This will not be informative about the degree of
dispersion in NPV and does not take into account the amount of uncertainty
in the key parameters, e.g. crop vyields. :

Sensitivity analysis can help identify project elements worthy of more
indepth consideration, and thus could be used at the project profile stage to
precede more sophisticated risk analysis. In addition, sensitivity analysis can
be used to identify areas where hazard mitigation measures can be applied.
A sensitivity analysis is suited to all types of hazards, even when minimal
information is available. The types of information that are useful for this
analysis are event histories, climatological and meteorological data, and
previous damage reports. Such data would assist an economist in estimating
percentage variations in parameters from previous hazard information. If
probabilistic information such as episodic data is readily available and
reliable, a more complete risk analysis can determine frequency of hazards for
assessing their efforts on economic variables used in NPV calculations. This
type of analysis will be discussed later.

The example farming systems project presented earlier can be utilized to
demonstrate the application of sensitivity analysis methods. With the aid of a
personal computer or even a hand calculator, a sensitivity analysis can be
performed on each cost and benefit to determine their effects on the rest of
the project. For example, a sensitivity analysis performed on crop yields may
demonstrate that if production falls by 40% in the first year as the result of
an intermediate-level flood, the overall project benefits may be greatly
decreased, or that it would take much longer to recover the costs.

The best way to report the results of sensitivity analysis is by means of
"switching values.?? These are the values of the key variables at which the
NPV of the project becomes zero (or the benefit-cost ratio falls below one).
Switching values can be presented as follows:

Switching Values of Key Variables

Variable Switching Value
Price of Corn -60%
Yield of Corn -20%
Construction Costs +50%

In this example, the information on switching values tells us that corn vyields
would only ‘have to decline by 20 percent from their expected value to make

the project NPV zero.

Baum, "Risk and Sensitivity Analysis," pp. 5-6.
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C. Decision Criteria With Probabilistic Information

If probability distributions for key natural hazard and .other variables are
available, a more rigorous consideration of risk can be carried out. The probability
distributions may be based on the subjective assessments of experts or on historical
information such as episodic, climatological, meteorologicali, agronomic, and
geological data. For example, if adequate data are available, the probability
distribution for crop yields can be estimated from historical farm or experiment
station records. In many cases, such data are not available. An alternative
approach would be to elicit subjective probabilities from farmers, extension agents,
or agronomists. One relatively simple way to obtain subjective probabilites is the
triangular distribution method. An individual is asked the most likely yield and the
best possible and worst possible yields. Formulas can then be used to estimate the
mean and variance of the probability distribution.?* Experts could be asked to
provide subjective distributions of yields with and without natural hazard mitigation
measures in place.

Because natural hazards can affect the benefits of a project (for example, by
destroying crops) as well as the costs (for example, by damaging irrigation
systems), in some cases it may be desirable to obtain probability distributions of
natural hazard events. The availability of probabilistic information on natural
hazards will depend on the quantity and quality of natural hazard information
collected. More accurate records will lead to better probability distributions, and
thus a better overview of the hazard situation. Probabilistic information can be -
obtained from any type of uatural hazard with measurable magnitude and frequency.

In estimating the probability distribution of the NPV (or other economic
feasibility measure), typically, only a select number of variables are considered
random, or subject to fluctuations. Others are considered fixed for purposes of
the analysis. The variables allowed to vary may be those identified from sensitivity
analysis as important or those known from observation to fluctuate widely. The
various probability distributions can be combined to form a probability distribution
of NPV either mathematically or with computer simulation methods. The latter is
generally the easiar approach.?*

Available computer routines will repeatedly sample values of the random
variables (taking into account interrelations among them). These random draws can
then be used to calculate NPV. The resuitant large number of NPV values will then
approximate the probability distribution of the NPV. The distribution conveniently
conveys information about the riskiness of projects.

2% For additional details, see Jock R. Anderson, John L. Dilion, and J. Brian
Hardaker, Agricultural Dacision Analysis, Ames: |lowa State University Press,

1977.

2% For details on procedures, see Shlomo Reutlinger, Techniques for Project
Appraisal Under Uncertainty, (World Bank Staff Occasional Paper, No. 10),
Baltimore: Johns Hopkins University Press, 1970. If more than one random
variable is used, covariances between random variables (e.g. prices and yields)
should be specified. Otherwise, results can be misleadina.
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After the probability distributions have been calculated, one could compare the
mean or average values of each distribution to select between projects, or between
alternatives within a project. This is essentially the commonly used procedure of
utilizing most likely values of the key economic variables. This would be a risk-
neutral approach; that is, even though risk information was used to estimate the
NPV probability distribution, the final decision would ignore the relative riskiness
of the project. It was argued earlier, though, that there are a number of reasons
why governments or lending agencies should take risk into account in comparing
projects. Therefore, only considering the average NPV is inadequate and it also
discards useful information contained in the probability distribution. Two methods
of summarizing the risk information in a probability distribution -- mean-variance
analysis and safety-first analysis -- will be discussed below.

1. Mean-Variance Analysis

Mean variance analysis can be applied in the pre-feasibility stage in
project development. Comparison of projects can proceed by graphing the
NPV probability functiors. In Figure 1, several probability functions are
displayed for different projects. In the top part of the figure, project A and
project B have similar probability distributions, but the one for project B is
further to the right, indicating that the average or mean NPV is greater;
B > A. Both projects have the same risk, because the variance or dispersion
around the mean is the.same. Project B would be preferred over A because
the expected NPV of B is greater and the risk is the same.

Several other project comparison cases are depicted in the lower half of
Figure 1. Projects C and D have the same mean, but project D is riskier
because it has a greater dispersion around the mean. If only the mean
values of the project's NPV were considered, society would be indifferent
between projects C and D. However, if society (or the lending agency) is
risk averse, then project C would be preferred because there is less chance
of the NPV falling below the mean.

The comparison of project C to project E is less clear cut. Project E
has a much higher mean than project C, but its variance is also greater.
There is clearly a tradeoff between a higher expected NPV and accepting
greater risk. The decision maker (not the analyst) will have to decide what
weights to apply to higher mean NPV versus greater risk.

A mean-variance analysis can be easily applied to the example flood
control project presented earlier. The information needed to proceed with the
analysis is historical data on past heavy rainfall or floods--magnitudes as well
as frequency of occurrence. Statistical means and variances can be calculated

from this information. Sufficient data would then be available for a
determination of the probability of the hazard, in this case a flood. A
project planner can view this information when making a decision. In

addition, this information can be used to calculate the probability distribution
of the NPV of alternative flood control projects. The probability distribution
can then be used to calculate the means and variances of the projects’ NPV.
The project planner can view the variance, or the risk, of the NPV resulting
from flood events.
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2. Safety-First Analysis

The variance of a distribution reflacts dispersion around the mean, both
positive and negative, yet risk management is primarily ccncerned with
reducing losses and thus is more focused on the left hand side of a
distribution. If the probability distribution is symmetric, like a normal
distribution, then decisions based on the variance will be suitable for risk
management because negative and positive fluctuations around the mean are
equally likely. However, some probability distributions, such as the beta,
are not symmetric. Some real world phenomenon of interest to risk analysts
appear to follow distributions that are skewed in orie direction or the other.
For example, if corn yields average 100 bushels per acre, a drought that
occurs every 5 years could cause yields to fall as low as zero. Yet one
would probably never observe yields fluctuate squally far above the mean to
200 bushels. Thus, analysts may want to choose a decision criteria that
focuses on the lower tail of a distribution. An additional advantage of such
an approach is that it lends itself more easily to discussions of minimizing
losses. This can be useful when considering hazard mitigation measures for
minimizing agricultural losses. Safety first criteria could be applied to
relatively frequent natural hazards, such as floods and severe storms, but
may not be as useful for low frequency catastrophic events such as volcanic
eruptions and tsunamis.

A popular risk analysis method which focuses on the lower tail of
probability distributions is known as safety-first analysis. This can be
readily applied to benefit-cost analysis. A safety-first approach could be
stated as:

Maximize NPV
subject to P(NPV < C) < a

where NPV = mean net present value, P = probability, C = a critical threshold
value, and a = a small probability value. The decision criteria is to maximize
expected NPV subject to a constraint that says the probability is small that
NPV will fall below a critical value. For example, the decision maker might
choose the project with the highest expected NPV as long as the probability
of it falling below zero was less than 5 percent.?®

In Figure 2, the cumulative probability of the NPV for two projects is
depicted. Suppose the safety-first criteria is established as: maximize NPV
subject to a no more than 20 percent chance of NPV falling below $20,000.
As the graph indicates, the probability of falling below the critical value is 40
percent for project A and 15 percent for project B. The safety-first criteria
would eliminate A from further consideration. |If there were other projects
with 2 less than 20 percent chance of having a NPV smaller than $20,000,

For an illustration of applying this approach to the appraisal of an irrigation
project, see Sushil Pandey, "lIncorporating Risk in Project Appraisal: A Case
Study of a Nepalese Irrigation Project,”" A/D/C - APROSC, Research Paper
Series No. 18, Kathmandu, March 1983.
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FIGURE 2. Cumulative Probabilities of
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then the one with the highest expected NPV would be recommended for
implementation. -

A safety-first approach can be applied to the flood control example presented
earlier. At this stage, the project planner can decide what level of NPV is the
absolute minimum for the project to continue. If the minimum acceptable NPV is $1
million and the probability of NPV falling below $1 million, is 40%, 20%, and 70%
respectively for the different flood control projects, the one with the smallest
probability might be preferred.

VIil. Conclusions

Natural hazards can have considerable economic impacts on agricultural sectors
in developing countries. The effects can be direct in terms of crop and livestock
losses and indirect such as employment and spending declines. Natural hazards and
other forms of risk can make the outcomes of development projects uncertain. Some
of this uncertainty can be reduced by hazard mitigation measures. Traditional
methods of project analysis produce single values of evaluative criteria, the most
widely used being net present value, benefit-cost ratio, and internal rate of
review. These values are inadequate for judging projects whose benefits and costs
fluctuate widely. A variety of methods are available to analysts to incorporate
natural hazard and other risk information into project analysis. Presenting
probability distributions to decision makers, allows them to better able assess the
effects of risk on project outcomes. When risk information is limited, cut-off
periods, discount rate adjustments, and sensitivity analysis can be used to crudely
assess risk. However, these approaches have several drawbacks. When better
probability information is available, probability distributions of net present value as
well as other feasibility criteria can be generated by computer simulations and other
methods. These probability distributions can then be used to compare projects
based on mean-variance and safety-first analysis.



