UNIT #12: MULTIFLE GEOLOGIC HAZARDS AND LIFELINE
NETWORK MAFPING

OBJECTIVE: Introduce hacards mapping applied to
geaslagic phenomena, and basic and service
infrastructure lifeline metwork mapping.
Familiarize participants with the basic procedures
and termivnalaogy. PFravide an understanding of the
scient1fic and technical aspects of cartographic
analysis arnd its applicatiuvnm in inteqrated
development plarnning.

TIME ALLOTMENT: 8 hours

CONTENTS:

1.~ Fvroblems arnd capportunities of multiple harards mapping
technigues

a.,— scienti1fic versus plarnming information
= producers and users perspective

.~ scientific and plarmiing larnguage
.~ single theme and multiple theme mnaps

b N} e

b. - applicaticns of multiple bhazards and lifeline
netwark mapping

1.~ general urban developmernt plarmaing
<. =~ general rural and agricultuaral development

plarming
3.~ specific investment project formulation

2.~ A methoadolagy for mulbtiple geclogic hazards diagnostic
map

a.~ multiple hazards diagrostic map

.= multiple hazards concept
.~ scope and approach
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geotechnical macrozonabion map

«.— lithologic map
.~ gecsmorphologic map
-~ hydralogie map

L) (i e

gestechnical microzornation map

1.—- clinocmetric map
2. - structure map
3.~ talus pgeometrical stability and orientation map

supporting studies

1. - suils

<.~ climate

3.~ human activities

4.— current and proposed spatial develaopment
strategies

$.— other

3.~ Lifeline rnetwork mapping

A —

lifeline networlk map

1.— lifeline retwcrhk corncept
2.~ scope and approach

identificatiorn of the lifelire network plements

1.~ transportation, ernergy and communicabion
syastems (basic infrastructure)

-

3, — fTood supply chairns
4, — emergency shelters
5.~ other

lifeline network vulmerability assezsmert

l. assessment of previous aevents

2.~ multiple hazards arnd li1feline retwork map
overlays

3.~ structural assessment of buildirgs and

inatallations

CLASSROOM EXERCISE: (See Armex I!I.12.1)

- medical, educational and public safety facilities
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RECOMMENDED INSTRUCTOR'S RERDINGS:

i1.- California Department of Conservation, Division aof Mines
and Geclogy, (13983). Earthguake FPlarnming Scenaric For

——ed e iR ST DRl AL AR e SRS TS mmmmmae SRS

Southern California. Special Publicaticn &0, State of

Tl e e o O i S e T St et e

California, Sacramento, California,

ADDITIONAL SUGGESTED BIBLIOGRAPHY:

Puertoc Rico Department of Natural Resources, (1974).

o=t o N I, S 2. —— e T e S e s e e T AR ssidmin e e mon -

ELam D s =R A s —_——— e L S S

Puerto Rico.

8t. Helen, L., (1386). "Natural Harards Risk Rssessment of
Coastal Settlements in Saint Lucia, West Indies.”
ORS/DRD ~ Goverrment of Saint Lucia.

Matteuci, S.D., A. Colma and L. Pla, (198&). "Desertification
Maps of Falecor State, Verezuela” in Envirormental

Congervakiorn, Vol. 9, Na. 3, Aubtumm, the Netherlands.

T e ety e W
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EXAM QUESTIONS:

1.~ Discuss the nap that exisks between the scientific
information that is gererally available about natuwral
hazards phencmena and the information required by
development plarmers.

2. - Freaviding examples, list the principal applications of
multiple hazards mapping in integrated development
plavrming.

3. Describe what you would consider as a comprehensive
methodology for preparing a multiple gealoagioe hazards
diagrnostic map for a given gecgraphical area.

4, - Explain the concept of lifeline retwork, pointing out
its relevarce to development and natural hazards
mitigation planming.

5, - Descwibe what you would consider as a comprehensive
methodalogy for preparing a lifeline retwork map 2of a
giver geagraphical area.

T Bk i e o e e A e e e e s T T e R ok ke e A Arn A e i e i o e Ak e A A e Bk il 8Lt e

END OF UNIT #12
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UNIT #13: NATURAL HAZARDS INFORMATION SYSTEMS AND SOURCES

OBJECTIVE: Summarize rnatural hazards information sources
presented in the technical units of the course.
Review different systems and technigues for
abtairning and processing natural hazards
information for use in antegrated development
plarming.

TIME ALLOTMENT: S howrs

CONTENTS:

1.- Natural hazards and the development plamning process

a.~ Review of basic elements of the preliminary mission,
development diagnosis and strategy formulation,
praoject identification and formalation, and action

plarn

1.~ objectaives

2. — effect on develoapment patterns
3. - informagion nse

]

- Infarmation orgavizaticon according to hazard type and its
proposed use

a.— event moritering and alerts: information for
predicticon and emergency alerts

b. - phernomena investigatiorn: information for scienmtific
and engineering investigations

c.~ transliated information: transforming scienti1fic and
evigilneering 1nformation into a Format and wich the
content meeded for risk and vulrnerability assessment

d. - synthesized iwformation: tramslated mapped
information for macro and micrs hazards and risk
zomification maps, and valmerability maps for
disaster prevertion and emergency preparedress

o]
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.~ Applaication of different information sets to produce
useful products for the integrated development planning
process

a.- assigning priorities (gecgraphic foous, use of maps,
graphs, tables, etc., mappirng scale, content, formal
arnd level of detail)

b. - sunmary of remcte sersing informatiorn and technigues
{aerial photography, radar imagery, satellite
imagery)

c. - averview of computerized mapping systems and
techniques

d. - defining the type of translated information needed
and the appropriate techniques for its preparation

e.- use of the prepared information in the corresponding
stage of the irntegrated develwupment plarmning process

.~ Relatiornship between the different information sets and
mitigation techniques

a.— techwnigues to modify or reduce an event

b. - techriques to contral or guide the physical couwrse of
an event

c.~ techniques to control or guide development activities
to avold the impact of an event

d. - technigques to withstand the impact of an event

e. - techrnigques to evacualte the population and reduce to
the extent possible material damage
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RECOMMENDED INSTRUCTOR'S READINGS:

1.~ Brown, R.D. Jr. and W.J. Kockelman, (1983). "Gecwlogaic
Principles for Frudent Land Use, A Decision-Maker’s
Guide for the Harn Francisco Bay Region.” Frofessiocmal
Faper 946, U.S. Geoclogical Burvey. BGoverrment Frinting
Office, Washirngton, D.C.

- Hockelman, W., (13983). "Examples of the Use of Geclogical
and Seismological Information for Earthguake Harard
Reductiorn 1 Sauthern Califorraa.” USGS UOpen File
Report 85-82, USGES, Menls Park, California.

T

.- UNDRO, (1377). Disaster Frevertion and Mitigaticr,

Vol. 1. Volcanological Aspects. United Nations,

Geneva, Switzerland.

4.- UNDRO, (1976). Disaster Freventicr and Mitination,

Yaol. &- Hydrological Aspects. United Nations,
Geneva, Switierland.

S.—~ UNDRO, (1978). Disaster Preventicn and Mitigatior,

Vol, 2. Seismological Aspects. United Nations,

Gerneva, Switzerland.

€.—- UNDRO, (1978). Disaster Frevention ang Mitigaticr,

Vxl., 4. Meteorclogical Aspects. United Nations,

Gerneva, Switzerland.

7.- UNDRO, (1378). Disaster Prevention and Mitigatiorn,

V=l. S. Lard Use Aspects. United Naticns, Geneva,
Switzerland.

ADDITIONAL SUGGESTED BIBLIOGRAPHY:

Additiomal biblicgraphy can be found in the listirgs For
Urnts 4, 5, &, 7, 10, 11, ard 1Z2.
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EXAM QUESTIONS:

1.~ Describe the four basic types of i1nformaticon organtzation
according to hazard type arnd proposed use.

Z.— Describe the three primary considerations in applying
different informaticor sets to produce useful products for
the integrated developmernt plarming process.

G

— fast the five orincipal types of mitigation techniques
with one example af each.

4, — Describe the primcipal characteristics and natural
hazards information applications of:

a.— aerial photography
b.— radar imagery

c.— satellite imagery

5. - Describe the prinmcipal characteristics and natuwral
hazards anformaticn applicaticns of:

a. -~ computerized mapping systems

b. - gec-—based information systems (GIS)

END OF UNIT #13



UNIT #14: COURSE CASE STUDY FPRESENTATION (PART II)

OBJECTIVE: Present to the participants a detailed review of
the specific natural hazards issues of the case
study area and their actual and/or potential

impact irn the natuwral resouwrce,
economic contaxt.

TIME ALLDOTMENT: 1 hour

CONTENTS:

To be determined in accordance to
study selected for the course.

END OF UNIT #14
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UNIT #15: ECONOMIC FLANNING AND NATURAL HAZARDS

OBJECTIVE: Introduce the ecoromic aralysis section of the
course, including an explanation of ite basie
orientation and conmtents. Discuss the
relationship between econcmic development planming
and natural hazards, and introduce economic
analysis of ratural disasters and their
Conseguences.

TIME ALLOTHMENT: & hours

CONTENTS:

l.- Differernce between scientific and ecornomic understanding
of natuwral bhazards and their impacts
a.~ scientific approach

- mnatuwral phernomera

1.
Z.— objective evaluaticon

b.— ecarnomnic approach

1. dderntification of ecorncmic trade-offe
2. - socue-palitical evaluation

iy
|

. Impact of rmatural harards in ecornomic development
plarmning

a. - economice develapment plarming vis--a-vais overall
development plarmilng

b. - descriptiorn of the epconconic develapment plarnning
pracess (See Arnmex II11.15.1)

- macro-planming
- micro—plarnrning

i.



c.— policy determination and economic “reality”

i.~- gernersl policy tools
Z.~ natuwral hazards mitigation palicy

d.~ "Plarming—implementation—results" chain

l.~ without mnatuwral hazards mitigation
2.~ with natural hazards mitigation

3.~ Ecornomic trade-ofi analysis (See Annex II1I1.15.2)

a.~ avent magrnitude versus survival capacity

1. - absence of human and/cr economic interest
o~ presence of human and/or ecoromic interesth

b. - prablems and oppertunities of implementing natural
hazards mitigation measures

~ gconomls interests

~ gocial and cultural i1nterestos
- political interests
scientific/technical knowledge
.= firmarncial constraints

oo ather

ey LR P T
I

RECOMMENDED INSTRUCTOR'S READINGS:

1.— Todarae, M.P.,, (1981). Eccrnomic Development in tt
Worlid. ond edition. Longmar, New YourH.

i
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ADDITIONAL SUGGESTED EIBLIOGRAPHY:

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

Ermgland.



Bendavid-Val, A., {(1980). Local Econgmic Development

Association, Chicago, I[llinaois.

Dixon, J., et al., (1386). Economic Analysis of ihe
Environmental Impacts of Development Projects. Asian

Development Rarnk, Manila, Philippines.

Gant, G., ((1373). Development Administration: Corncepts,
Gals, and Methodsg,
Madisor.

Gilbert, A., Ed., (1983). Develupment Plarnraing and Spatial

Structure. John Wiley and Scons, New York.
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EXAM QUESTIONS:

1]

| &)

Describe the ecoromic development plarming process,

Describe the principal policy tools available at the
macro—-plarnming level.

What 13 the relationship between specific investment
projects and ecoromic development plarmaing?

What are the linkages betweer irnvestment projecis and
natural hazards?

What is the relationship between the magnitude of a
riatural hazard event and the actual level of destruction
that 1t can cause?

Describe the prancipal problems and opportunities of
incorporating ratural nazards mitigation techrniques
intc eccnomic developmernt plarming.

END OF UNIT #15



UNIT #16: MULTICRITERIA ANALYSIS ANMD INTLGRATED
DEVELOMMENT PFLANNING

OBRJECTIVE: Irntroduce multicriteria analyels and 1ts potential
applications in integrated development planving.
Previde participants with an understanding of the
mechanisms of multicriteria analysis and show how
it can be used to incorparate natural hazards
considerations into plarming at the macra and
miero analysis levels,

TIME ALLOTMENT: 4 hours

CONTENTS:
1.-- Develcpment plarming

a. - goorcmic developmernt plarvaing phileoscophies
1.~ market economies
2.~ norn-market econcmies

b. - levels =f scorwmic developmant plarming

- nationat

.~ sub-rnaticrmal (regiconal or sectorial)
.~ local (micro-regional or sub-sectorial)

Lo T v

c.- rnecessity to define investment oraitervia

1.~ defirniticorn of objectives
Z.-- definition of parameters

d. -~ standard techrniques fuor investment evaluation

1
1

firancial

ecoarnxmnic

SO0 O—eonCml C
irtegrated develaopment

R O T
Vo
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2. Multicriteria amalysis
a.— components of the technigue

- wijectives

— attributes

- reefficiants

«— matrixes and sub-matrixes

BT e

b. -~ operation of the technigue

- common denominator units

~ utilization of the techrnigque

- applicatiorn of the results in the decision—-nabing
and develapmant plarnming processes

[FS IO o

.~ problems and opportunities of the technigue

1.~ subjectivity in the selection of atbributes

2.~ subjectivity in the determinaticon of
coxefficients

3.~ gualitative aspects of the analysis technique

4. - other

RECOMMENDED INSTRUCTOR'S READINGS

i.- Vira, €. and Y.¥Y. Haimes, {(1383). Multicbijeciive

Hollangd, New Yark.
ADDITIONAL SUGGESTED BIBLIOGRAPHY

Haimes, Y.Y., et al., (127Y8). Multicbjective Uptimicaticn in
Wakter Resource Systems. E,S.FP. Corpa., New York.

Heeney, R.C. and H. Raiffa, (13976). Decisicn fOnalyoio

Trade~Qffs. Joinm Wiley and Sons, New Yark,

Edwards, W. and J.R. Newmar, (1382). Multiattra
Evaluyabion. Sage Fublicatioans, Reverly Hills

e
Califormia.

-
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UNIT %16 HOMEWORK EXERCISE

MULTICRITERIA ANALYSIS AND INTEGRATED DEVELOPMENT PLANNING

Based or the material presented 1n class prepare a
simplitfied multicriteria analysis matrix, 1.e., define a set
ot objectives and attributes for the incorporation of flood
hazard considerations into the process of selectinn
agricultural development projects. Your analysise mabrix
should be userul for both orienting the formulation of
projects and the selection of alveady foermulated projects o
project alternativess, Provided that you present the
corresponding assumptions in terms of economic, sSowial,
techmical, political, and "enviraornmental" goals and
criteria , vou may choose to base youwr exercioe on a
parficular courntry or reglonm with which you are familiar,



EXAM QUESTIONS:

.- Briefly describe the difference betwesn a markat scornomy
antd a nan—market economy.

Z.— Describe the traditional techniques used in the
evaluation of investment projects, indicating which are
gsed in the praivate and public sectors, respectively.

3.~ Desuribe the multicriteria analysis techmigue specifying
its different components.

4. - Describe the prancipal problems and opporturities of
applying the multioriteria analysis technique.

S.— Explain, giving a specific example, how would you go
abzut atirirzivo multicriteria analysis For inceorporating
ratural hazard comsiderations into the analysio ol an
investment project.

e s E 8 Sl e e e e e e et S e e T LS L A At b e e o e . e T e S - A o fored drn i e o e RS e A S A oy P E A MR RN EUR L i = 4 A —

END OF UNIT #i6
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UNIT #17: GENERAL. CCONOMIC ANALYSIS THEORY

OBJECTIVE: Irtroduce the principal project appraisal methods
used in the private and public sectors, and
provide participants with an understarding o f
their concepts, terminclogy and basic mechanisms.

TIME ALLOTMENT: S houwrs

e e m Aoes e o it o e v o i e b ki EAS RS T WY i e o o o} o s e it e e T S AR . W o e &t Ll By i AR S el ot s ot T T T

CONTENTS:

1.-- Feundations of project appraisal
a.— histarical background
b.— principal currents in project appraisal
. - Filnarncial arnalysis

1
S~ evornomic, analysis
3. - socic—-a2conamic analysis

- Structure and comporents of the project cyele

o

a.~ praoiect phases

1.~ proaject idea wdentification
2.~ praject profile

3.—- prefeasibility

4.~ feasibility

S.~ implementation

6. — operation and control

be — technical and economic elements

1.~ market stuady

2.~ determination of size and location
3.~ project enginearing

4.~ anvestment calculation

S5. - cash flow analysis

E.—- firnarncing assessment

7. - organizabion and tmplementation

37
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sperlal types of projects

1.~ inteygrated projects (multiple)
Croovm—commod By )

Z. — service output projects

Francipal issues in project appraisal

Aar

daetermination of berefits

1.— direct and i1ndirect
G- guantifiable anmd norn-guantifiable
3.~ donble accounting problems

determination of cosks

— direct and indirect

1

. - avartitiable and rnon--quantiriable

S~ double acceounting prublems

axternalities

.- positive
.~ negative

accaunt ing measurements and

1. — internal rate af return
.- ret present value (NEY)
S. - cost -bemefit ratio (CB)
4. - other

shadow pricing applicatiocns

.- praject inpuats (natural
— project ocutputs

- wages

taxatiorn arnd subsidies

(PR V0 R PR (AR
|

- ather

incone distribution effects

1. - welfare oriteria

-
(S

—

Bt BSOCLO—eCaramle 1mpacts

standarde

{IRR

and capital

~ foreign exchange and border prices

- oreglional/sectorial ampacts

PRSI CES ]

4.~ SaVvVINQo VErsus cunsumpt ion trade—-of fo

33



g.~ evaluation of uwncertainty

1.~ gerneral concepts
2. elements of uncertainty i1n a project’s structure
3. - decision making under corditiorns of urcertainty

e e e o Sk A ke WA R oy = M e ek b e ams i 7 ek b b A o2t T S i meae et pomas e b LA MY B i it e ok Mt W Tt i e e e L T RTS8 e s s e e —

RECOMMENDED INSTRUCTOR'S READINGS:

1. - Sguire, L. and H.G. Van der Tak, {(1981). Loonomig
Analysiy of Proegects. 4th. prainting. The Jonns
Hophkins Universaity Fress, Baltimore, Maryland.

ADDITIONAL SUGGESTED BIBLIOGRAFHY:

Gittinger, J.PR., (198&). Economie finalysis of Agricultural

Projeccs. Snd. editio;Tm?E;_Eo;;;—HopRins Uriversity
fress, BRaltimore, Marvland.

Little, I.M.D. and J.A., Mirrlees, (1974). Project Appraisal

Educational Books, Maryland.

Ray, A., (1984). Cost-Bernefit Analysis: Issues and

Methodologires., The World Bank. The Johns Hophking

—_—_—— e m s

Uraversity Fress, BRaltimore, Maryland.

UNIDO, (1973). Guide to Fractica United

Nat 1orns, New Yoarl,
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UNIT #17 HOMEWORK EXERCISE

T T e A Y W L e S e . e e T A i A e e e e e A o . S A} AL L St ke ke S e e e e e = AN M RO MR MAL i ekl S e =it e e oy e

GENERAL ECONOMIC ANALYSIS THEORY

Based on the material presented 1n class prepare a braief
essay (approximately 250 words) discussing one of the
fullowing topics:

a&.— The principal differences and similarities between
fimancial, economic, and socio--eCornumic atalyses.

b.~ The principal problems that exist in youwr country in
terms of the identification, formualaticon and preparation
of 1nvestment projects in the public sector, and the
problems that you can identify in trying to inmcorporate
riatural hazards cornsiderations i1nto such projects.



EXAM QUESTIONS:

1.~ Describe the principal methods that have been develaped
for project appraisal clearly stating their similarities
ard differerces in terms =f tneir objectives, criteria,
and procedures,

- List and describe the structure and compornents of the
project cycle,

i

3.~ Discuss the prirmcipal i1ssues in the appraisal of
1nvestment projects.

4.,- Describe the primcipal accocunting measures and standards
wsed in the appraisal of investmernt projects.

S.- Describe the principal elements of uncertainty that can
he fournd tn investment projects, and explain how are they
rormally dealt with at the appraisal stage.

END OF UNIT #17
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UNIT #18: COURSE CASE STUDY PRESENTATION (BART ITIH

OBJECTIVE: Fresent a review of the firancial ard
pecnomic data of the investment project(s) of the
course case study. PFravide participants with tihe
necessary data and information for group
discussion and analysis.

TIME ALLOTMENT: 1 hour

e e i R S it L o e U B e s ¢ e = ris e oy opn R AL ek Bl e s Bt M e Y B A b e e me e e = % e e e e e s == ==

CONTENTS :

To be determined in accordarnce to the specific case
study selected for the course.

Wkt e e e i e R ek (i s e s e o T A A RAL M lh b ot =i e s i e v ALt B i e e o o e A Sk ¥ R e A LR e o = ——

END OF UNIT #18
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UNIT #19: PROJECT FORMULATION AND NATURAL HAZARDS

OBJECTIVE: [revide participante with a detailed understanding
of the project formulation process and the
different ways to incorporate natural hazards
conel1derations. Gernerate an awareness of the
importance of adequate project formulation for
gconomic development plarming.

TIME ALLOTMENT: 3 hours

o e o e e 4 A e T s e e e e S b W ey S S atn S o e e i LR By i S e e e L T s e s S 8 AR e e = Al B3 =TS M n s e

CONTENTS:

1.~ Irntroduction

a. ~ scope of the project formulation phase

.~ relevance of Lhe project Fformulation phase

i.- with respect to the gpecific project
.= with respect to global develapment plarming

= — Markel studies

a. - general desceiption

b. - starndard practices

c.— issues which should 1nclude natural hazarde
carnsiderat ions

- determinaticon of market areas

= praductts supply and demand analysls
- price analysis

commercialization strategies

~ project? s market range

- other

)

(LU - O I o
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3. - Determination =f size and locatiorn
a. — general descoriptiorn
b. - standard practices

c.— i1ssues which should include matural bhazards
cuonsiderations

1.~ cwrrent and expected demawnds

Ze — techrmical—ecorncmical constraints to plant sizs
Z. ~ gecgraphical and temporal availabilibty af snpute
4, - geographical arnd temporal cost ol rnputs

i regicnal development pol icies

&.-- market proximity

7o~ transportation and communications

.- other

4.~ PFroject engineering
4. - gerneral description
b.- standard practices

C.— 1ssues which should inmcluge matural hagards
considerat1ons

~ selection of the production techrmlogy

= specification of eguipment armd ¥Flowor luocation

— wnfrastructuwre and buildings desigm and location
production process flexibility

.= operating schedule

.~ other

(R L CH TR
i

S~ Investment calcoulat iong

a.- general description

b. - standard practices

104



C. - issues which should include matural hazards
congsiderations

— capital investment

- eguipment and buildings

— land and rnatural resources
engivieering and administration
= implementaticn

— ather

LA O
}

6. Cash flow analysis

a. - gerneral description

b.- standard practices

o, issues which should include riatural hazards
considerations

= inputs and cother materials

- energy and fuels

insurance and taxes

- depletion of natural resocurces
- other

«

- PV VI
]

'3

7. - Finmancing assessment

a. — general descraption

h. - stardard practices

e 1ssues which should include matural hazaeds
considerab 1o

-~ financing sources
<~ fimancing conditions
» — other

LS T

105



3.— Organization and implementation

a.— general description

Ib. - standard practices

.- issues which should i1rmclude natural hazards
comsiderations

1.~ legal dispositions
2.~ installation and operation
3. aotheyr

RECOMMENDED INSTRUCTOR'S READINGS:

1.~ UNDRO, (1979). Disaster Preventicon and Mitipation,

N NN i Emmr e e TS A e S -

Val. 7. Economic Aspects. United Nations, Gerneva,

——— e manl/x_os 2 ZETS=A=

Switzerland.

ADDITIONAL SUGGESTED BIBLIOGRAPHY:

Cohan, H., ((197%). "Introduccion al Tema Froyectos. " Lecture
Notes (Maimeo #48). 1ICA, Montevideo, Uruguay.

Dasgupta, P. et al., (1972). BGuidelines for Froject

p—t e T B . S0 ) WA S S

Evaluation. United Nationms, New Yark.

Lo e e e T - — LTS T L R S P, A e L L pom S P DU e W =20 A4

FAgd, Rome.



UNDRO, (1380). Disaster Freventicr and Mitigaticr,

Val., 9. Legal Aspects. United Natiorns, Gerneva,
Switzerland.
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PROJECT FORMULATION AND NATURAL HAZARDS

Eased on the material preserted in class prepare a braof
gssay (approximately 230 words) discussing one ofF the
fixllowing toplros:

a.—- The principal elements of a market study related to an
agricultural development project for the production of
an essential national consumption or export prooguct
1 which you woald explicitly incorporate natuaral
hazards cornsiderations (Start by specifving the project
that you will consirder.)

Le— The prarcipal eiemernts of a size and lovatiorn stuoy
ralated to an 1ntegrated hydro—power plant/icrrgabion
system project in which you would explicaitiy inecorporate
natural hazards considerations (Start by specify:ing the
praject that you will consider. )

A
i

rhe principal elements of a project engineering study
related to a capital intersive industrial projyect inm
vihich you would explicitly iacorpoarate natural hazacds
considerations (Gtart by specifying the pr oject that you
wili cowmsider.)
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EXAM QUESTIONS:

1.~ Describe the principal elements of the project
fFoarmulaticorn process, providing examples of their
compornents.

a

~ Describe the principal compornents of a market study which
should 1mcorporate matural hazards conmsiderations.
Briefly explain, for each case, how would you go about
doivigy S

]

- Describe the principal components of an investment
project location study which should incorporate natural
hazards considerations. Briefly explain, for each case,
how would yoon go about doing sao.

4. - Describe the principal compornents of an enpirneering
study which should incorporate mnatural ~hazards
considerations, Briefly explain, for each case, how
would you go about doing sa.

S~ Explain in which compornents of a project?s investment
caleculations should matural hazards be considered. Ee
sure to jJustify your answer.

END OF UNIT #19
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LMNIT #20: REVIEW OF PRABARILITY THEORY

OBJECTIVE: Review the basic statistical corncepts that are
required to work with probabilistic data within
project appraisal.

TIME ALLOTMENT: 3 hours

CONTENTG:

1. - Prohabilistic nature of mnatural hazarde

a.— moderate evernt models

b.— extreme event models

c.— rapid versus slaw on-set hazards

- General probability theory

]

A.— prabability
e — rardom variables
.- acounmulated probabilaty
d.~ prabability densaity functions
3. - Representation of probability distriboetions

&. - gerneral representation

b. - general represantation for extreme values
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C.- theoretical distribution for extreme values

d. - derivation of prabability distribution

e. - three print distribotion

f,~ use of prababilistic information in project
appraisal

RECOMMENDED INSTRUCTOR’S READINGS:

i.~ Irvin, G., (13978). Modern Cost—-Bernefit Methods: On

Apprairsal of Development Projects, (Chaoter I11).

Harper and Row Fublishers, Irnc., bLondon, England.

ADDITIONAL SUGGESTED BIBLIGGRAFHY:

Billingsley, P., (i3986). PFrgbability and Measure. Znd

Edition, Johy Wiley and Sons, New Yoark.

Hamett, D. and J.L. Murphy, (i380), Introductory Statistical

Analysis. @nd Editicn. Addison Wesley Fublishing Cee.
Reading, Massachusetts.

Larson, H.J., (1374}, Introduction to Probability Theory and

Statistical Inferepce. Znd Editicon. John Wiley and Sorns,

New York.



EXAM QUESTIONS:
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1.~ Explain why most natural hazards are probabilistic in
riatuwre.

2.~ Using seismic and flood hazards as examples, discuss the
ircarporation and evaluation of ratural Razards in
project appraisal strictly from a probabilistic point of
view.

- Defirne the following terms:

2

a. rmormal distribution
b. - rarndom variable
c. - three point distribution

d.~ accumulated probability furnction

4. - Describe the prinmcipal probability distribution
representation forms providing a braief explanation of
their main characteristics.

S.— Explain when would you want or need to derive a
"subjective" probability distribubtiorn and describe the
process that you would use to do =c.

END OF UNIT #20
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UNIT #21: TECHNICAL FIELD TRIF II BRIEFING

OBJECTIVE: BErief participarnts on the field trip technical
content and schedule, including a detailed
analysis of the gecgraphic context amd location of
the sites to be vasited, the mnatural hazards
pheromena that are expected to be aobserved, and
covrrespomding technical informaticon.

TIME ALLOTMENT: 2 hours

CONTENTS:

T be determined i1n accordance to the specific case
study that is chasen for the course.
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END OF UNIT #21



UNIT #22: TECHNICAL FIELD TRIP I1I

OBJECTIVE: Proavide participants with the apporturity to visit
an area with multiple and large scale natural
hazards problems, and to assess the level of
assimilation of the material presernted thus far 1in
the course by the participants.

TIME ALLOTMENT: 326 hours

CONTENTS:

Te be determined in accordance to the specific
field tirip that is selected for the course.

HOMEWORK EXERCISE: Freparation oF individual field trip
reports contaiving & chronological
schedule of sites visited, principal
hazards phenomerna observed, and
gbservatiorns related to the plarming of
soclal and econcomic development projecis,
gnd observed and desirable hazard
mitigaticr techniques.

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

OBJECTIVE: Ffrovide participants with a detailed
urnderstanding of several techrnigues for
incorporating natural hazards considerations inta
the process of economic evaluation of investment
projects.

TIME ALLOTMENT: 9 hours

CONTENTS:

1.— Risk and urcertainty issues associated to natural
hazards

a.— the question of risk aversion

1.- imdividual benaviaor

. — government’s behavior

3.~ lending institution’s behavior
b. - econamic evaluation of natural hazards
«— impact of arn event

-~ probability of cocourvence
e~ vilnerabilitby

LMo

— Methods for 1rncorporating ratwral harards considerations
inta project appraisal under limited informabion
conditions

(A

a., = cut—aff period

- description

- application

- information requirements
.~ problems and cpportunities

R TV

b. ~ adjustments in the discount rates

~ description

— application

- wnformation requirements

- proablems and opportunities

RN I £
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me - maxi—min (game theory)

i.- description

2.—- application

3. — information requirements
4,— problems and opportunities

d. - mirni-max regret (game thecry)

-~ description

application

3.— information requirements
4,~ problems and opportunities

3 1) e
l

2, - sensitivity arnalysis

- descraption

—- application

— information requirements

~ praoblems and opportunities

-

- Methods for incorporating natural hazards considerations
inte project appraisal with probabilistic information

2

a.-- mean variance aralysis

- description

~ application

infarmation regquirvements

- problems and opportunities

oW
i

b. - safety first analysis

1.~ description
2.- applaication
. — information requirements
4.~ problems and opportunities
c.— "Mormte Carloe" and other special models

1. — description

2.— applicaticn

3.~ i1nformation requirements
4,— problems and cpportunities
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RECOMMENDED INSTRUCTOR’S READINGS:

1. - Department of Regional Development, (1386). "The Use of
Matural Hazards Information ivn the Economic Analysis
=f Agricultural Projects.” Organization of American
States, Washington, D.C. (See Annex II1.23.1)

Froject Appraisal. The

i Hrogech Hppraisal
s

s EBaltimore, Maryland.

Z.— Pouliquen, L.Y., (1273).

Ri
Johns Hopkins University

=10 §
Pres

ADDITIONALL SUGGESTED BIBLIUOGRAPHY:

Arderson, J.R. et al., (1973). Aoricultural Decisiaon

Analysis. Iowa State Univesity Press, Ames, lowa.

Anderson, L.G. and R.F. Settle, (1977). Berefit-Cost

RArnalysis: A Practical Guide. Lexington, Mass. D.C.y

Baum, W.C., (July 1980}. "Risk and Sensitivity Aralysis.” The
Werld Bank Central Projects, Washington, D.C.

Parndey, S., (March 1983). "Ircorporating Risk in Project
Appraisal: A Case S5tudy of a Nepalese Irrigation Froject.”
A/D/C — ARROSLE, Research FPaper Series #18, Kathmandu,
Nepal.

Reutlinger, 8., (19732). Techrnigues for Froject Appraisal

Urnder Wnecertainty. The Johns Hopkins University HFress,

Baltimore, Maryland.
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UNIT #23

HOMEWORK EXERCISE
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NATURAL HAZARDS AND PROJECT EVALUATION

Based on the material presented in class prepare two
brief essays (gach approximately 150 wards) discussing twoe of
the following toprcs:

The traditioral attitude of goverrment agencies and
barking 1nstitutions in respect to risk
considerations in the process of selecting
investment projects, and your views on how should
they tréeat the risk and uncertainty asscociated with
natural hazards.

The praincipal prablems and opportunities of the cut-
aff period, adjustwent in the discocunt rates, maxi-
mirv, miri—-max regret ard sensitivity analysis
mathods for considering natural hazards issues in
the evaluation of irvestmernt projects in the public
sectuor,

The principal prablems and opportanities of the
mean—variance, safety first, arnd Monte Carlo methods
for considering natural hazards issues 10 the
evaluation of invesiment projects i1n the public
sactor.
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EXAM QUESTIONS:

1.- Discuss what are the traditiomal attitudes of
individuals, governments, arnd lending instituticns about
risk and uncertainty related to natural hazards.

- Which are the three basic types of informaticorn that are
required to ecoromically assess natwral hazards?

f
i

3.~ Describe, providing practical examples, the methods
reviewed in class to irncorporate natural hazards into
project appraisal under limited infovrmabion conditions.

4.— Describe, providing practical examples, the methods
reviewed 1 vlass to incorporate matural hazarts into
przject appraisal with probabilistic information.

S5.— Explain why o why rot the traditiconally used "mean
expected arnalysis”" ias useful 1n accounting for matural
hazards in the appraisal of development projects.

END OF UNIT #23
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UNIT #R4; COURSE CASE STUDY WORKSHOP

OBJECTIVE: Provide partipipants with the copportunity to
participate 1n a multidisciplinary working group
on a practical matural hazards problen. Expose
participants to the principal difficulties
invalved 1n incorporating natural hazards into
development plarming. Frovide participants and
instructors with an opportunity to use the
krnowledge assimilated during the course.

TIME ALLOTMENT: 13 hours

WORKSHOP TECHNICAL OBJECTIVES:

Working groups must analyse the case study area, its rnatural
hacards 1ssues, arnd the characteristics of the proposed
investment project (s), and prepare a report corntalning:

a.~ a detailed description of the general
characteristics of the case study areas

b. - a description of natural hazards as they affect the
case study areajs

c.- a description of the expected i1mpact of natural
hazard evernts on the current and projected human and
econamic life;

d.~ a detailed account of the impacts expected on the
specific i1nvestment project (s) being considered; and,

2. - a cocmprehensive set of recommendations for Lhe
implementatiorn of etonomic analysis methods that
incorporate niatural hazards matigation technigues
ints investment project faormulation.,

END OF UNIT #24



SUMMARY OF THE ANNEXES 7O PART III (%)

III. 2. 1.~ Handout on the Viciocus Cycle of Disasters

I11.2.2.- Harndout orn Natural Hazards and Integrated
Development Planning

III.2.3.- Handout on Natural Hazards and Integrated
Development Flanming

I11.3.1.— Harndout on Concept of Ecosystems

[[I.3.2.— Handout on Natural Goods and Services
I111.32.3.— Hawndout orn Natural Hazards

II1I.3.4.—- Handout on Environmental Impacts
III.3.5.—- Unit #3 Homework Exercise

III.40.1.- Unmit #10 Classroom Exercise

ITI.15.1.— Urat #1& Classroom Exercise

I11.15.1.- Handout on the Ecormamic Plarming Process
I11.15.28.- Handaout op Natural Harzards Trade-0ff fAnalysis

ITI.&3. 1. - Handout an Natural Hazards and Project Evaluation

Note: (=) Refer to VOLUME II: COURSE MANUAL ANNEXES

Numeration of annexes corresponds ta the specafic
section to which they are related and, thus, the
numeration wsed will not rnecessarily be consecutive.



