"El documento original contiene paginas en mal estado”



32,

IV. GENERAL EPIDEMIOLOGIC PATTERNS OF DISASTERS

Despite their apparent dissimilarity, disasters as differ-
ent a3 an outbreak of plague in Vietnamese refugees and a nu-
clear explosion over Hiroshima have common features which can
ve analyzed and compared. The four general epidemiologic pat-
terns of disasters relate to space, time, their destructive

effects, and the problems they produce.

A. SPATIAL ZONES OP DISASTERS

There are .five distinct spatial zones identifiable in a
disaster area. Wallace (1956) has depicted these zones as
a geries of concentric circles (Fjgure 1). Although the cir-
cular configuration of the zones should not be taken liter-
ally, thelr concentric relationship to one another is helpful
in conceptualizing the problem. The five spatial areas are
the zones of 1) total impact, 2) fringe ‘impact, 3) filtration,
%) organized community aid, and §) organized national (or.in-
ternational) aid.

1. Zone of Total Impact

The zone of total impact is the central area which re-
‘ceives the full force of the disaster. Its limits are easily
recognized by relief workers outside the zone, Destruction
and death in the total impact zone is usually not complete,
but more severe than surrounding areas.

The damage to the zone of total impact may be modified by
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THE FIVE SPATIAL ZONES INVOLVED IN DISASTER SITUATIONS

A=

NATIONAL AID

ORGANIZED

FILTER

FRINGE

COMMUNITY AID

INTERNATIONAL AID

Adapted from: Wallace (1956)

Precautions against disaster and, on occasion some effects

hay be less severe than elsewhere. The inhabitants of coastal
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areas frequently hit by wind storms may have learned through
experience to build wind-resistant structures and to evacuate
the area on command. The effect of the wind storm on the
coast, therefore, might be less than in areas further inland
where the houses are flimsier and the population was not evac-
uated.

2, Zone of Fringe Impact

The zone of fringe impact is the circle adjacent and peri-
pheral to the zone of total impact. This zone 1S directly
affected by the disaster agent, but the damages and casualties
are considerably less. In some types of disasters, the zones
of fringe and total impact are remarkably distinct: in other
types the two zones merge almost imperceptively. A tornado
may come down one one side of an urban street wrecking havoc
and yet cause minor damage to houses on the other side. Seis-
mic tremors, on the other hand, radiate outwards from the epl-
center producing damage in gradually diminishing fashion.

3. Zong of Filtratiop

The filtration zone is adjacent to the disaster area, but
has escaped direct damages and casualties. Large numbers of
injured, homsless persons, and refugees may filter into the
grea and overwhelm existing faclilities, As a result, the zone
of filtration often is severely affected by overcrowding, poor
sanitation, and communicable diseases. The Bengall refugees

in India before and during the 1971 Indo-Pakistan! War pro-
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vide an excellent example how social, economic, and med-
jical problems are thrust upon a zone of filtration.

k. Zone of Orxanized Community Aid

The zone of organiied community aid in the developed coun=-
tries is the primary source of organized emergency personnel
and services (i.e. fire and police departments, medical and
hospital services, and relief agencies), Poorer countries,
however, invariably do not have sufficient personnel and re-
sources to deal with disaster problems in the immediately ad-
jacent communities, If this be the case, regional or central
authorities may be directly in charge of relief operations--
even though the disaster is local and well-circumscribed (Roth,
1970).

5. Zone of Natiopnal and Internatiopal Aid

The distinction between the zones of organized national
and international aid ie related primarily to the size and
resources of the affected country., Large countries such as
the United States and the Soviet Union can organize assist-
ance from regions several thousands of miles away and still
consider the disaster a domestic problem, If a small, flood-
Prone country like the Netherlands orders blankets from Bel-
gium, the aid ie international in origin.

The resources of developing countries are more likely to
be strained by a disaster of a certain size than if it were

to affect a richer country, Even large developing countries
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will often request international assistancs .= -a2latively
minor disasters rather than depleting currsn:: -2serves or
curtailing essential development programs *=_.-:TsF, 1570

B. TIME PHASES OF DISASTERS

All disasters can be divided into five tiz: :hases--1) the
predisaster state, 2) warning, 3) impact, - sz2rgency, and
5) recovery phases. The time phases and th:.= important sub-
divisions are listed in Table 3 and matched v_<: the reactions
and activities of the community during thas T:n2 period.

1. The Predisaster State

The phase before the disaster strikes iz 27 critical

importance because it, more than the others, I:ziarmines the
seriousness and individual characteristics :c2 <:e calamjty.
The geographic features, population density, z:cnemic stan-
dards, housirg conatruction, sanitary facilizizs, transpor-
tation system, and communications are all ir:z:--=ant factors
in case studies of individual disasters., Ee:z-= studies also
suggest that familiarity with actual disas<ers i3 more criti-
cal than the best designed disaster drills ;-::zring for an
event the community has never experienced [f-::-son, 1969a).
The aphorism that “every disaster is differe-=" rises from
the difficulties of coneidering and properly w:ighing these
Predisaster conditions in planning or relie’ —;arations.

2, The Warning Phase

The warning phase in disasters is thas ;s-icd of <time
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THE FIVE TIME PHASES IN DISASTER CORRELATED WITH

THE REACTIONS AND ACTIVITIES QF THE COMMUNITY

PHASES

PREDISASTER
CONDITIONS

WARNING
(1) Alert

(2) Threat
IMPACT

EMERGENCY
(1) 1Isolation

(2) Rescue

(3) Remedy

RECOVERY

1.

2,
3.

1.
2.
2
S
1.
2.
3.

REACTIONS AND ACTIVITIES

Environmental, demographic, economic and
and technical resources

Previous experiences with disasters
Disaster planning and training

Preliminary precautions
Search for additional information
Action for protection and survival

"Holding on"

*Disaster shock®™ syndrome; panic rare
Social system diarupted

Survivors deal with urgent individuval or
family needs

Elementary first alid

Prevention secondary threats ({,e. fire)

Uncoordinated assistance from fringe
and filter zones

Rescue of surviving victims
Emergency medical assistance

Arrival of organized assistance from
unaffected areas

Arrival outaide relief supplles

Medical triage and effective assistance
Disposal of the dead

Attention to sanitary measures and
public health problems

Rehablilitation and adjustment of in-
dividuals and families

Restoration of community organization
Repair of community damage

Initiation of preventive measures

Adapted fromi Tyhurst (1951), Rayner and Finesinger (1953),
Wallace (1956), Saylor and Gordon (1957), and Beach

(1967).
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from the first possible danger signal to the momen: of im-
pact. It is useful to divide the warning phase into the alert
and threat perioda.

a. The Alert Period

The alert period is the portion of the warning phase in
which the possibility of a disaster is recognized. Biologi-
cal phenomena (locust swarms and epidemics) and meteorologi-
cal events (wind storms and floods) are disasters which aliow
sufficient time to prepare for the impact. Simple precau-
tione such as bdringing the children indoors, listening to the
local radio or buying provisions may be indicated. The in-
dividual still needs further information before taking defin-
itive actions.

bs The Threat Period

The threat period begins when a 'disaster is perceived as
an immediate danger. In most situations the alert period is
long compared to the period of threat. The sighting of a tor-
nado funnel or the rising of the wind are examples of disaster
signale during the threat period.

Most disasters give some warning--even though it may be
too short for all victims to take effective action. Minor
Belsmic tremors sometimes precede & major earthquake, Sur-
vivors of mass explosions tell of a blinding flash the ins-

tant before being struck by the impact (Blocker and Blocker,
1949),
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There are three problems with disaster warnings. First,
many disasters do not permit dissemination of the warning to
the community. Second, where warning is possible, the com-
punity must recognize the danger signals or accept the decis-
fon of some responsible authority. Third, frequent fa.se a-
larms are likely to jeopardize mobilization in the future.

3. The Impact Phase

The lmpact phase is the period during which the disaster
strikes and is recognized as the cause of death, injury, and
destruction. Impact may last from seconds to a few minutea
(explosion, avalanche, and earthquake) to weeks (floods) to
several months (droughts and epidemics). The people affected
do not doubt they have been hit by a disaster.

Two facts, howsver, are often not fully appreciated. First,
authorities in the zones of organized aid may not even know a
disaster has taken place--let alone know which areas are af-
fected. Second, communities In the zone of fringe impact may
think they have been devastated when, in fact, they have been
marginally affected. These misconceptions (particulariy the
second) are major reasons for diseatisfaction with relief dis-
tribution systems by many recipients,

%+ Ihe Emergency Phase

The emergency phase begins at the end of the impact and
continues until the community is clearly into organized re-

Covery and rehabilitation., The epidemiology of disasters is



4o.

eagier to understand if the emergency phase is divided into
three periods: 1) isolation, 2) rescue, and 3) remedy.,
a. The Isolation Period

The period of isolation is the interval when the survivors
are utterly and completely on their own. It ends with the
arrival of outside assistance from the zone of filtration.
The length of isolation depends upon predisaster conditions
and the nature of the catastrophic event. Disasters in iso-
lated regions or developing countries cut communications and
transport which were marginal before the event. Certain dis-
asters such as floods or nuclear explosions may have prolonge:
perlods of isolation because of the hazards they pose to re-
lief workers {drowning and nuclear irradiation) in addition
to the usual transport problems,

Survivors® actions during the isolation period range from
a state of withdrawal described as “disaster shock" (Wallace,
1956) to rather patterned attention to the needs of the in-
dividual and his family (or companions). Professionals--in-
cluding scientists--are torn between their roles as community
leaders and heads of families. In North America their be-
havior is often determined by whether the disaster caught
them in a professional situation or at home (Beach, 1967).

Individuals and communities without previous disaster ex-
Perience or training will react in a completely uncoordinated

and non-productive fashion. Following a tornado, for ex-
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ample, 8 fireman at home might see to his own family's safety
and then drive an injured neighbor's child to a distant hos-
pitale Only experience or disaster training will result in
ris reporting immediately at the firehouse feor duty or chock-
{ng the homea in his immediate area for dangers of fallen el-
ectrical wires and secondary fires.

Contrary to scenes from television news and Hollywood, panic
is are and occurs only when individuals see no hope of escap-
ing with their lives (Beach, 1967). Looting and crimes in
the zone of total impact are rare in the early emergency phase
and are perpetrated by outsiders from the zones of filtration
(Pritz and Matthewson, 1957).

b. The Rescue Period

The rescue period dates from the arrival of ths first un-
organized aid from filtration zones to the develcpment of
organized and coordinated relief operations. Activities dur-
ing the rescue period may be extremely beneficial or unbe-
lievably harmful (Saylor and Gordon, 1957). How many victims
are rescued alive and whether their most urgent medical and
Personal needs are cared for is a meagure of the community's
Prior organization, experience with disasters, and tralining
in rescue and first-aid. Availability of resources is an im-
portant, but not deciding factor (Smith, 1957).

Perhaps the most difficult problem during the rescue per-

lod is the mass convergence of relatives, friends, and "vol-
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unteer® workers into the filtration and impact zones (Adaxs,
1970). Roads to peacetime disasters are jammed not with ref-
ugees, but with people wanting to help. The authorities musz
try to reduce the convergence as diplomatically as possible
and insure that the “"volunteers" who refuse to leave do not
impede organized, trained relief efforts. The convergence
phenomenon is not limited to personnel. Appropriate relief
supplies always compete for transport with donated goods hur-
ridly gathered and shipped forward. In many instances little
thought is given to how these goods are to be sorted and dis-
tributed in the disaster zone--or whether they are even needed.

Modern communicationa and transportation have internation-
alized the problem of convergence. Without stringent control
measures, a well-publicized disaster in a developing country
is followed by the uninvited appearance of strange goods and
experts from Europe and North America. Many of these "guests”
come entirely at their own initiative (Rennie, 1970),.

¢. The Remedy Period

The remedy period of the emergency phase begins with the
establishment of organized, professional relief operations.
The confusion of the rescue period subsides as the remedy
period gets under way. Whether a semblance of order and ef-
ficiency comes to relief efforts depends upon the naming of
an authority to coordinate all relief activities, The best

coordinating authority varies with the society, the nature
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of the catastrophe, and special circumstances. National Red
cross societies, civil defense units, the military, national
governments. and international agencies have on occasion as-
sumed the dominant role.

The coordinating agency is responsible for accurate assess-
ment and surveillance of the situation, instituting an effi-
cient distribution system of appropriate supplies, and sub-
ordinating differences among participating agenclies to the
goals of the relief operation, The major goals are defini-
tive medical assistance, disposal of the dead, and sanitation
and public health problems. Many relief agencies terminate
their assistance when these problems have ended.

5. The Recovery Phase

The recovery phase following a disaster begina during the
emergency phase and ends gradually as the community returns
towards normal, Communications, transport, and reconstruction
are well under way or in the advanced planning stages. The
early recovery phase is the optimal period to draft or modify
disaster plans and initiate reforms in areas such as building

codes and other legislation.
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c. THE DISRUPTIVE EFFECTS AND PROBLEMS CREATED BY DISASTERS

The large number of disaster agents we outlined in Table 1
,-a capable of producing a rather limited number of disruptive
e?fects. The disruptive effects in turn produce predictable
croblems assoclated with disasters. I have found it useful to
separate the disruptive effects and the problems created by
dieasters into four elements, The four elements are deter-
eined by the relief specialists with primary responsibility
for problem Bolving in a particular area.

The four elements and the responsible specialty groups are:
Administrative Elemgnts--Administrators concerned with policy

and logistics,

Environmental Elements--Physical scientists (civil engineers,
sanitary engineers, and geophysicists), design special-
ists, and agricultural experts.

Kedical Elements--Physicians, nurses, nutritionists, sociolo-
gists, and psychologists,

tong-Term Elements--Planners, economists, legislators and na-
tional or international agencies concerned with rehabili-
tation and development,

Each of these elements will be considered in some detail.
Before 1 do so, however, it is worth pointing out that the

four elements operate simultaneously and in a collaborative

‘ashion during an emergency situation. Following a flood,

tdainistrators marshal helicopters to assess damage and boats
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to transport medi-=al supplies and health personnel. Govern-
ment planners visit the scene during the emergency phase to
determine the szope of national assistance (0ffice of Emergen-
cy Prepauredness, 1971).

In organizing a distribution system for medical supplies,
administrators consult physicians on what is needed and de-
pend on medical personnel in the field to feedback how well
the system iB meeting the changing medical needse. A similar
state of mutual dependence exists between the administrators
and the environmental or rehabilitational specialists.

1. Administrative Elements of Disasters

I regard the solution of the adminietrative problema fol-
lowing disasters as the key to understanding the epidemiol-
ogy of disasters and organizing an effective relief opera-
tion, Failure to solve the administrative problems results
in incomplete or misleading data on which to base inductive
conclusions.

The five disruptive effects disasters have on administra-
tion are 1) disorganization of key personnel, 2) disruption
of communications, 3) disruption of transportation, %) inade-
quate disaster intelligence, and 5) inadequate evalhation
of relief efforts. The four major administrative problens
are 1) loss of leadership, 2) uncoordinated relief activity,
3) breakdown of channels of distribution, and &) ineffective

and/or inefficient relief operations. The interrelationships



46.

Figure 2.
THE ADMINISTRATIVE INTERRELATIONSHIPS BETWEEN

THE DISRUPTIVE EFFECTS OF DISASTERS AND THE PROBLEMS CREATED

DISRUPTIVE EFFECTS PROBLEMS CREATED
Disorganization of -» Loss of Leadership
Key Personnel
Disruption of » Uncoordinated Activity
Communications
Disruption of > Breakdown of
Transport Distribut%sn Channels
\ v
Inadequate Relief > Ineffective
Intelligence Relief Assistance
Inadequate Evaluation > Inefficient
Relief Efforts Relief Assistance

between these five disruptive effects and the major problems
that result is set out in Pigure 2.
a. Disorganization of Key Personnel

Disorganization or loss of key personnel produces impaired
leadership. Leadership is lost under three main circumstances:
1) poor training, 2) death and injury, and 3) local circumstan-
ces,

Disaster training is usually directed along categorical
lines. Ambulance attendants learn first aid; physicians and

nurses are taught the principles of triage. In North America
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.ne principle has been accepted that the best disaster train-
.ing for & community is frequent participation in disasters.

As a result, training exercises try to simulate actual disas-
-eer situations (Brown, 19663 United States Public Health Ser-
vice, 1959)« Disaster simulation drills have shown poor per-
formances by well-tirained staff without disaster experience
(Kenczer, 1968; Rankin, 1968). The important principle here
ie not to doudt the benefits of disaster training, but to rec-
ognize that performance and leadership in an actual disaster
situation may be disappointing.

Injury and death to leaders can be anticipated in a var-
fety of situations. The duties of key personnel, for example,
sometimes require that they congregate in a dangerous area.
No firemen were available immediately following the Texas
City disaster (Blocker and Blocker, 1949) because all the
fire departments in the area were busy fighting the fire a-
board the nitrite ship when it exploded. Medical personnel
might be in a similar situation if exposed to a dangerous
¢communicable disease such as typhus or smallpox (Zinsser,
1935).

The caliber of leadership may also be affected by local
¢ircumstances. Had the Hartford Circus Pire occurred over
the Pourth of July holidays when the doctors in town were
All at the sea shore, would Wells (1945) have had the cour-
3¢ to write the article? What effect did the 1,300 Alaska
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National Guardsmen bivouacked outside of Anchorage have on
the local rescue operations after the 1964 earthquake (Ander-
gon, 1969b).

Natural leaders may not be available because of assassin-
ation (l,e. trained Bengalis during the West Pakistan occupa-
tion of Bangladesh) or because of fear. Only a handful of
the several hundred Biafran physicians were found in the medi-
cal facilities at the end of the Nigerian Civil War because
of their fear of Fede?al reprisals

b. Disruption of Communications

The crippling effect of poor communications on coordinated
relief activities has been recognized by the major relief
agencies (United Nations, 1971; Université catholique de Louvail
1972). Steps to remedy the situation include such measures
ag fuller utilization of the radio network of the Internat-
ional Committee of the Red Cross (ICRC, 1972). The Inter-
national Telecommunications Union (ITU, 1972) has plans to
sponsor the launching of satellites to improve warning sys-
tems and international communication with the field head-
quarters,

Stallings (1971) has recently completed the first opera-
tional analysis I have seen on the function of communications
in disaster situations. Stallings points out that communica-
tions are primarily a social process and decries the con-

centration on sophisticated hardware. The two most serious
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..zmunication problems he identified in 24 American disasters
yare fallure to communicate within a given relief agency and
sbove all) failure to keep in touch with other agencles in-
valved in the relief action,
¢. Disruption of Transportation

The blockade of Biafra except by limited airlift provided
relief agencies with a striking demonstration of inadequate in-
ternal transportation as a critical factor in field operat-
tons, Petrol and spare parts became more important than food
during famine (Flaherty, J., 1969 - personal communication).

Current efforts to meet the anticipated food shortages in
Bangladesh (Chen and Rohde, 1971) represent a new apprecia-
tion of the importance of transportation and normal distri-
bution channels. First priority has been given to the re-
building of roads and bridges and the encouragement of river
transport rather than inundating the country with surplus
food from rich countries which can not be distributed (News-
»goke 1972),

d. Quality of Relief Intelligence

A glance at Figure 2 will show that inadequate relief in-
telligence occupies a central position in the production of
ineffective and inappropriate relief operations. As the tech-
Nical problems of communications and transport are gradually
Overcome, the quality of relief intelligence will emerge more

clearly as the factor that determines the success of relief
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effortss At present, administrators are forced to commit mil-
1,0ong8 of dellars of relief supplies on the basis of field re-
ports which ray or may not be reliable,
let me quote from a recent LRCS Relief Bureau Circular
(19700)to show how this intelligence gathering operates un-
der ideal conditionsi
"During the night of Saturday to Sunday, 28/29th
March, 1970, a very severe earthquake (of 9 to 10 de-
grees on <he Mercalli scale) devastated wide areas in
Western Turkey...Tremors continued during Sunday and
heavy rain made the condition of the homeless more mis-
erable and the task of rescue workers more difficult.
An extens:ve fire in the town of Gediz following the
disaster zonsiderably increased the damage. Communica-
tions were zcompletely disrupted by the disaster, but
unofficial figures estimate the number of dead at over

1,000, ssre 2,000 persons injured and tens of thousandsa
homeless (Relief Bureau Circular dated 3ist March, 1970)".

The Turks have reasonable census data, considerable exper-
ience with earthquakes, and a well-equipped Red Crescent So-
ciety. Despite the loss of communications and the distance
from headquarters in Ankara, the Soclety obtained some de-
tailed and helpful estimates of damage to life and property
in a disaster affecting some 322,000 people.

In rich countries and well-organized developing countries,
these initial estimates are confirmed by field visits and
on-the-spot assessment of the damage. It is essential that
these studies be carried out in a standardized fashion by
qualified, impartial personnel. By 3 April, for example,
the Turkish Red Crescent Society reported that there had been

1,086 known fatalities, unknown numbers missing and 3,000 peo-
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ple (approximately) who had been injured and treated. The
most pressing relief needs were tents and blankets, not medi-
cal supplies (Relief Bureau Circular, 1970d). Six weeks la-
ter the final report on structural damage was circulate. by
League headquarters in Geneva (Relief Bureau Circular, 1970e).
Unfortunately, in very large disasters or in countries
with poor organization, the reporting system breaks down.
The Peruvian Earthquake of 31 May, 1970 is a case where the
true magnitude of the disaster and needs of the population
were not appreciated for ten days or more (Relief Bureau Cir-
cular, 1970f, 1970g). The Peruvian Red Cross had had exper-
ience with destructive earthquakes as recently as 1966, 1968,
and 1969 (USAID, 1970), but was overwhelmed by a disaster
affecting two percent of the country's area and inflicting
66,794 registered deaths and 143,331 injuries treated by
wedical teams. Many of the embarrassing aid fiascos re-
ported later in the relief operations had their origins in
this long hiatus where na aone knew what was really needed.
The second serious drawback to data gathered by national
societies with no independent verification is that it can
not be trusted. This is particularly true in highly polit-
ical situations where the affected government is less likely
to encourage inspection and reporting by foreign press and
experta, Thes reasponse of official. sources in a sensitive

situation may range from outright denial and minimization
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to grossly exaggerated figures in order to be sure of suffi-
cient relief supplles.

1f a government denies rumors of disaster which persist
in the press, the relief agencies are powerless, Throughout
most of the Nigerian Civil War, PFederal authorities rejected
reports of famines in Biafra. The Government of Bangladesh
does not accept that the Bihari minorities are being perse-
cuted (Times,1972¢c)) the Bihari in turn deny ever persecut-
ing the Bengali. The Shah of Iran reports from a ski resort
in Switzerland that his Government has been unable tc ccn-
firm rumors that a snow storm had buried several thousand
Iranians and left unknown numbers stranded (Times, 1972a).
The relief agencies accepted the decision of the Shah--there
had been no disaster in Iran.

The tendency to exaggerate relief needs in certain situ-
ations should also be recognized. This may be due to poor
intelligence. Quarantelli(1970b)has devised a rule that the
excess of rumored deaths over registered deaths increases
with the distance of the disaster from the capital city.

The exaggeration may also be motivated by the desire to en-
8ure adequate relief assistance or advance a political cause.
This trend may be counterproductive in the long run. The
economic conditions and attitudes of major donor countries
towards relief assistance are changing. In the United States,

the largest donor country, the feeling has been growing that
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azerica is sometimes “conned” into overreacting in disaster
s1tuations.

This attitude is fcstered by recent disasters. The Gov-
e-nment of Biafra, for example, had no census data, a pooirly
equipped Red Cross Society, and no experience with mass fam-
ine, Nevertheless, official population estimates of nine to
twelve million, 60,000 starvation deaths per week, and a star-
ing population of 3,120,00 (Atlanta Journal, 1969) were accepted
by the world press and agencies as facts. Neither the Biaf-
rans nor the agencies had conducted field surveys to deter-
mine the prevalence of famine. When a single survey was car-
ried out in November, 1969, the data indicated that the pop-
ulation was slightly more than three million, that about a
epillion people had famine edema, and that it was impossible
to arrive at an objective determination of the number of peo-
ple dying (Western, 1970).

Eighteen months later, the Government of India claimed
that ten million refugees from East Pakistan had entered In-
dia (Newsweek, 1972). The Government of Pakistan, on the
other hand, submitted population figures indicating that the
number of refugees was in the order of three million. The
Indian figures were accepted, even though the Indians refused
t0 allow census surveys of the camps or inspection of regis-

tration procedures.

In summing up, I find it hard not to apply the statistic-
lan'es aphorism about the value of computers to the value of
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unconfirmed relief data: "Garbage in--garbage out." It is
beyond the scope of this dissertation to go into detail about
how the current assessment techniques could be improved (LRCS,
1970a). Two pringiples, however, are clear. ‘' First, eye-wit-
ness accounts are subjective, often ¢ontradictory, and amount
1o one person's word against another*s. Second, information
of value must be objective, standardized, and subjected to
verification by independent sources (Western et al, 1971},
e. Evaluation of Relief Activities

If a relief effort does not regularly evaluate the effect-
iveness of its operations, it will also become inefficient
and fail to adjust to the changing needs of the stricken pop-
ulation (Figure 2). At the present time very little field
analysis of relief operations is done.

Instead, the usual procedure is that the affected area
tells the relief agencies what is needed in the field immed-
iately following a disaster. Over the years, by trial and
error, a standard list of emergency rellef supplies has grown
up. Consider this list which the League of Red Cross Soci-
eties has drawn up for potential donor countries (LRCS, 1970a)!

*The appeals which during the last years have been

sent out by the League show that:

1) after all natural disasters, blankets, tents,
foodstuffs, clothing are needed.

1) after earthquakes, antibiotics, housing are
specially needed.

iii) during and after floods, disinfectants, medica-

ments, multivitamins, vaccines (TAB, tetanus,
cholera),
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jv) after iropical storms, bandages, medicaments,
multivitamins, vaccines (tetanus), and

v} for refugees: beds, bedding, mattresses, com-
fort kits, cooking utensils.”

Several of the items on this particular list strike me
.3 strange. 1 am especially concerned with lts relevance or
.ne tropics, where over ninety percent of international relief
efforts take place (Tripp, 1970).

1) Are blankets and warm clothing such high priority items
for the tropics? I8 it necessary for tentis to be imported
when cheap local building material and experienced labor might
be available?

2) Why is there such a demand for antibliotics following
earthquakes? Do surgeons somewhere in the world still believe
that routine preoperative antiblotics are effective in pre-
venting wound infection?

3) Why should the victims of floods and tropical storms
require multivitamin tablets immediately after the event? As
there is no evidence they serve a nutritional purpose (Yudkin,
1971), do they function as placebo tablets?

4) Do sufficient traumatic injuries occur during flooding
to diminish local supplies of tetanus toxoid or anti-toxin?

5) 1s there really a greater need for bandages after trop-
ical storms than after earthquakes?

6) Do refugees used to sleeping on mats in their home coun-
try need to be supplied with European beds, bedding and mat-

tresses? Would a subsistence farmer in the tropics know how
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to use a comfort kit packed in the United States? Why no im-
munization programs for refugees?

These are simple but important questions which relief ad-
ministrators should be investigating, Instead of answers, a
review of LRCS Relief Bureau Circulars suggests that a viciaus
¢ircle has been set up., Following a major disaster, local rep-
resentatives have no idea of conditions in the field. The lia-
jeon officer and the local representative initiate emergency
requests for assistance on the basis of what wasf-asked for the
last 8imilar disaster or what is-spelled out in the relief man:
ual. Headquarters passes the request on to potential donars.
At the same time donors are sporntanseously making arrangements
to supply items on the list. The relief supplies arrive., The
next entry is usually a warm news letter or report thanking
all the donors for their assistance. The circle is complete
and ready for the next disaster. Only rarely does the affected
country point out useless donations--and then only to ask the
donors not to send more of a particular item.

Invariably, it is the enterprising reporter or magazine
writer who brings deficiencies to light rather than the agen-
cles themselves at an earlier date. Every recent disaster of
major proportions has had its share of muckrakers. A relief
agency has given first priority to sending heavy woolen blank-
ets to Bangladesh, a region which is cool at night only one
month a year (Newsweek, 1972). American "vacation® tents which
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blew away in Costa Rica in 1968 have blown away again in Peru.
Helicopters have been flying powdered milk to Peruvian Indians
whose crops were not affected by the earthquake. Peruvian
Indians do not drink cows milk. The tents cost $500,000; the
helicopter carrier Guam was rented from the United States Navy
at $100,000 per day (Glass, 1970). Piles of unsorted cloth-
ing arrive in Biafra when the agencies have virtually no pet-
rol or relief food.

I could continue to cite other examples of relief wastage,
but will stop. These four examples are sufficiently dramatic
to indicate that the items thought to be needed after all nat-
vral disasters (blankets, tents, food, and clothing) are not
always necessary, I1f reporters and a medical student like
Glass (1970) can discover such damaging facts, why can not
the relief agencies? The simplest answer is that no one in
most relief operations has a clear-cut responsibility to as-
8ess how well or poorly things are going.

Yet at least two recent studies have shown that valuable
information about the status of a relief effort can be ob-
tained rapidly with a minimum of people. I carried out a one-
man evaluation of relief operations within the Biafran enclave
in 12 working days (Western, 1970).

The study was carried out in November, 1969 and involved
36 widely separated survey sites selected at random in rural

areas. At this time, food supplies were desperately short,
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put petrol and transport were more limiting factors. Because
administratore were restricted to headquarters, conditions in
the field had been assessed by verbal reports rather than an
organized surveillance system,

Despite the shortage of petrol, the three major relief agen-
cies (Caritas, ICRC, WCC) covered the entire country with three
independent and overlapping distribution systems, The ICRC
and WCC distributed by recognized political boundaries (i.®.
provincé--district--town council). Caritas distributed along
parochial 1ines (j,e. archbishop--bishop--priest). There was
no coordination of efforts in the field or sharing of infor-
mation,

Thirty-four of the 36 sites received some form of relief
supplies. Nearly seventy percent of the sites, however, took
delivery from more than one agency. I found one remote site
vhere WCC distributed food on Mondays, Caritas on Wednesdays,
and the ICRC on PFridaye. The rations distributed were not
constant. Some areas near main roads seemed satisfied; a
refugee camp claimed not to have had a delivery for two weeks.
Feeding policy also varied--even within the same relief org-
anization. At 15 sites the decision had been made to limit
distribution to children and pregnant or lactating women.

In the other 19 sites the food was distributed to all age
groups or along traditional tribal lines.
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The best-fed areas were those whi:zh had nct been directly
affected by the war for two or more plant.ng seasons. These
areas had experienced severe famine in 19¢S and had been the
targets of the relief agencies since that time. Areas undis-
turbed by the war varied in their nutriticnal status accord-
ing to their agricultural potential and overpopusation by ref-
ugees. The worst areas were those in whicnh fighting had re-
duced or destroyed the spring plantings. Pood distribution
to these remote areag was made doubly difficuli by the summer
rains.

Somnmer and Mosley (1971, 1972) directed <wo more compre-
hensive surveys of field conditions two and eight weeks after
the 1970 Bay of Bengal Cyclone. The first survey involved
aerial assessment of conditions and then sending four two-man
teame to 16 selected areas. The survey was finished in five
days. The first survey indicated that food, clothing, and
shelter were the first priorities. Water purification, field
hoepitals, and emergency vaccinations against typhoid fever,
tetanus, and cholera were far less urgent.

The second survey lasted 22 days and was dcne by ten two-
man teams drawn from the Bengall field staff of the Cholera
Research Laboratory in Dacca. The teams irnterviewed over 3,000
families in nine of the most affected tharas (1.4 percent of
the estimated precyclone population) and 475 families in a

thana not affected by the cyclone. The teazs also assessed
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.ne standing -I<P, housing, and the nutr:tional status of the

pGpula tion.

The cyclcrz overall mortality was 16.5 percent {(at least
225,000 peop_2). More deaths occurred in the young and the
very oldy femz_e3 were more at risk than men. There were few
gerious injur.es during the wind stcrm and few Gerious posi-
cyclone medizz. problems. Follcwing the cyclone, illnesses
and deaths at= well as nutritional status compared favorably
with the con=rasl population.

More than .80,000 homes were desiroyed; three months af- .
ter the disaszer, 600,000 people were still without adequatic
shelter. Alznougn the relief effort had maintained the nu-
tritional stz<us of the population. abcut onc million people
were comple:z_y dependent on outside food., The authors cal-
culated that =zbout 125,000 ploughs and draft animals would
be needed to restore agriculture to its predisaster state.

This epide=:clogical approach to disaster was introduced
into relief c-erations on the Federal side during the Niger-
ian Civil War (Poege, 1971). The medical epidemiologists in-
itiated a wezily surveillance report from all relief teams
which includaZ the population being fed, the tons of food dis-
tributed, paz.ents treated for malnutrition and general wea*-
cal problems; and serious communicable diseases (smallpox,

measles, who-ring cough, and meningitis),



61.

When there was Insufficient food to distribute to the en-
tire needy population, Foege and Conrad (1969) developed a
selective feeding system based upon objective evidence (height/
weight). Later in the relief operations, the system was adapt-
ed to the "quac® stick, a device for determining height/mid-
arm circumference in children (Arnhold, 1969). Feeding prior-
jties were determined in several millions of people {Davis,
19713 Loewenstein, 1971; Merchant 1971). Eventually, this
system proved very useful in withdrawing feeding from popula-
tions which had returned to a normal nutritional state (Ber-

all, 1969).

2, Environmental Elements of Disasters

Disasters produce Bix environmental sffects. The six ef-
fects are:

a. Destruction and damage to homes and buildings;

b. Decreased quantity and/or quality of water supplies;

¢. Deatruction of crops and/or food storesj

d. Population migrations from the disaster area}

e, Unburied bodies and carcasses; and

f. Destruction of economic resources
This section is divided into two parta. The first part is a
discussion of which disasters produce which environmental ef-
fects. In the second part I will discuss the problems which

result from the six effects of disasters upon the environment.
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Table “’n

s -

A,

B.

C.

D.

E.

F.

THE RELATIVE IMPORTANCE OF VARIOUS DISASTERS

IN THE PRODUCTION OF ENVIRONMENTAL DISRUPTION

Destruction and Damage to Homes and Buildings

1. Warfare 4, Earthquakes and Tsunamis
a. conventional 5. Volcanic Eruptions
b. nuclear 6. Tornadoes

2. Floods 7. Landslides

3. Wind Storms (Cyclones, Ty- 8. Avalanches
phoons, and Hurricanes)

Decreased Quantity and/or Quality of Water Supplies

1. Floods I, Earthquakes and Tsunamis ™
2, Droughts 5. Sea Surges
3. Warfare 6. Wind Storms

Destruction of Crops and/or Food Stores

1, Warfare 4, Locust Swarms
2, Droughts S+ Hail Storms
3. Floods 6. Plant and Animal Diseases

Population Migrations from the Disaster Area

1, Warfare 4, Landslides
2. Ploods 5. Avalanches
3. Wind Storms 6. Volcanic Eruptions

Unpuried Bodies and Carcasses

1. Warfare 4, Landslides

2, Earthquakes and Tsunamis 5. Avalanches

3. Floods 6. Volcanic Eruptions
Destruction of Economic Resources

l. Warfare L, Earthquakes

2, Floods 5. Wind Storms

3. Droughts

Adapted from: USAID (1968, 1969, 1970); LRCS (1970a);
Lemons (1957)3 and Smith {1957).



