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PREFACE

This report was written in response to a recognized need on the
part of those involved in making policy and establishing priori-
ties relating to information and estimates concerning the deaths,
injuries, and property damage that have occurred in recent years
as a result of a wide range of disasters.

The review reveals that both a great diversity of information and

a wide variety of sources exist. This summary is expected to serve
a useful purpose in pulling together in one place major recent
sources of disaster impact data. The preparation of the summary
has also served to highlight existing inadequacies with respect to
the gathering and uses of such data. Recommendations from various
sources addressing the compilation and use of disaster impact data
appear in the document and in the appendices.

The work was undertaken by the National Preparedness Programs
Directorate of the Federal Emergency Management Agency (FEMA).

Compilation and writing was done by Dr. Paula D. Gordon, a
consultant to FEMA.
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1. OVERVIEW AND RECOMMENDATIONS

Nature and Content of Summary

The following provides a summary of the best available statistics and
estimates bearing on deaths, injuries, and property damage which have occurred
over the past ten years as a result of a broad spectrum of disasters.l Some

projections are also included concerning deaths and losses expected in the

year 2000.

In Section 2 American National Red Cross statistics are cited which bear
on deaths, injuries and property loss. (Property losses are not computed in

dollar terms, but in number of dwellings destroyed.)

Section 3 is a compilation of FEMA outlays for a full range of

Presidentially-declared major disasters and emergencies during the period

1970-1980.

Data and estimates used in the J.H. Wiggins Company study, Natural

Hazards - A Public Policy Assessment (Petak et al., 1978) are provided in

Section 4. These focus on dollar losses resulting from a variety of factors,

including building damage, contents damage, and income loss and on number of

deaths and other losses.

lThe Disaster Victimization Study presently underway at the University of
Massachusetts, conducted by Peter H. Rossi and James D. Wright, has not been
made a part of this summary. Data collection involving a national household
survey to provide national estimates of the injuries and damages to households
sustained through a range of disasters was completed on November 2, 198l.

Preliminary analysis of t e data will be available in April of 1982.

1-1
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Figures focussing on overall economic losses based in part on subjective
judgments and in part on documentation are provided in Section 5. These
figures have been extrapolated from compilations done by D. Earl Jones of the
Department of Housing and Urban Devplo?ment.l A summary of economic losses
by type of disaster is presented along wi;h more fully detailed tables. The
first details coarse estimates of annual natural hazard losses. The second
table provides a rank ordering of natural hazards by estimated magnitude of

average annual losses.

Additional material related to statistics concerned with death, injury

and property losses resulting from disasters is provided in the appendices.

Statistics Used

A variety of sources of death statistics exist. It is the view of some
persons who are experts in the disaster field that the most reliable
comprehensive death statistics (although by no means complete) are those

compiled by the American National Red Cross.

With respect to gtatistics concerning injuries and illnesses resulting
from disasters, the data of the Red Cross are once again widely viewed as

being most complete. E.L. Quarantelli of the Disaster Research Center, Ohio

State University, has found repeatedly, however, that Red Cross statistics for

l1this material was presented by Jones at the April 30-May 1, 198l meeting of
. the Committee on Emergency Management of the Commission on Sociotechnical
- Systems, National Research Council (D. Earl Jones, 198l1.)
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1-3
injuries tend to be on the low side. When more thorough follow-up studies
have been undertaken, this researcher has found that injury figures can
consistently be multiplied by a factor of 2, 3, or 4 to obtain a truer

count.

Determining or projecting costs and losses of an economic character tends
to be even more inexact. In fact such determinations tend to be hignhly

problematic at best. AsS J.K. Mitchell has pointed out:

Damage estimates are subject to a variety of exrrors and problems of
interpretation. Individual assessors utilize varying loss criteria.
(Mitchell, 1974)

For these reasons, it is impossible to make clear comparisons between
data. Examples of data, estimates, and projections which reflect atgention to
different factors include the following:

o Insurance company data which tend to be limited to insured and/ar
insurable property:Z
o Red Cross data which are limited to areas served during disasters;

o Cartain mortality data which are limited to information available

on death certificates.

lpnhone conversation with E.L. Quarantelli, October 29, 198l.

2pata completed by the Metropolitan Life Insurance Company are a major
exception. Two tables are included as Appendices A and B. In Appendix A
numbers of catastrophic accidents and deaths are indicated by the type of
accident in the United States, 1941-75. 1In Appendix B deaths resulting from
major catastrophes occurring between 1976-80 in the United States are shown.
The first table includes accidents in which five or more persons were killed.
The second table includes accidents in which twenty-five or more persons were
killed.
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As Mitchell has also noted:
Strikingly different estimates of loss can be achieved by varying

the economic assumptions upon which the evaluations are based.

(Mitchell, 1974)

Other Methodological Constraints

It should also be noted that differences in the defining of disaster
categories make it difficult to draw easy comparisons of data. Differences in
the time frame for which the data are collected, and the purposes for which
they are collected, compound problems in comparative analysis and can render
such attempts at analysis fruitless exercises. No attempt has been made to
compare the data, estimates, and projections emanating from different sources
which have been cited. However, obsgrvations concerning these data,

estimates, and projections are provided here.

Observations and Conclusions

Statistics cited in Section 2 are drawn from the Annual Summaries of
Disaster Services Activities, 1969-1980, of the American National Red
Cross.l These statistics pertain only to those disasters in which the Red
Crogs was involved. Death statistics tend to be extremely reliable, while
injuries tend to be underreported. Property loss data is limited solely to

number of dwellings, mobile homes, apartments, and condominiums destroyed or

damaged.

lsee Appendix C.
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As a point of information and by way of illustrating the differences that
can be found in sets of data pertaining to the same general type of disaster,
it bears noting that with respect to fire, the American Red Cross data
concerning deaths, injuries, and property loss are at sharp variance in most
cases with data estimates compiled by the Fire Administration. (See Tables
1-1 and 1-2.)l The reason for this variance is that American Red Cross data
address a limited portion of the spectrum of fire-related disasters and events
while Fire Administration data focus on the full spectrum of fire-related
disasters and events. The focus of the American Red Cross data reported here

is limited to selected fire~related disasters in which the Red Cross plays a

major role, while the Fire Administration has no such limitation; and Red

Cross property loss data cited here are limited to dwellings, while Pire
Administration property loss estimates include the full range of types of

property destroyed, as well as vehicles destroyed.

Data concerning FEMA outlays for fire suppression assistance and for
Federally-declared disasters or emergencies involving fire are shown in Table
1-3 for fiscal years 1977-1980. These data provide one indicator, albeit it a

weak one, of the costs incurred as a result of large-~scale fires.

FEMA outlay statistics for Federally-declared disasters and emergencies,

and for fire suppression assistance for the fiscal years 1970-1980 are provided

lpecause of changes in 1977 in the manner in which the Fire Administration
makes its data estimates, only data since that date are included in these

tables. Data sources currently drawn upon by the Fire Administration and

methods now being used are described briefly in Appendix A which begins on
page 7-47.
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LN in Section 3. Complete data covering the same ten~year period concerning out-
o lays by all federal agencies for these and all other types of disasters and

’ emergencies do not appear to be readily available.l The compilation of such
b data might be of interest in the future as a major indicator of past national
impacts and previous Federal involvement in a full range of disasters,

emergencies, and fire suppression activities.

The figures in thé Wiggins report which are cited in Section 4 are

projections. The figures in Section 5 are "coarse" estimates based in part in

documentation and in part in subjective judgment. They are provided here
because of their interest and to give some indication of 1) the range of
projections and estimates available, and 2) some of the different ways in

which losses can be viewed.

For added contrast, a table developed by the National Governor's

Association indicating state emergency incidents trends has been included as

Appendix E.

The reporting collecting, analyzing, or interpreting of data concerning

deaths, injuries, and property damage resulting from a full spectrum of

disasters tends to be done by different institutions and agencies for
different purposes, using differing methodologies and criteria for data

o selection, with differing factors and assumptions in mind.

1at the present time inquiries must be made of each individual agency.
There is not one single repository where all such information can be accessed.
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Following from the development of this summary and the discussions with
persons knowledgeable in the hazards field upon which the summary was based, a
most obvious conclusion is that there is a need for a standardization of
procedures for collecting data. The need has been recognized by several
persons for the establishment of an institutional capability (within or
outside of FEMA) which would have as its focus the collecting of data

concerning the range of hazards phencmena.

Recommendations bearing on this were made in a Workshop on Natural Hazard
Data Resources held in Denver in April 1978. The Pederal Disaster Assistance
Administration (FDAA), a predecessor agency to FEMA, had begun acting on one
of the recommendations, but the effort was never brought to a useful
conclusion.l while this effort pertained to the collection of natural
hazards data, FEMA's wider responsibilities would seem to require more broadly

defined data collection efforts which would be in keeping with its mandate.

Other efforts to evolve greater standardization of data collection
procedures have been made by the National Governors' Association. A form
which has been developed by the NGA for states to use in reporting on
emergencies is included here as Appendix D. If state officials collected such
information as a matter of course using standardized collection procedures,

the raesulting data could be readily compared.

1 paper on this subject by Rossi et al. was presented at this workshop and
is included in Appendix F. The paper includes useful insights into ways in
natural disaster data bases can be improved.
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Until such time that a standardization of data reporting, collecting and
related methodological procedures come into being, it will remain a difficult,
if not impossible and fruitless task, to attempt to compare data concerning
deaths, injuries, and property losses pertaining to one type of disaster with
data pertaining to another or all other types of disasters or to compare data
gathered during one period of time with data gathered at another period.

Until then, existing data sources must suffice.

In determining which source or sources of data to use, the purposes which
the data are to serve need to be fully considered. If data are sought for
comparison purposes, such as deriving a sense of the ralative gravity of the
losses resulting from different types of disasters in the U.S., then the Red
Cross data provide a good sense of those relative differences. If the concern
is with only those disasters and emergencies which have the greatest large
scale societal impacts, then a selective searching and compilation of Red
Cross data may be required. Since Rad Cross data collection procedures have
long been standardized nationwide, these data remain the best available
indicator of the relative losses accruing from larger disasters and

emergencies.

If data are sought concerning one type of disaster only, then it may be

necessary to go to other data sources to get figures best suited to the

concerns and scope of responsibility of the Agancy.l

i.".:.‘-.‘-,A.'-‘_‘--._._;.'_- o e & -~ o o CHPR P L) . LRV SO e

ICurront best sources of data are identified in Natural Hazards Data

Resources~Uses and Needs edited by Susan K. Tubbesing. See Appendix G for
pertinent excerpt.
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In view of the difficulties which have been pointed out here, it seems
especially important that steps be explored which might be taken to improve
FEMA'S ability to meet the Agency's data needs. Efforts which are presently
being jointly undertaken by the FEMA Information Resources Management Office
and the Program Analysis and Evaluation Office can be seen as an im-
portant step in this direction. It is important that such efforts include a
concern for improving the consistency of data reporting, collecting, and
related methodological procedures as these relate to deaths, injuries, and
property losses. While there certainly would be benefits for researchers, the
principal objective would be to provide better data leading to an improved
basis for decisionmaking and priority setting by FEMA as well as by other

agencies with disaster-related responsibilities 1

lpecommendations are provided in Natural Hazards Data Resources-Uses and
Needs which focus on steps which could be taken to improve data bases,
accessibility to existing data bases, and facilitation of their use.
Appendix I.)

{See
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American Red Cross Data - Deaths, Injuries, Dwellings

Destroyed by Fire, and Number of Fires, FY 1977-1980
(July 1 to June 30 fiscal year)l

. 1976-77
B Deaths 416
Injuries 1,092
Dwellings
Destroyed 4,194
Number
of Fires 800
Table 1l=2,

1977-78
331

1,135

4,869

1,031

1978=-79
270

876

5,121

2,097

1979-80

218

696

5,252

3,092

Fire Administration Data - Deaths, Injuries, Property Losses,
Number of Fires, Calendar Years 1977-1980

19772 19783 10794 19803
Deaths 8,516 8,100 7,800 7,600
Injuries 34,064 32,000 30,868 28,068
Property
Losses (in
thousands) $4 ,558,517 $4 ,650,000 $5,551,517 $5,923,813
Numbers
of F11386 2,957,944 2,690,000 2,734,074 2,894,517

lamerican Red Cross Disaster Relief Reports

2pire in the United States, 2nd edition (in press)

31bid.
;rirc in the United States, 3rd edition (forthcoming)

Ibid.

6rhis includes structures, vehicles, and outside fires. This does not
include all fires. There are indications that unreported fires, if counted,
could increase FPire Administration estimates of incidents of fire by a factor
of ten. (1974 National Household Fire Survey -~ same estimate used for 1977
and 1978.)
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. Table 1=-3. PEMA Outlays for Fire Suppression Assistance and Fire-Related
‘ Federally Declared Disasters and Emergencies, FY 1977-1980
4 (October 1 to September 30)

N OUTLAYS FISCAL YEAR

. 1977 1978 1979 1980

: Fire Suppression $4,721,455(6)  $202,993(2) $767,166(5) $27,926(2)
Assistance -

Major Disasters
and Emergencies
(Fire~Related) -0- -0- $1,807,827(1) ~0-
Total $4,721,455 $202,993 $2,524,993 $27,926

NOTE: Numbers in parentheses indicate number of incidents.
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2. AMERICAN RED CROSS STATISTICS on DEATHS, INJURIES,

AND PROPERTY LOSSES BY TYPE of DISASTERS

Red Cross statistics cited here have been gathered by fiscal year
(July l=June 30).l It should be noted that these statistics reflect only
selected larger disasters and emergencies in which the Red Cross was
involved. Statistics concerning other disasters are not included.
Nonetheless, the data provide the most complete and reliable accounting
available from a single source. The same standardized methods of gathering

data have been employed in all disasters for which statistics have been

obtained.

As noted in the Section 1, American National Red Cross death statistics
tend to be extremely reliable. Injury statistics have, however, been shaown to
be on the low side in numerous follow-up case studies focussing on selected

disasters, e.g., Xenia disaster-related injuries turned out to be four times

Red Cross figures.2

Property loss data is limited here solely to number of dwellings, mobile
homes, apartments, and condominums destroycd. No monetary value has been

assigned or determined.

lyore detailed Red Cross statistics are to be found in Appendix C.
2phone conversation with E.L. Quarantelli, op. cit.
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Table 2-1. Summary: American Red Cross Data - Deaths, Injuries, Dwellings
Destroyed (All Disasters) Totals, 1970-1980

Ten Year Total Annual Average
Deaths 7,169 717
Injuries 105,159 10,516
Dwellings Destroyed 100,363 10,036

Note: All statistics cited here are drawn directly from or based upon
statistics cited in the Annual Disaster Relief Reports of the American Red
Cross. More detailed summaries of this data are to be found in Appendix C.




Table 2=-2 Summary:
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American Red Cross Data - Deaths by Type of Disaster, 1970-80
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LThis category includes earthquakes.
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69=70 70-71 71-72 72-73 73-74 74«75 75=76 76=77 77-78 78=79
1) Hurricanes 272 9 2 - - 3 32 2 - - 2
2) Tornadoes 78 145 22 31 412 48 40 11 21 100 2
3) Wind storms 3 2 14 1l 8 7 44 54 164 6 2
4) Floods
Flash Ploods 51 22 519 los 71 48 1) 165 196 143 7
5) Pire 165 161 128 143 278 159 166 416 231 270 2)
6) Explosions 68 95 52 4 15 31 18 36 11
7) Transportation § 124 64 29 112 33 283 38 le8 63 157 5
8) Otherl 73 12 37 7 15 9 11 4 62 9
Totals 693 544 821 481 813 578 415 845 715 749 S1!
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Table 2-3 Summary: American Red Cross Data - Injuries by Type of Disaster, 1970-80

69-70  70-71 71=-72 72-73 73-74 74-75 75-76 76=77 77-78 78-79 79-4
1) Hurricanes 9,062 4,498 235 - - 8 4,409 23 8 - 6,7
2) Tornadoes 2,521 1,823 653 993 10,574 688 1,213 369 448 4,209 1,0
3) Wind Storms 22 71 1,165 72 106 366 387 187 5,096 127 2,9
4) Floods
Flash Floods 783 58 16,587 1,559 366 500 2,071 1,463 3,712 3,842 1,1
5) Fire 461 452 364 374 890 515 722 1,092 1,135 876 4
6) Explosions 90 432 102 136 421 123 97 127 52 Y
7) Transpor- 240 62 48 123 3 27 95 101 382 130
tation
8) Other 1,070 104 64 77 18 51 28 82 128 8
Totals 13,098 8,124 19,588 3,287 12}152 2,513 9,071 3,366 10,990 9,364 13,6
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Table 2-4. Summary:

of Disaster, 1970-80

American Red Cross Data - Dwellings

(All Types) Destroyed by Type

72-73

1,135

104

3,229

602

56

27

75-76
4,642

1,609

610

1,377

3,431

100

2

45

79-80
7,097

1,43

66

177

69-70

1) Hurricanes 6,046
2) Tornadoes 841
3) Wind Storms 21
4) Floods

Flash Floods 83
5) Pire 128
6) Explosions
7) Transpor- 64

tation

8) Other
Totals 7,183

ia oam ha'e e P

5,155

11,816

13,115 15,324
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3. FEMA OUTLAY STATISTICS

FEMA outlays for disasters for fiscal years 1970-1980 are summarized in
Table 3~-1. FEMA outlays for the National Insurance Development Fund and the
National Flood Insurance Fund for the same fiscal years are summarized in
Table 3~-2. They are provided in a separate chart in that outlays for these
two insurance funds are not necessarily related to Presidentially-declared

disasters or emergencies.

Computations taking into consideration variations in the CPI and 1980
dollars have been done by J.H. Wiggins. He has computed the maximum probable
loss year as $4.5 billion. Some of the basis for this computation has been

included in the last half of Table 3-1l. Dr. Wiggins has alsc provided this

note:

It is important to recognize that a l0-yea. data summary is
highly inadequate from the standpoint of estiﬁating any
maximum probable outlay by the federal government. Using
the data alone and log normal distribution, I obtained $4.5
billion as the maximum probable loss year (PML, defined as a
475~-year series of events, an extreme value digtribution
would reveal even a higher number). It should also be
recognized that FEMA does not pay for all the losses;
neither does the insurance industry pick up the remainder.
I would estimate that, even today, between 50% and 75% of

all losses are still borne by the impacted persons. Thus,
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if the mean average annual ocutlay by FEMA is $500 million
(1980 dollars) and if the insurance industry suffers a
similar amount, approximately $4 billion is lost annually.
Note this is a very crude approximation and includes first

losses only.l

He also notes that FEMA's outlay for 475-year one-year period event could

be on the order of between $15 billion and $30 billion.2

ipersonal Communication, J.H. Wiggins, February 11, 1982
Ibid.

. . P - —— e . - . H N ~ (S VP VNS U UL WY SRR PLENP Y




e

*812303 13Y10 UT PapPNTOHUT Jou ai1e uorssaiddns axvy 103 skerinog

-Aew Ing ‘319K se s133isesTP UMOLq 1
1In3 se pebiawe 30U BARY YOTYM I93IoPIPLYD SnolysesTp Arreriuejod P JO §8OUBIINDD0 ISOY] 03 I133IA3
03 PPSN ST mIel BYL ‘€L61 PIUTE PISN UIIQ SEY YITum uOTIPUHTSIP ® Y ,uciieie(osp Kousbiowy,,

*butpoor3 pue ‘suyex Kaesy ‘saopeuiol

‘HUtpOOT] pPUP SWIOIE BIBADS ‘+B°:°9 ‘Aousbiswa 10 1918EsYp jJo odL3 suo ueyl aiow pie soyduabisws paieyoap
pue sid3jsesyp Auew eyl pejou aq PYNOYS OSTe I *PEPNTOUY ’‘3SINOD JO ‘87 UOTIPWIOJUT yodns ybnoyzje
*r03sesTp 3o 8dAy Aq uoyiewioguy 3o Ino uoyieardss ayi Jrwrad jou ssop Hhurweiboid asindwosr juaseiyg
*pajernsx pooyd 81v sieyano 888YI JO 06 IO YONW SP IRy IJPWTISI [POO] PUP BIPIS UY Buiyiom 33P38

*SUBTIE® PIIUBWNOOPUN PUP ‘DISEM TedTWAYD ‘aebie d51x03 ‘sinyyej]

ramod ‘ajenbyires ‘uotridnia SyuesToA ‘a1f3 ‘ebeiaoys 193Iem ‘JY6NOCIP ‘BINTIRI wWep ‘Heaiq IIAIY
‘gsoptl UBTY ‘spriepnu ‘Hutpool3 ‘m10318 axaaas ‘piezzi(q ‘6Guizasxy ‘mous ‘dyelx Aaeay ‘ucoydihy

‘suesTIINY ‘Opeulol ‘WI0}8 PutM :81338esIp Jo S8dk3 HuTmOTTOF Byl 2103 SAeTINO EIPNIOUT STULy

7oL’z CICH T sz I sic’e T 19’z [ eav’z [ zee'z | IACHA T Bes't | ZiL’T 8¢ _\
1 | | I | | | | | | |
£€0g [ave | fop | seés | 69¢ | sot | Tz ] vT0 | [-11 24 3 | zes | ogt | ¢osst 1
| 1 | | | | | | | | !
IKABA | ot | sv*1 | 091 ) st ) 06°1 ] so-2 | 0z-2 | se-2 | s°2 [ X140
I I | ] ! | ! | | ] ] ]
976°L2 |991°¢L9L | cen’zoZ | ssp’tZL’y | 61L°69Z°T | 6ZZ°'vE } t1sz'vee | 8z9’98Y | ~0- | zZe8’9L | 606°¢s0’tT | guoyrssaid ;
| | { { 1] | | J | | | -dng 2113 ,
| | I | I | | | | | |
RZY'ESA'LEZ|TIRL'AGE’6T | 0SE’QTR’79 | TEL’SBG’LZ | LTL‘989°08 | (80’622 | €£9’0¢8 | | 1 | | Zsueny 1
| I | | | | | | | | | -eaeydag
| | | | | | ! | | | | Koueb 1aug _
I | | | | ( { | | | | |
! I I I | f | I I ! |  sieisesta |
STV ESR/VOZ|ZPT1/PIP 179] 199782 Lv2] LZ6'EELOLE| TERELL'OTZ] V6E'E6T’'OLT| B6Z'BEZ'SZT) B8ZO'tLP’TOZ] PP ZTIP LS 1] 629°96P°1G2Z| LvU’‘BrT IL S| rofey .
| | ( | | | | | { | | _
i { i I T l | T T I |
0A-ALAT | RL-RLAT | 8L-eet | te-9cLet | 9t-6L61 | se-veet | et-teet | et-zeet | TL-TL6T ! w-otey | 0L-6961 | .
| | | | | | 1 | | | |
1 i
¥VAX TYOS1d { SNOTILVOTI180 :
| 1
(sxeak teosty ¢ requaidag o3 1 12qo3Id0) 0BET1-0L61 SIeX 1POoSTy ‘sia3sesig 103 sAe[In0 VWA °1-f @1qel :
1
i
m E
¢ A
_ E
-
L
v ® e

.
T o . DT
SRR PR . Aia'aln n'a’a’acema a



3-4

*swoouy untwaixd Aq 398330 axe sburmoxroq N
Kinseax} uo 3s3ax9jUY puer ‘WSTUPYOSW IDUPINSUT 9Y3z BufaisjysTUTWPE JO 83800 ‘sabewep yotym ut sieriIno 3au Jussaxdex saanbig j
*sgoT X3xsdoad ut 9seaaouy Aue uey3z weiboxd ayz uy yamoxh 3Jo aarjzejuasaadax 9row ST SAPTINO UT ISELIADUT 1 -4

WP e

{pung souexnsuy

———————

viz‘zee | €z9'8cT [8SL'LOT | S€9’96] L6v’LIT “mou.vv | €9v’1S | eSY’PT  |808'9 or1’e oto0’t | Poola teuoyleN ,
— .

| | | | | | | | | | | pung juswmdo -4
98G°€Z | PS6‘TIT |€E0P’‘6 | pvo’e | 6%9°T- |0SE’Z- | 692'P= | LYE’9~ |L9L'T- | BIV’'ET- |16¥’8Z- |-T2A2Q ®dueansuy -
| TPuUOTIeN ;

0861 6L61 8L61 LLet 9L61 | stet riel €L61 zLet et oLel .

| | | | ] | | | I | :
(spuesnoyy uy) N
YVYIX TYOSId | 1SAVILNO L3N o

. 4. IR T . - R 5 R o 1o R ..n e .-.... . ..‘h’ .
JRREND OF ST o ey PRI IRNET L I Py A Y PN N " IR TR AL S L FPN ) L

0861-0L6T Xd ‘pPung doueinsuy pooT4d TPUOTIEN 3yl pue pung jusmdoreAsg @doUEBINSUY [RPUOTIEN 9yl 03 sAerIng vWId °Z-€ 91qel

e




v

b aaadh NN SN A

—

?—!

Mot Jud 208 A Tan s S X
- -

T

——y—yv Y

T

S =TT e e e . e

-~ T W v v I
- L JEnh aee it Sagh S ShaE S d 3 S - ol b

4. THE WIGGINS REPORT

Expected annual losses from natural disaster exposure relating to
buildings and their occupancy for 1970 and for the year 2000 are summarized

here in Tables 4~1 through 4-4.

The source of the tables, a 1978 study by the J.H. Wiggins Company,
analyzed various impacts and public policy approaches to reducing loss from
natural disasters. It is important to note that these figures are all
developed on a consistent base using constant 1970 replacement dollars. The
large increase in tornadoes, hurricanes, and storm surge losses are based on
substantial encroachment by residential development into risk areas. The
relatively modest riverine increase is based on effective flood plain
requlation. The loss figures relate to building costs only and do not reflect
damage to transportation or other infrastructure elements. Generally, the

total cost of destruction is estimated to be bhetween two and two and one-half

times building losses.l

irhis paragraph is drawn from FEMA Briefing Notes, Budget Justification, FY
1982.
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Table 4-1. Summary: Selected Annual Losses for Natural Hazard Exposures in
the United States by Type of Hazard and Type of Loss, 1970

A 4
]
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a ‘Residences only.

Increase by 25% to include industrial/commercial.

Losses Relating to Numbex
Property and Income of
HAZARD (in millions - Deaths
constant 1970 $)
g 2. Expansive Soil 798.11 -~
L. . 3. Hurricane 1056.0 62
3 4. Landslides 370.3 -
[‘ 5+ Riverine Flooding 2758.3 190
6. Severe Wind 18.0 5
7. Storm Surge 641.2 37
8. Tornado 1656.0 392
9. Tsunami 15.0 20
N TOTALS 8094 .0 979

RO




Table 4-2. Summary: Selected Expected Annual Losses for Natural Hazard
Exposures in the United States, by Type of Hazard and Type of Loss, 2000

Losses Relating to Number
Property and Income of
HAZARD (in millions - Deaths
constant 1970 §)
[ 1. Earthquake 1553.7 400
2. Expansive Soil 997.11 -
{' 3. BHurricane 3526.3 153
1 4. Landslides 871.2 -
L S. Riverine Flooding 3175.33 159
3 6. Severe Wind 53.4 11
X 7. Storm Surge 2342.9 103
o 8. Tornado 5219.1 920
9. Tsunami 40.4 44
3 TOTALS 17,779.43 1790
& {Based on tables from Petak et al., 1978, p. 4-3)
t‘ 1 Residences only. Increase by 25% to include industrial/commercial.
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5. D. EARL JONES ESTIMATES

The tables of statistics which follow in this section are based on a
compilation done by D. Earl Jones ten years ago, included in a presentation
made in 198l. (See Appendix J.) In order to get current dollar values, the
dollar values in the compilation done in 1970 have been multiplied by a factor

of two. The compiler views the resulting figures as "essentially ballpark

figures.”®

Of note is Jones' view that only 22% of natural disasters are apt to

"show up as...Presidentially declared disaster(s)." (Jones, 1981)

A summary is provided of Jones' "coarsely estimated average annual

natural hazards losses."™ This is followed by a more detailed table of the
same data and a table in which hazards are rank-ordered by estimated magnitude

of average anmual losses.

Jones notes that these statistical compilations are based in part on his

subjective judgments and in part on documentation. (Jones, 1981)
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Table 5~1. Summary: Coarsely Estimated Average Annual Natural Hazard Losses

HAZARD CURRENT AVERAGE ANNUAL LOSS (in millions of dollars)

Wind 3,880
Earth and Soil Movements 15,540
Water 7,342
Tectonic 520
Landsliding 1,002
Corrosion 1,800
Vulcanism 10
Fire : 4,560
Climatic : 6,622
Life Forms 24,068
Erosion 1,400

Radiation (Natural) 20

Total average annual natural hazards losses = $66,764

(Tables 5-1, 5-2, and 5-3 are all adapted from Jones, 198l1.)
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5-3

Table 5-2. Coarsely Estimated Average Annual Natural Hazard Losses

HAZARD

wind
Hurricane
Tornado
Windstoxrms
Other

Earth and Soil Movements
Shrink-swell Phenomena
Shallow Consolidation
Other

Water

River Bank Overflow
Hurricane Surge

Conduit Backwater Flooding
Other

Tectonic
Seismic Shaking
Fault Ruptures
Liquefaction

Landsliding
Rotational Landslides
Block Landslides
OCther

Corrosion
All Natural Forms

Vulcanism
Lava Flow
Ashfall
Gaseous Flows

Fire

Forest Fire

Brush and Grass Fires
Ground Fire

— e

CURRENT AVERAGE ANNUAL LOSS

(in million of dollars)

$ 400
2,000
1,200

220

3,880

9,000
4,000
2,540
15,540

2,000
1,400
1,600
2,342
7,342

480
20
20

520

500
80
422

1,002

1,800

1,800

NOVN

10

4,000
400
160

4,560
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5-4

Table 5-2. (Cont'd) Coarsely Estimated Average Annual Natural Hazard Losses

HAZARD

—————

Climatic
Snowfall
Frost
Hail
Drought
Other

Life Forms
Animal (4 legged)
Insect

Other

Erosion

Wind Erosion
Water Erosion
Sedimentation

Radiation
Natural Radiation

Total average annual natural hazard losses =

CURRENT AVERAGE ANNUAL LOSS

(in million of dollars)

3,000
800
800
800

1,222

8,000
16,000
68

400
700
300

20

(Adapted from Jones, 1981)

F OO T WO U W

6,622

24,068

1,400

20

66,764
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Appendix D

Note: The form which follows was developed by the National Governors'
Association to assure that governors receive key disaster information they
need for management review purposes. FEMA comments have been incorporated so
that information collected for ﬁhe governor is compatible with data the

governor must forward to FEMA when requesting federal assistance.
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e 7-18 Appendix D _

GOVERNORS' EMERGENCY REPORT (CY 19__, No. __) State: Fed. Reg.:

Jurisdiction(s) involved: Reporter: Date:
Congressional Districts:

State Sen. Districts:

Total area population: State Rep. Districts:

Type of Incident:

Start date: Duration: Date/time |st public warning:

Local agencies on scene:

State help requested: [ | No [[] Yes Type given:

Lead agency tasked: Date/time alerted: Date/time on-site:
Private Sector: Deaths Injuries Hospitalized Treated/released

Evacuated Sheitered Temp. hsg. Other

Total Area Damage Apts., Muiti- | Mobile Bus. & ind. Agriculture
Estimates (5000) Homes | Family Res. | Homes | Bldgs. | Equip. |Bldg./Eq.{ Crops | Stock
# iF if i if # # #
Destroyed (=85%+) T : g 5 T z z =
_ i# # i # # # # #
Est. Cost Repairs | 5 2 ) 2 ] 9 2 9
Insurance % '
Bus. closed: |-7 days 8-30 30+ Unemployed: |-7 days 8-30 30+
Public Facilities  Roads: Bridges Culverts
Water Control: Dams Levees Channels
Buildings: Supplies/inventory Vehicles/equip.
Utilitiess Water $ Sewer § Light/power $ Other
Effects:
£ Recovery: Est. duration: Speciai needs:
i CQOSTS (5000) rivate Local State F ederai Total
A Debris clearance 9 9 2
2 Lite/health safety actions S S S S S
Property safety actions S 9 9 S 9
Road repair 9 9 12 9 2
Public prop. repair/replacement S 1S S S 1S
- Private prop. repair/replacement S S S 2
e Staff: overtime, new hires, expenses S S ] S S
4 Special services S 2 2 ] 9
2 2 S 2
T Special problems
¢ Recommendations

Declaration Local State Special Presidential Presidential
tatuss D Issued D lssued D Issued D Request D Issued

E MD E MD____

4 NGA 1/82
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Hypothetical example for i1ultidtive purposes.
GOVERNORS' EMERGENCY REPORT (CY 19 81, No.61 ) State: Maryland

Fed. Reg.: _ III
Date: 7/15/81

Jurisdiction(s) involved: Frederick, Baltimore Reporter: S, Jones/DEM

and Upper Montgomery Counties/Apple Creek Congressional Districts: 47
Valentine River State Sen. Districts: 7, 21, 23
Total area population: 230,000 State Rep. Districts: 5,11, 12, 19

Type of Incident: Severe storms, winds & flooding following tropical storm Alice

Start date: 6/1/81 Duration: _2 days Date/time Ist public warning: 5/31, 07:15

Local agencies on scene: Cy Sheriff, Fdk. Airport CAP, Boy Scouts, City EOC 6/1 02:30

State help requested: [ ] No Yes Type given: _National Guard for S&R security, Decl.

Lead agency tasked: DEM Date/time alerted: 5/30 23:07 Date/time on-site: 6/1 07:40

Private Sector: Deaths 0 Injuries 123  Hospitalized 60 Treated/released _2]0
Evacuated 1,455 Sheltered 450  Temp. hsg. 80 Other
Total Area Damage Apts., Multi- | Mobile Bus. & ind. Agriculﬁ:ie
Estimates (5000) Homes | Family Res. | Homes | Bidgs. [ Equip. Bldg./Eq. Crops | Stock
_ # o i 2 AR T N Y il #__ 1
Destroyed (:85%+) rs—gfy—v—5 T S M X T 5]
- ¥4 4 #4251 # = # - # - ¥ -
Damaged (=10-84%) 1e—"—1s—3 S 1.9 51256905 - 15 - 15 - 15.-
Est. Cost Repairs |5 92.2 |5 46.8 2 26.9 [91,255.9 -_19.246.6 13 1.4 -
Insurance % 80% 50% 100% | 100% - 23% 0% =

Bus. closed: -7 days 696 8-30_155 30+_15  Unemployed: |-7 days 12,560 8-30 1,550 30+ 650

Public Focilities Roads: 34 mi @ $65,200 Bridges 3 @ $156.000 Culverts 2 @ $5,900
Water Control: Dams 0 @ $0 Levees 1 @ $152,000 Channels 1 @ $4,100
Buildings: 4 @ $34,200 Supplies/inventory 0 Vehicies/equip. 2 3 $2.300
Utilities: -Water $34,300 Sewer $_5,200 . Light/power $3,500 - Other 0

Effects: 16 {amilies isol ;g lgm: Bm IZEE.ZWMMWM

RL_cove_rz: Est. duro'non 60 da 12 18 mo Specnal needs: welfare assistance
COSTS (5000) Private Local State I ederal Total
Debris clearance S 180 IS 30 S __ 5 S 10 S 225
Life/health safety actions S 65 S 28 S 12 IS 6 9 111
Property safety actions 17 25 S 14 2 S__58
Road repair S 7 230 S 8 S 1 S 124
Public prop. repair/replacement S_ 0 310.7 IS 100 1S 52 9 _462.7
Private prop. repair/replacement S 1,615.8 é 2 9 J S 50 2 1,669.8 |
“Staff: overtime, new hires, expenses 350 2 18 § g 5 g 87
Special services S 10 17 4 gf ‘
§ 6,014.8 |5 400.7 123 S 140 S 2,771,
Special problems  Sheriff released wrong damage info; Health dept/Cy Judge turf bgttle:

insufficient flood insurance program Berry Twp/Cy
Recommendations wmummmﬂwm

B ) mote Ag. & muiti- W ce

Declaration Local State Special Presidential Presidential

tatus: m Issued m [ssued E 1ssued m Request E {ssued
SBA, FmHA E X __ MD____ E____ MD____

NGA 1/82
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7-20 Appendix _E__
Table 7-14. STATE EMERGENCY INCIDENTS TRENDS

1973-78 Jan'78 - Mar’81
NaTURAL EVENTS
Wi, , RURAL FIRES,

Isnwwﬁxcs 1,08 2,811
DROUGHT AND RANGE INFESTATION 69 4uy
LAND MOVEMENT 19 152

TotAL 1,170 3,407
Man-MaDE EvENTS
UReaAN FIRE /5 e04
UTILITIES FAILURE, EXPLOSIONS, AIR

élﬁAgHgg, OIL SPILLS 70 2,835
POLLUTION, EPIDEMICS 57 371
RADIATION , 102 4ul

TERRORISM, CIVIL DISORDER 7 189
HAZARDOUS MATERIALS ACCIDENTS — 5,724
FIXED FACILITIES —_ , 2,579

TRANSPORT RELATED 3,145
ENERGY SHORTAGES al
ToTAL 21 10,245

TOTAL EMERGENCIES | 1,461 ‘ 13,652

THE FIGURES IN THE ABOVE TABLE INDICATE EVENTS THAT HAVE BEEN REPORTED TO STATE
EMERGENCY SERVICES OFFICES. WE CANNOT BE SURE HOW WELL THEY REPRESENT THE ACTUAL
r NUMBER OF EMERGENCIES THAT HAVE OCCURRED THROUGHOUT THE UNITED STATES DURING THE

TIME FRAME INDICATED. BUT THE FIGURES DO REFLECT A CHANGING TREND IN THE NUMBERS
AND TYPES OF EMERGENCIES REPORTED. \

NGA-U4/81
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THE ADEQUACY OF NATURAL DISASTER DATA BASES FOR

LOCATION AND DAMAGE ESTIMATES
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James D. Wright
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I: Introduction:

ii The discussion of disaster data bases contained in the body of
this paper is a distillation of the experiences we endured in an
attempt to use existing disaster data bases to obtain the precise
locations and resulting damages and injuries of disaster events
—relating to floods, tornados, and hurricanes——occurring during
the period 1960 to 1970. A bit of the background of our research
endeavours may be helpful to the reader at this point: Our
research was an attempt to estimate the long range (up to tem years)
effects of disasters in that period on the housipg and population

. stocks of small areas -- Census tracts in SMSA's and countiés. Our
Qode of procedure was to link together the 1960 and 1970 Census
data for those areas, to model the growth (or decline) processes,
arriving at predicted population and housing stocks for each area as
a function of the state of each area's stock at the beginning of the

period (1960), growth trends for tracts (or counties) of that sort,

and growth trends for the metropolitan areas and regions in which
the tract or county was located. By contrasting statistically chose
tracts or counties that had experienced floods, hurricanes or
tornados in that period with statistically comparable tracts that had

not experienced such events, we hoped to provide estimates of the

LIan ma Lo 2 B GME o ARLJARLAELAL/AR hdtas
T e R

kinds of effects om housing stocks and population compositions that would

still be apparent at the end of the decade. Since the disasters in y

e v
.
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question are fairly frequent in occurrence, we would have some that

occurred very early in the period and some that occurred quite late,
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affording us the opportunity to make statements abcut the lengths of
time necessary for the effects of a disaster §f a given magnitude
to be no longer apparent in differemtial growth or decline rates for
such areas.

The data needs of this research effort were of the following
sorts:

1. Precise Locations of Disastérs:

For our analysis of effects on counties, we needed to know
which counties had experienced disasters cf the relevant type.
Since counties average about 95 square miles, the precision
of the location data need not be very high.

For the analysis of effects on Census tracts, we needed
location data of considerable precision since tracts
average about 8 square miles in area, varying considerably
depending on the dersity of settlement within tracts.

2. Magnitudes of Disaster Damage and Injury:

Since it would make little sense to study the long range

. effects of trivial events (e.g. tornados that struck a few
trees in open country) we needed to have some measure of
how serious were the resulting damages and’ injuries so that
we could restrict our analysis to non-trivial events. In
addition, we wanted to be able to allocate out damages to
tracts within SMSA'a and to counties, as the analyses dictated.

3. Dates of Disaster Event Occurrences:

Although initially we thought we needed considerable
precision in this information -- preferably accurate to
within a month -~ it turned out that because there were

so few disasters of sufficient magnitude to study, we
could only distinguish between disasters that were a year
or so apart, a purpose for which existing data bases were
quite sufficient. :
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4. Housing and Population Counts for Comparable Small Areas
Counties for 1960 and for 1970

Since we intended to link together the 1960 and 1970 Censuses
for Census tracts and counties, we needed to be able to
assemble Census materials for areas that were comparable in
boundaries for the two periods. We kmew that some changes
were made from Census to Census and hoped that such changes
were minimal.

Some of our experiences with the various data bases are given

in the next few sections of the paper.

II: Assembling Population and Housing Statistics for Areas Comparable
in 1960 and 1970

Alrthough we anticipated that there would be some difficulties
linking together the two Censuses, we did not anticipate the extent
to which areal boundaries for both tracts and counties changed from
Census to Census. The decade 1960 to 1970 was one that was marked
bty a considerable growth in the American population and an even
greater growth in its housing stock. Urbanization trends continued
in that period with more and more of the population congregated within
metropolitan areas. At the same time, within metro areas, growth and

decentralization led to a large degree of reapportionment of residemntial

locations within SMSA's. All these trends meant that the areal aggregates

used by the U.S. Census and designed to reflect the political
boundaries of localities, population distributions within such localities
were changed from the 1960 to 1970 Census. The consequence for our

study was to make it difficult to identify areal units that were
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identical in boundaries from the 1960 to the 1970 Censuses.

Of course, least difficulty was found fof counties, important
political units outside New England and Alaska, and hence less
likely to change. bf the 3,141 counties to be found in the U.S. in
1970, 3,102 comparable county units could be formed, consisting
overwhelmingly of exactly comparable counties and a comparatively
few units made up of sets of contiguous counties whose combined boundaries
were comparable from 196Q to 1970.

Much more difficulty was found with Census tracts some of
whose boundaries are changed from Census to Census to reflect shifts in

population demnsity. First of all, we could only use tracts in SMSA's

M

that bhad been recognized in 1960, since those so designated for the
first time in 1970 did not have tracts drawvmn in 1960. Tract
boundaries are typically &rawn when an area becomes recogﬁized as
an SMSA, according to rough guidelines that direct local Census
tract committees to observe physical demarcations (whem available)
as boundaries (e.g. rivers, major highways, parks, and the like)
and encompass roughly homogeneous areas with about 1,500 dwelling
umits and 4,00Q residents. Clearly, a tracr first defined in 1940
or even 1960 may have changed a great deal by 1970 and areas that were
essentially unpopulated in 196Q may in 1970 house many thousands
of residents. Each decennial census recognizes these changes by
redrawing some of the tracts in each SMSA.

4
. 0f the 10,720 tracts that we finally used in our analysis, about
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702 were exactly comparable in boundaries (or changed in trivial
ways) in 1960 and in 1970. An additional 127 represent merges of
tracts (usually pairs) that through such merges maintained comparable
boundaries in the two censuses. An additional 187 are "roughly"
comparable, encompassing areas that are 907 cr more identical from
one Census to the other,

Merged and roughly comparable tract units cover precisely those
areas within an SMSA that experienced the greatest amounts of
change in the period 1960 to 1970; that is why the 1960 boundarigs
of the tracts involved were changed, splitting tracts that had grown
greatly in population and housing and merging those tracts that
had experienced precipitous declines. Natural hazards that favor
open country (e.g. tornados) tend to favor merged tracts, a fact
of life that made our ;nalyses of tornade effects especially tricky.

Thé details on the Census data base are givem here to illustrate
that Cansus areas are not neceséarily fixed forever in boundaries.
As a means for locating where disasters have struck over periods
of time, tracts and even counties are not perfect units. Especially
1f a researcher is interested in very precise locations for natural
hazard events, it would be much more useful to record such events
in a permanent coding scheme, e.é. latitude and longitude. In this
respect, an exemplary disaster data base is NSSFC's machine readable

tornado file, about which more will be said below.
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1’! III: The Disaster Data Base: Distant Encounters of the Sixth Kind:

For the purposes of our research effort, we needed to identify all
disaster events resulting from floods, tormados and hurricanes, taking
!!u - place between April 1, 1960 and April 1, 1970 along with quite precise
iﬁfdimatian on their locations in time and space. We also hoped
© .. to:- find reasonable damage and injury estimates that could be
5$sociated with each event, hopefully disaggregated by small areas ‘
: as well as relief and rehabilitation effort measures, similarly
| disaggregated. We soon found out that there is no single source
that contains all the required informationm with sufficient specificity:

There are a variety of data sources, each of which suffers to some

degree from more or less griesvous faults. We also found out that we

()

would have to abandon some of our data aspiratioms, particularly
those involving disaggregation of damages and relief measures into
small areas.

To begin with, there are literally thousands of events that

‘ occurred during the 1960's that could have precipitated natural

disasters, but which occurred in sparsely populated places or were
of minor physical magnitude even though occurring in a populous
area. A natural hazard event (eﬂg. tornado, flood, etc.) that does

no damage or inflicts no injuries is clearly not a disaster, by

definition. For example, that National Severe Storm Forecast Center's

‘r
b
(S
"

tornado file enumerates more than 7,000 tornado events in the decade

>~ v

under study. The vast majority of these events are not natural disassters
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because they neither inflict injury nor damage. Of this very large
number only 24 were serious enough in the disaster semse to trigger

a Presideantial Disaster Declaration and only 129 were serious enough to
be the object of a Small Business Administration declaration. Similar
counts can be made of other types of potentially disastrous events:

Most riverine floods cause little or no damage because they are

either minor in eitent or because they occur in places where there

are few people and little in the way of property.

This distinction between natural hazard events and natural
disasters is one which distinguishes between two types of natural
disaster data bases. Thus the NSSFC tornado tape has as its
units natural hazard events, while the American National Red Cross
containg only natural disasters in its Chapter Reports files. .

To be sure, it is not clear which unit is the more preferable for disaster
research purposes, although iﬁ is clear that a more inclusive data

base can always be culled for limited use while a more restricted

data base.cannot usually be enlarged.

Secondly, the variety of disaster data sources each takes a
different slice out of the total set of events that might qualify
as disaster occurrences. Some of the data sources confine themselves
to only one type of disaster occurrences, as for example the tornmado
tape mentioned above. Others, such as the ANRC Chapter Reports
are more catholic in taste, counting all events to which Red Cross .

Chapters responded and for which expenditures were made by Chapters.;
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3! The consequence of specialization are that it is necessary

= to go .to more than one source for research purposes that encompass
}:E a variety of information about a variety of disaster types. In

!I the end, we had to go to the following sources to piece together the
y information we desired:

On Tornados: The Natiomal Severe Storm Forecast Center provided
an excellent tape, containing damage and injury
estimates on all tornado events as well as location
in terms of geographical coordinates down to the
nearest minute.

ANRC Chapter Reports provided additional informatiom
on damage, but locational data was only approximate
and on the level of counties.

SBA files contained data on counties declared
ag disasters with locatiomal information on

(: SBA loan recipients disaggregated dowm to the
zipcode level.l

: On Hurricanes: The machine readable files of the National

- Hurricane Center tracked the eye of each storm

L in geographical coordinates for periodic intervals
- as well as the width of the eye and certain other
h' physical features of the hurricane events.

. L

[ ANRC Chapter Reports were used to obtain county
- level damage and injury estimates along with

- SBA files (subject to the limitatiom described

L above),

Lo

- On Floods: Here we found no machine readable files and no
one source contained information on flood locatioms
with any specificity below county levels.

ANRC Chapter Reports provided damage estimates

e on rough county level, The Hydrological Atlas

- and Water Supply Papers provided information on

F;f flood events but usually in rather gross locational
an pterms, e.g. watershed locatiomal..

i ’
@

SN

1Unfortunately, the zipcode was of the last address of loan vecipients,
r containing a number (unknown) of addresses changed from where disaster
event was experienced.
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SBA files were used to provide zipcode locations
of last known addresses of flood loan recipients.

Flood hazard boundary maps submitted in compliance
with the Flood Insurance Program were used to obtain
likely locations of floods on small area levels (used
in conjunction with SBA files in connectionm with
floods designated as serious through sources cited
above. )

In addition, the files of the N.Y. Times were searched mainly to

make sure that there were no natural hazard events that slipped

through undetected by any of the data sources mentioned above.

For our purposes, the main problem with the above data bases

was their vagueness about where disaster events were experienced,

with the noted exceptiom of the NSSFC tornado tape. We are quite

confident that we have the correct county locations of severe

disasters, but, with the exception of tormados, our pinpointing

of the locations of disaster events within SMSA's is a more or

less educated, triangulated guess.

Not only are the existing disaster data bases vague on certain

crucial points, such as location, but they are also not very

congistent one with the other. For example, Table 1, presents

correlations based on counties as units between NSSFC tornado tape

estimates of tornado events, and resulting injuries with similar

information contained in ANRC Chapter Reports. It should be noted

that NSSFC counts tornado events, while ANRC files count tornado
disasters and hence correlations should be high only on measures .

A

involving the severity of damage and injuries. 4
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The coefficients (correlation coefficients) across the two

-

data sets are displayed within the rectangle drawn on Table 1.

The average size of these coefficients is distressingly low,

especially on measures involving damage to property.z Agreement

is high only on the number of persons killed, as represented by the
very high coefficient, .81. About the best that can be said about
this table is all the coefficients are positive indicating a low order
of agreement across the two sources.3

Similar calculations for agreement across the other data sources
result in about the same levels of consistency.4 In short, the
disaster data bases produce about the same level of consistency
concerning damage and injuries from.disasters that is characteristic
of some of our poorer social psychological attitudinal tests.
Indeed, this comparison may be more than an analogy since the
ultimate sources of the data used for such estimates may be guesses
concerning damages generated by amateurs and hence may reflect

more their degree of involvement than accurate assays.

2This is partially a function of the different units used in reporting.
The NSSFC tornado tape provides dollar estimates broadly grouped
while the Red Cross Chapter Reports provide an estimate of housing
units damaged and destroyed. :

3There is also the question of how much contamination is there between
the two sources, If the NSSFC used ANRC Reports to "correct"
their estimates (or vice versa) them the two sources are not independent.

“Reported more fully in J, D. Wright, P. H. Rossi, S. R. Wright and E.
Weber-Burdin "Estimating the Long Term Effects of Tornados, Hurricanes
and Floods' Social and Demographic Research Institute, Univ. of Mass.
1978 (Mimeo.)
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- ’ Table 1
Correlations Among Tornado Variables From ANRC

:u and NSSFC Files Aggregated to Counties
(N = 3102 County units)
;*_;Z NOTE: Decimal point suppressed
- NSSFC RED CROSS
-_ 2 3. 4 5 .6 7 8 9 10 11
E_': 1. Number of Tornados 17 10 09 35 16 17 20 18 19 11
& 2. Number killed 4 30 |28 8 6 53 51 34 13
[ U 3. Number injured 1 |1 30 33 26 30 24 10
’,‘ 2 4. Total § Damage 10 33 31 19 35 22 04
5 5. Tornado Reported 31 36 42 34 36 20
FJ 6. Number killed 80 64 6L 40 14
= 7. Number injured 75 76 61 26
ﬁ ’3’ 8. Red .Cross Costs 83 68 23
A & 9. DU's.destroyed 77 25
: : 510. Major damage to houses 69

C Minor damage to houses
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Summarizing our experiences with trying to use the existing
disaster data bases for our purposes, we can say that at minimum it
has been a very frustrating e#perience. Researchers are notoriously
greedy and self centered and are clearly never satisfied with any
existing data set. There is no particular reason why the existing
data bases should be tailor-made for our purposes. Hence part
of our frustration ocught to be discounted heavily. What is serious,
however, is that our explorations into the disaster data bases brought to
light serious deficiencies in more important features of more
general interest to the disaster commmity of agenciéé, researchers
and policy makers, as follows:

<:> First, with few eiceptions, the‘data bases are hard to use
and unnecessarily so. Secondly, there is enctirely too much reliance
on guesses, unguided hunches and coarse approximations, especially
in the estimation of damages ‘and injuries resulting frén disasters
and also in their locations. Finally, lack of standardization
in basic procedures (e.g. using the same locational codes)

considerably increases the problems of merging data sets for

purposes other than their particular administrative roles.
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IV: Implications for Disaster Data Base Policy:

The data bases upon which our research rested were not
collected; obviously, for the purposes to which we wished to put
them- and hence our frustrating eﬁperiences with trying to use partially
reflects our ambitions. The ultimately ideal data base for our
purposes would have been most likely far beyond the agencies'
capabilities and certainly far beyond their interests to produce.
Yet there are some steps that can be taken by agencies which at
minimuﬁ cost would make their data bases more usable to these
researchers and conceivably to others. There are also additiomnal steps
that can be taken, at somewhat greater cost, that would help out
ever further.

These recommendations involve two steps that can be taken by
the agencies in question without much additional cost and a third
step that involves the construction of a new installation, a disaster

data archive. The first recommendation involves the computerization of

existing data bases in such a form that would facilitate the

transfer of information from agency to agency and from agencies to
regsearchers. Although most agencies have either computerized their files
or are about ready to do so, it is important t; stress that getting
files on tape can be done in ways.that restrict outside~agency
applications or in ways that facilitate such use. The restricted-
forms should be avoided, if at all possible. -

Perhaps the best e;ample is the excellent data set available

from the American National Red Cross. These reports are currently
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all on tape, but not in numeric codes. This form makes it easy
for ANRC to retrieve the text of.Chapter Reports but cannot be used
without tedious programming for research purposes, Futhermore, the
data are stored on the tapes in an inefficient form even for ANRC's
own purposes. For a rather modest investment in software, ANRC
can easily store its reports in a form that would make it easy
for others to use them for research purposes.

A second step that agencies could take would be toward

standardization of data bases. Standardized procedures ought to
e ——————

3

be used for the collection of raw observations. For example,

E;;;;e and injury estimates ought to be guided by explicit procedures.
At least the source of the estimates ought to be indicated (e.g.
whether fr&m newspaper reports, estimates of public safety officials, and
so on) so that others may judge whether the sources substantiate
the claims made. For very little additional effort, more precise
locational data may be obtained from field obsexrvations, preferably in
the form of geocodes.

Standardized procedures, formats, codes, etc., should be used
wherever possible, including the adoption of such generally
recognized procedures as using the Federal Iaformation Processing
Standards codes for states, counties and other places. TFrom our
viewpoint the most pressing need is for standardization in defining
and retaining in records the actual locations of disasters. The

data bases, with the exception of the NSSFC's tormado tapes, do
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not allow one to locate disasters in space within even such gross

areal units as counties and ci:ies.. 0f course, part of the problem

lies in the ambiguéus location of natural hazard events, especially severe
storms such as hurricanes, but accurate counts of damages agd

injuries by counties would be a sharp step forward from the present
situation of imprecisiom.

Incidentally, we believe that there are non-research needs that
would Se served well by better locational information. TFor example,
state 201 pianning efforts would have been aided if it would be
easy to reconstruct from e#isting files what has been a state's
disaster experiences over a few decades. Or, the Flood Insurance

' Program would be helped if each locality had a better sense of what its
past disaster history has been. At Present controversy over flood
plain management required by the Flood Insurance Program is certainly
aided by the fact that eﬁisting residents' memories do not go back far

(-enough to cover the significant disaster events of the past.
A third step that could be taken'involves the expenditure of

some additional funds, especially in the form of a heavy initial

capital investment. This step involves the founding and maintainance

of a pew institution that would serve as an archive with the mission

of collecting, evaluating, cataloguing and disseminating data on
’—__—————‘

the incidence, location and sequelae of natural hazards phenomena.
It ts beyond our competence to assess what should be the size of éuch
an investment and whether it would be of utility to more than the ,

- research community. It would certainly be costly to start up such an

ingtitution and require long term committment to capture whatever
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benefits it would yield. We do believe, however, that there are

some policy benefits that might accfue. For example, hazard risk
assessment would be comsiderably strengthened by better historical
records on the risk eiperiences of communities and larger areas.
Damage estimations would be less an eéercise in conjecture if wa

knew more precisely the relationship between the physical severity of
natural hazards events and damage sequelae, an exercise that would
require extensive accurate historical series. Finally, federal policy
would be better off, if based onAan appreciation of the full range,
shape of the distribution and central tendency measures for

natural hazards events.
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"Existing Data Sources: In Inventory," excerpt from

NATURAL HAZARDS DATA RESOURCES:
USES AND NEEDS

Susan K. Tut_)beslng. Editor

Program on Technology, Environment and Man
Monpgtaph * 27

Institute of Behavioral Science
University of Colorado
1979
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CHAPTER I1

EXISTING DATA RESOURCES: AN INVENTORY
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That our country is growing increasingly vulnerabie to natural
hazards has been recognized for a number of years (White and Haas, 1975).
Increasad development of coastal regions, flood plains, and seismicaily
active areas, has caused the threat of disaster to become widespread.
Fortunately a number of actions or adjustments can be made to mitigate
the potential impacts of such extreme events. The adoption of land use
patterns which reflect concern for geologic and atmospheric hazards;
emergency preparedness planning and public education efforts; structural
modifications; and forms of individual behavior, such as the purchase of
insurance or adoption of flood-proofing practices, are all adjustments
which can lessen the impact of an extreme event. However, these activi-
ties require data and information often of a multi-disciplinary nature,
These data are scattered in many agencies and in general were collected
for purposes other than natural hazard identification or evaluation. The
potential users--city planners, engineers, actuaries, emergency reifief
groups and others--may experience d‘lfﬁculgy in finding the data they
need. :

In preparation for the Workshop, Robert Alexander of the U.S.
Geological Survey and James Lander of the National QOceanic and Atmos-
pheric Administration compiled a preliminary Inventory of sources of data
relevant to natural hazards which presently exist in a number of federal
agencies. Appendix IV contains a copy of the letter and questionnaire
which were sent to all federal agencies with hazards data coilection
responsib{lities. The result, A Partial Inventory of Federal Agency DJata

Resources for Natural Hazards Assessment, was distributed in preliminary

form to all those participating in the Workshop.
The completed Inventory is expected to appear as a separate publi-
cation under the joint sponsorship of NOAA and USGS and will serve as

"a quide through the maze of agency holdings of reievant data" (Alexander
13 '
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3o and Lander, 1978),
' It is our intention, in this chapter, to present oniy a brief sum-

mary of the [nventory using sample entries to deveiop a rough outline of

the existing data system.

Organization of the Inventory

The Inventory focuses on natural hazards data bases broadly defined
to include geological and' geophysical agents, economic data including
losses, location of critical facilities and 1ifelines, and demographic
data. The authors have not considered hazards due to human activities
such as oil and chemical spills, radiation, fires, accidents, etc., even
in those cases which may have been triggered by natural events.

Alexander and Lander note that they have classified each data re-
source into two resource categories and four types of data use. The data
resource categories are [) primary data bases, that i{s, those that are

formally constituted to supply data to users on an operational basis,

usually in computerized format; and I[I) secondary or referral data
sources, {.e., agencies with disaster-related administrative or research
["'_:'_ programs, specfal libraries, bibl{ograohies, or abstracting services.
i The four user-related categories are:

! 1. Data used to identify rick--including data descriptive of the

environmental factors underlying the hazard or potential disas-

ter.

' 2. Data used to evaluate risk--including data on the location of
t! potentially vulnerable populations, critical facilities,
[ buildings, etc., as needed to determine the extent to which an
: _ extreme natural event would pose a threat to 1ife and property.
- 3. Data used to evaluate damages--including those data necessary to
E:! describe damage and loss to persons and property.
»
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4. Data used to plan for disaster--Data used to formuiate alter-
native adjustments or plans for disaster mitigation, for example,

the strengthening of building structures, evacuation of popula-
tion, plan for tuture land uses in accordance with risk or nat-
ural hazard or disaster. (See Table II-1.)

The preliminary Inventory contains 124 data sources. When published
the Inventory will assist the hazards data user by providing a concise
1isting of which data are collected and stored by which agencies in the
federal government including whom to contact for more specific informa-
tion pertaining to cost, accessibility, etc.

No attempt was made to include data resources located within state
and local governments, universities, nor those which may exist in the pri-

vate sector.

Agencies Responsihie for Data Collection
Among the eleven federal departments, nine have at least one agency

or program which has as one of its activities the collection of hazard-
related data and at least twelve federal independent agencies have hazard-
related data collection responsibilities. Some Departments, as Agricul-
ture, Commerce, and Interior, have a great many programs which deal
directly with hazard management or response. For example, within the
Department of Agriculture, the U.S. Forest Service maintains the West-
wide Avalanche Data Network and the Soil Conservation Service collects
and majntains Water Supply Data and a Flood Mazard Analysis.

The Department of Commerce maintains hazards data through a wide
range ot programs which function primarily within the National Oceanic
and Atmospheric Administration. NOAA's Environmental Data and Infor-
mation Service maintains an Earthquake Data File, an Earthquake Effect

File, Strong-Motion Data File, Seismograms, Tsunami Mareograms, Coastal

16
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tellite
Sensing Oata
EROS Data Center
UsGs
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TABLE I1I-1
EXISTING DATA RESOURCES
AND TYPE OF DATA USE

Global Seismslogy, including
NEIS

Earthquake Hazards Reduction
usGs

National Landslide [nformation
Program
UsGs

National Water Oata Storage &
Retrieval System (WATSTORE)
. USGS. WRO

Water Oata Sources Director
13

Master Water Data Index
UsGs

+ NAMDEX

Velcano Hazards Program
usGs

Geological Hazards [nformation
USGS

& Notification

Guide to Obtaining Information
From USGS, 1978

Environmental Geochemistry &
Health
UsGS

PR

dndbatfnsshy

a

Type of Data Use
Category
! 11 ] 2 3 4
Primary Secondary I[dentify Evaluate Evaluate Plan for
or Risk Risk Oamages Ofsaster
Referral
Remote x x X
x X 1 3
X X X x X
X 4 X X ]
x X
X x
3 X 3 X
x
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Bathymetry, and Photograph Files recording earthquake and tsunami
damages. NOAA's National Climatic Center maintains statistical files on
climate, tornado, lightning, hurricane and extreme weather, flood data
through monthly Summaries of Flood Readings on Daily River Stages. In
addition to these and many more data bases NOAA operates OASIS, a com-
puterized data base referral service, and ENDEX, which contains refer-
ences and descriptions of approximately 10,000 data bases in fields of
meteorology, oceanography, biology, geology, geophysics, and solar ter-
restrial physics worldwide.

The Natfonal Weather Service arm of NOAA contains an extensive
array of historical references to hurricanes, cyclones, and tornadoes.
The National Hurricane Center in Coral Gables, Florida maintains a
Hurricane Data File (HURDAT) which includes a computer listing of At-
lantic tropical cyclones from 1886-1977 including storm positions, max-

immm wind speeds and surface pressure readings. The Natfonal Severe

~Storms Forecast Center in Kansas City, Missouri maintains a Tornado His-

tory Data File which 1ists over 17,000 tornadoes and includes date, time,
latitude, longitude, and those states and counties which were affected.

These represent only a small sample of those data sources listed in
the draft Inventory.

In addition to 1isting data resource agencies and providing general
descriptions of the types of data available (e.g., historical statistics
on tape or computer card, maps, photographs, etc.), the Inventory will
provide information to enable the user to determine quickly the acces-
sibility and cost of the information. For example, the entry for the
National Flood Insurance Program Master File maintained by the Federal
Insurance Administration (FIA) in the Department of Housing and Urban
Development (HUD) includes the fact that unlimited information is avail-

able from the files upon request for those communities in the 50 states
17
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and territories which are participating in the National Flood Insurance
Program. The entry specifies that the following information is avail-
able:

Population of hazard areas.

Number of structures in hazard areas.

Maps deltineating special flood hazard areas of communities.

Statistics can be broken down by community if needed. Also

available, number of insurance poliictes in force and

amount of coverage. Tape copies available/list of identified

comunities available. Unlimited availability on request.

File updated regularly.

Another major source of hazards data is the Department of Interior.
Through 1ts numerous departments, services and agencies, it maintains
information on earthquakes, floods, hurricanes, landslides and volcances.
The preliminary listing includes 26 programs which collect hazards data,
15 of which are in various offices of the U.S. Geological Survey. The
USGS Office of Earthquake Studies aperates the National Earthquake In-
formatfon Service, the Worldwide Standardized Seismograph Netwark, and
the Albuquerque Seismological Laboratory as part of its comprehensive
Ear. huake Hazards Reduction Program. Output includes scientific and
technical reports, maps and data, for which bibliographies are in prep-
aration. The entry notes that certain data are released to the public
through the Envirormental Data and Information Service of NOAA.

The National Water Data Exchange (NAWDEX) in USGS maintains the
Master Water Data Index. The Inventory provides the following infor-
mation about the Index, the parameters of its data base, availability and
cost for use:

Information on nearly 200,000 sites for which water data are

avaflable; 318 source organizations; types of daca available;

period of record available; major parameters measured; fre-

quency of measurement; medfa of availability; geographic loca-

tion of sites. Sources are water data collection agencies.

Nationwide United States and Canada, capabilities exist for

worldwide entries. Reference: USGS Open File Report 78-183.

Computer searches on typas of data available and geographic

locations, or by specified criteria; printed 1ists; summary
counts, site location maps. Availability unrestricted at cost

8
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F of computer searches and providing computer listings.
: A particularly valuable feature of the Inventory is the inclusion
' with each of the entries of a name, mailing address and phone number

which facilitates access to and use of the existing data resources.

Conclusion
A sense of agreement existed among those participating in the Work-
shop that before any attempt {s made to improve the overall usefulness of
hazards data it will be necessary to determine what data are currently

5 collected, in what format they are stored, whether they are accessible,
and the cost to users. This must be done before further analysis can be
ks

- carried out to {dentify areas in which duplication, omission or inacces-
ﬁ sibil1ty prohibits their efficient use.

- It 1s antfcipated that publication and wide distribution of an In-
'; ) ventory of federal data resources wﬂl" facilitate these anziyses and ul-
- - timately contribute to the overall usefulness of hazards data resources

h (see Recommendation 7).
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| Nl and

. in 1978

legislation, and target research projects. For are available are being used to give the general
- example, the Consumer Product Safety Com- public a greater sensitivity to dangers from fire.
i mission, in considering flammability reguia- Reporting fire data and understanding the
tions for uphoistered furniture, used NFIRS nature of the fire problem is an essential step in
o data as well as National Fire Protection reducing the Nation's fire losses. When all
h Association data showing that uphoistered levels within the fire sevice take this step., we
» furniture is the most common product first will be better able to preventinjuries, loss of life,

ignited in fatal residential fires. NFIRS data and the destruction of property in the days
dealing with causes of mobile home fires has ahead.

shown the U.S. Department of Housing and
Urban Development that the provisions of the
1976 Federal Mobile Home Construction and

Safety Standard are helping reduce fire/ A Few Words On Data Sources And

problems in those homes.
The Center for Fire Research, National Data Accuracy

Bureau of Standards, has used the nationai fire
statistics to set priorities and pian its research.
i The resuits of that research, in turn, contribute
- to our understanding of the nature of the
: products, construction and design features,

it is important to make clear the nature of the
data on which our analysis is based. In
measuring the overail size of the U.S. fire
problem, we can place most confidence in the
- o A fire death estimates. We place somewhat less
- :"ge:g‘g; ff?rcetsors which impact the ignition and confidence in estimates of fire incident rates,
- P t o followed by the estimates of direct dollar loss.
F OthefOl’gamzatlonsalsoafeusmgflredatato The "“ury estlmates fof both Clv"ians and
improve prqducts. podes and standgrds. apd tirefighters are the least reliable statistically but
fire protection equipment. The National Fire e presented to give at least a rough idea of the

Protection Association, Boston, Massachusetts, seriousness of this part of the problem.

[ is using NFIRS data 'while .de.veloping fire Fortunately, we now have a much better

L‘ smt:::‘asr::g J;r;;.:::epezmng their fire protection understanding of the specific characteristics of

- ) ) the Nation's fire problem that we need to know

Many fire departments have developed 4 target and evaluate programs. This progress

- specific uses for their data—scheduling shifts, has occurred because of the expanded scope of

- targeting inspections and public education at  hq National Fire Incident Reporting System on

- unique loca! problems, preparing apﬂual which much of our analysis is based. Fifteen

F§ _ reports, arguing for budgets, etc. These ideas  gtates had submitted at least one full year of

™ are being shared among departments participa-  gata and the NFIRS data base included more

k ting in NFIRS by means of the NFIRS News, at than 1,000,000 fires (440,000 from 1978 alone)

E‘ the annual NF'RS Users Conference attended when we began our ana‘ysis for the second
by each state, and at conferencesnow heldbya  ggijtion of Fire in the United States. Thirty-eight

q number of individual states for their participating states, pius the District of Columbia, are at
departments. various stages of developing NFIRS at this time, i

In addition, both the national fire data figures so the future hoids even further promise for :

and figures from local communities where they improvement.
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We have also expanded our analyses of data
from the National Fire Protection Association,
the National Center for Health Statistics, and
other sources. We use data from sources other
than NFIRS for three reasons. First, no single
source has all the information we need.
Second, we often can make better estimates by
combining data from two or more sources. And
third, we can determine the reliability of our
estimates better when more than one source is
available to cross-check accuracy. This cross-
check is especially valuable now, while the
United States is still in the early stages of
developing an improved fire data system and
while we are establishing basefine information
against which future changes can be measured.

Sources ot fire data used in this report
include the following: National Fire Incident
Reporting System data from California and
Ohio for 1976 through 1978; NFIRS data from
Alaska, Maryland, Minnesota, Missouri, New

York, and Qregon for 1977 and 1978; NFIRS
data from lllinois, Michigan, Montana, Rhode
Isiand, South Dakota, Utah, and Wisconsin for
1978; State Fire Marshal annual reports from
many states; National Center for Health
Statistics death certificates; National Fire
Protection Association fire department surveys
for 1977 and 1978; and National Fire Data
Center surveys and special studies on selected
topics.

For each specific topic the latest accurate
data available was used for analysis. Most of
our facts and figures describe the fire problems
of calendar year 1978, aithough some are from
1977 where 1978 data was not available yet. We
have indicated in the text and on the charts and
tables the sources and dat.~ of the data
presented so that anyone quoting the findings
or doing further analysis will know what base

they are using. /
/

2U.S. GOVERNMENT MRINTING OFFICE: (990 Om/21-640/238
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Recommendations from

NATURAL HAZARDS DATA RESOURCES:
USES AND NEEDS

Susan K. Tubbesing, Editor

: |

C Program on Technology, Environment and Man
& Monograph # 27
- Institute of Behavioral Science

o University of Colorado
Fe 1979
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Recommendations

The final chapter includes a discussion of each of nine Recommenda-
tions which grew out of the Workshop. A number of quite specific sug-
gestions are made for action to be taken to reduce possible redundancy
of effort and improve accessibility of data resources to users.

Aithough the Recommendations have application for all agencies which
have hazards data collection responsibilities, it was the hope of all
those who participated in drafting them that they be given careful con-
sideration by those who will bear administrative responsibility for ‘
directing the new Federal Emergency Management Agency.

1. RECOMMENDATION: The new Federal Emergency Management Agency
(FEMA) should take on the responsibility to facilitate the
exchange and use of hazards information.

2. RECOMMENDATION: Guidelines should be established for the
coordination of mobile monitoring of meteorologic, seismic,
and geologic conditions in the predisaster situation. This
effort should be the responsibility of the National Oceanic
and Atmospheric Administration (NOAA) and the U.S. Geological
Survey (USGS).

3. RECOMMENDATION: Guidelines should be established for aerial
photography, remote sensing, and ground surveys to be carried
out in the immediate postdisaster situation, coordinated by
the Federal Disaster Assistance Administration.

4. RECOMMENDATION: The Federal Disaster Assistance Administration
(FDAA) should establish an interagency task force to evaluate
existing data bases, identify areas of data incompatibility,
possibie dupiication and/or omission and make suggestions for
natural hazards data base improvement.

5. RECOMMENDATION: The U.S. Geological Survey should, within the
next year, develop a national program to identify and delineate
geologic related hazards (earthquake, volcano, landslide and
subsidence) and a strategy for implementing such a program
utilizing all federal, state, academic and private resources as
appropriate. Such a program, in conjunction with NOAA's
National Geophysical and Solar Terrestrial Data Center's hazard
delineation activities would provide a basis for natural hazard
identification, delineation, and risk assessment.

6. RECOMMENDATION: The design of national simulation models should
be unde: .aken, utilizing interagency data and technical assist-
ance, and coordinated by FEMA.
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7. RECOMMENDATION: The draft Inventory compiled in preparation for
the Natural Hazards Data Pesources Workshop by Robert Alexander
of USGS and James Lander of NOAA should be completed and dis-
tributed among user groups. The I[nventory should be designed
as a problem-oriented instructional booklet, using an attractive
technical assistance format.

8. RECOMMENDATION: The Federal Disaster Assistance Administration
should re-examine the 1971 inventory in Some Guidelines for
Developing an QOffice of Emergency Preparedness Clearinghouse
?orggﬁgrggncy-ﬂelatea Research, solume T, Appendix C, which
was prepared for the former Office of Emergency Preparedness by
Charles E. Fritz to determine the availability and nature of

natural hazards data sources which are maintained by organiza-
tions in the private sector.

9. RECOMMENDATION: In order to facilitate the transfer of existing
information on natural hazards planning and improve awareness of
natural disasters on the part of state and local officials the
federal government, under the leadership of FEMA or existing
preparedness agencies such as the Federal Disaster Assistance
Administration and with the support of other appropriate federal
agencies, should undertake a training program for the use of
hazards data by local, regional, and state groups which have
responsibility for risk assessment, disaster avoidance, mitiga~
tion response and recovery.

A brief discussion of each of the above, including those steps
necessary to translate the recommendations into action, is included in
Chapter VII. In a number of cases suggestions have been made as to

which agencies might bear primary responsibility for implementation.

L .. o o NIV Gy Sy - Ao A o L AL _a ._A-‘l




i A ILAANAL
RN TEDRRER

[}

SR S0 AR S o4 10 e A A
Y . PO S
- - e . . .

b i el Nhesits g~ Al 3 W e ' R T Sw

7-53
Appendix J

DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT
PERSPECTIVES ON NEEDS FOR AN AVAILABILITY
OF SCIENTIFIC AND TECHNICAL INFORMATIONY*
by
D. Earl Jones
Chief, Architectural and Engineering Branch, HUD

I would like to start by emphasizing that Earl Jones was asked to
speak to you as Earl Jones, not as an official repres;ntative of HUD.
Anything I may say is my own idea and should not be interpreted as a
HUD position or pol%cy.

May I present some statistics. Let me take you back a few years.
About ten years ago I looked at the subject of natural hazards and
identified some sixty of them. Losses due to them Qere rank ordered by
dollar value in two ways (See Table 5-3): (1) in terms of average
annual damages; and (2) in terms of the probable maximum annual damage
caused by each of the listed hazards. These loss valués wer obtained
partially by subjective.judgments and partially from documented infor-
mation. They are essentia}ly ballpark figures. No one figure was
thoroughly researched, although many are based upon very extensive
information. Each figure is a conservatively low estimate. The losses
listed total more than $60 billion per year, a significant detraction
from society's national wealth.

Losses caused by some of them have a potential to trigger a Presiden-~

tial declaration of disaster. Such possible losses total about $15 billion.

Actually, only 22 percent of natural hazard losses in the U.S. could become

* (From Committee on Emergency Management, Commission on Sociotechnical Systems,
National Research Council, Presentations made at the First Meeting of the
Committee on Emergency Management, April 30-May 1, 1981, Washington, D.C.,

June 1981.)
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Presidentially declared disasters, triggering many Federal and other public
agencies' programs.

Should we have 50,000 people killed in Washington, D.C. this afternoon,
it would still Se a news headline six weeks from now. But we are getting
over 50,000 people per year killed on our highways, with few associated
news headlines unless there is some spectacular fiery crash, which is
given short-term local news attention. Obviously, our society can absorb
a large dispersed loss. The.great threat to our society, however, is a
major locally concentrated loss. Improper private and public policies
can multiply the actual impact of natural hazards losses in our society.

If you look in the column labeled "Probable Maximum Annual Damage (PMAD),"
[See Table 5-3 on page 5-5] you will see one number that stands out,

$280 billion. Such a loss could result from a great earthquake striking
a major metropolitan center, followed by fire. The post-earthquake fire
risk probably ranges between a one-in-three and one-in-six chance that

if we have such an earthquake, it will be followed by fire. For example,

the losses in the San Francisco fire after the 1906 earthquake were more

than six times the earthquake losses. A current repetition of such a
fire disaster would see practically all fire loss covered by insurance,

although virtually none of the earthquake loss is insured. The direct

D » S AL G i g b S ae

& impact of such an event on the casualty insurance industry would be

;: quantifiable and great, but the total national impact would be greater.
E; The insurance companies themselves and the reinsurers that cover the fire
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{lA risk back their coverage with insurance reserves. Reserves are not liquid
= assets, idle cash assets sitting in vaults and instantly available
to pay claims. Instead, they are invested in the stock market, in the
bond market and in the tremendous secondary mortgage market. If insurance
companies had to reimburse $100 billion or more in claims within a 12-month
period, they would first dry up available lending capital. Then they would
begin liquidating their invested reserve portfolios. On a $100 billion
scale, they would overstress the stock, bond and secondary mortgage markets.
The total impact on our society would be far greater than from a major loss
in one geographic region. Literally, there is a potential for collapsing
the entire economy.

This is an illustration of how we sometiﬁes do things that will
multiply the net societal impact of disasters. We alluded to this in
blue papers published for implementation of the Earthquake Hazards

Reduction Act of 1977. Perhaps we can find ways--and there are many

possible ways--to avoid such consequences and minimize potential societal
losses.

b -

e Let us now change the subject. Let's suppose that in the year 2012
%

there will be a disastrous flood in a major metropolitan area. Between

Pkl
PR

P
Y ) .

noy and 2012 we will experience 31 years of average annual hazérd losses
ﬁi of $60 billion per year (current value). In other words, we will
g' experience a couple of trillion dollars worth of natural hazards losses

in this Country before 2012. It would be nice if, instead of enduring

such loss, we might recapture some part of it and convert it to

N
i

productivity, contributing to the accumulation of national wealth.
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This should be our real objective in trying to reduce disaster losses.
Although lives are necessarily our greatest individual concern, we
should address at least equal concern toward the stability, health and
welfare of our total society. We have an opportunity to do so. This
opportunity is called "loss mitigation." We are just learning how to
mitigate losses, and do not yet have all the answers.

FEMA has taken many steps to stimulate thinking about mitigation.
The National Science Foundation and the National Research Council also
have been trying to stimulate it. Mitigation is vital, as evidenced
by figures mentioned above. Most importantly, the beneficial effects
of mitigation are cumulative and increase exponentially over time. The

.

central gquestion bécomes, "How can we best mitigate?” This Committee
has a basic focus on how the sciences and the professions in a post-

: disaster situation may best help alleviate immediate losses and mitigate

future losses. May I submit to you that the best approach to reducing

these kinds of lossegs--there are many other kinds also--is to start

now, before the future disasters, to do something to mitigate potential
disaster losses that may occur in 2012 or 2022, or whenever. How can
we do this? It can be done incrementally, not simultaneously nation-
wide. I do not think we can achieve it with carefullv prepared,

voluminous plans giving specific post-disaster assignments to each

Ao ‘rz:rﬁfffyﬂi

individual in the society. Such plans can only be developed at a specific
time, based on current technology and for specific local conditions. One
of you earlier made the poiné that if we have a power outage during a

disaster, many on-line computers will be out of service, crippling response
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capabilities. Thirty years.ago that was not a consideration. Times
have changed; technology has changed; society has changed. I submit
to you that the probability of a major disaster impact in a specific
locale is low, but the probability of one occurring somewhere in the
Nation is much gréﬁter. Observers from a local level thus perceive a
low loss probability. They will think, "Mitigation can wait; let us
address the immediate local crisis."” The real challenge for mitigation,
however, is to stimulate incremental, assured, long-term, sustained
mitigation-~with emphasis on sustained. We are not now acting to reduce
the threats from many potential disaster problems we face. In reality,
true action needs are actually falling into cracks between programs and
between disciplines.

One probleﬁ is that we, as scientists and engineers, are condi-
tioned to respond to causes and effects. Cause and effect are defined,
but scale is not addressed. Scale can be tremendously important. For
example, in the Rapid City flood several years ago, there were 114 lives
lost. The next day, it was business as usual throughout the City,
except in an impacted area which was only six percent of the commmity
area. There were sufficient vacant properties so that there were no
serious displacements of persons other than those who had been directly

impacted, and they were fewer than six percent of the local population.
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For contrast, let's examine another locale. If a major flood event
ii were to strike New Orleans, much of a large community would be seriously
N affected. The week after the Rapid City disaster, you could hire a
v contractor to go to the lumber yard, obtain building supplies and repair a
damaged property for about the same price that similar repairs would have
cost two weeks before the disaster. After a major disaster in New Orleans,
there would be insufficient local resources--lapor, materials, et;:., to
rebuild completely in less than two years, and repair costs would skyrocket.
This emphasizes the importance of scale. In New Orleans, due to the massive
scale, recohstruction, repair aﬁd replacement costs would be three or more
times the normal pre-disaster construction costs. A‘$75,000 current value
house in New Orleans, perhaps 45 percent damaged, might cost over $100,000
to rehabilitate. This is the scalar factor at work. The scalar factor is
significant because we base average annual damage forecasts upon everyday

pricing mechanisms. If we would evaluate potentially severe impacts upon

large portions of communities, we should multiply presently anticipated
losses by a factor between two and four. The larger projection would be
more realistic. By failing to consider the scalar factor, we are basins
important decisions on estimated average annual damages that may have an

obvious 100 percent error.

- In 1972, the Engineering Foundation was concerned about éome of

i these questions. They recognized that there are so many different

7‘.'.
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natural and manmade hazards that we should be looking at them as a
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group, rather than trying to address and avoid each one individually.
It was evident that if you do something to mitigate the effects of

one hazard, it may significantly mitigate the effects of other hazards,
as many of the hazard impacts are interrelated.

There is no location in the U.S. that is exposed to only one
hazard. When we look at one particular cause of disaster, we may
easily overlook the full range of costs and benefits attributable
to integrated mitigative actions. If we are attributing too little
benefit to an action, there may be no action. As a result of the
conference stimulated by the Engineering Foundation, large segments
of the sciences and professions are now thinking in terms of
multiple'hazards,'recognizing that we should be responding to all
causes of loss in the total picture.

There is a challenge to pure and applied scientists to look
beyond phenomena and their causes and effects, and to focus on
reducing the overall impacts on our society. This sometimes surfaces
the unexpected. As an example, about 50 of us once sat around a
room with Gilbert White in Chicago, to develop a recommendation to
what ultimately proved to be the Federal Insurance Administration,

the year before the FIA Act was passed. The Government desired
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guidance to identify a basic regulatory norm for local participation
requirements in the expected National Flood Insurance Program. Each
attendee's suggestions and comments were solicited. A few persons
felt that we should identify the one-year flood; quite a few more
felt that we should be looking at the l0-year flood; some thought
that we should stay with the Standard Project Flood, which has been
defined by General Bill Whipple as a flood that can be expected to
recur "on an average of once every 10,000 years or less frequently."
The ultimate consensus was that the basic regulatory norm should be
the lOO-yeér flood. The Federal Housing Administration (now part of
HUD) had already gained acceptance of that level of regulation by
most builders' groups in the U.S. That norm is now well accepted.
In retrospect, that was a decidedly subjective decision. The

weak basis for its selection gave me concern even though I was one

of its more outspoken supporters. Subsequently, I undertook some
reséarch probes and determined that the 100-year flood is a proper
regulatory norm in many situations, but that it can get you into

trouble in others. In some places, if everything is built to the

100-year level, a larger flood may have catastrophic consequences.

P

For example, before one eastern river was "controlled," the 200~year

32 ST
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& flood level was 16 feet higher than the 100-year water level, with
é; much greater average flow velocities. A.public housing project

E; was built there at the 50-year flood level, but after a 100-year
¢
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flood some of its foundations could not be found. A similar catastro-
phic loss would have occurred from a 200-year flood if the buildings had
been built at the 100-year regulatory norm level. For the conditions
along this eastern river, the minimum floodplain occupancy level should
have been above the 140-year flood elevation to avoid a potential
catastrophe.

;}, There are other places where flood risks are at the opposite
extreme. Park Forest, Illinois, is an example of these. The 100-year
flood there is six inches deeper than the 10-year flood level, but

the 200-year flood is only three inches deeper than the 100-year

flood. This identifies a non-catastrophic risk, for which different
loss management approaches are proper. 1In Park Forest, we can build
safely on ground that is at the l0-year flood level; with the firét

floor a standard minimum of eight inches above the outside ground,

and standard six-inch high protective slopes around the building,
the floor level will be well above the 500~year flood level and the

building will both offer a sound risk and be accessible at all times

‘Tﬁﬁﬁﬁr(?
N P i3

by emergency equipment.

In view of the foregoing, we cannot justify saying to the people

»

(3, Tk Sy aaal o
T

in Park Forest, "You can't build on the 68 percent of your community
that is subject to flooding by the 100-year flood."

These contrasting éxamples clearly illustrate why we should avoid
seemingly simple solutions before establishing that they indeed will

assure sound and uniform treatment. It also is of interest to note
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that in the 16 years since adoption of the 100-year frequency requlatory

s

norm, we have been unable to secute flexibility in its administration to

ST
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N

II accommodate the cited risk variations. The initially weak hest recommenda-
E;’ tion is now cast in concrete and that concrete has hardened like diamond.
Approaches to mitigation of other natural hazards losses similarly require
sound regulatory flexibility. They should not be similarly cast in concrete
in a dynamic society that introduces things llke computers, and nuclear
power--changes not just in our society's technology, but also in its
philosophies, perceptions, understandings and requlatory systems.
MORSE: If you had to make an estimate of how much construction is going
to take place in the next 20 years, compared with the last 20 years, haven't
, we already built most of the things that we are going to build for a while?
How much do you change, if you change a standard at this point in a lot of
areas?
THIEL: I can give you one piece of data on this. We did a study some
years ago tryipg to find out what the net change would be if you stopped
occupying the 100-year flood plain, stopped putting additional occupancy in

places exposed to "Modified Mercalli 9" intensities. We basically found that

on the earthquake side that in 30 years we could decrease the annual expected
loss by about 1l percent and for floods by 25 percent. Once you occupy a
site like my house~-it is coming upon its 200 birthday next year—the struc-
ture often has a very long lifetime compared to the occupancy level, but
there is significant turnover.

- MORSE: But the average is far, far less than that--for average struc-

tural life.
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THIEL: Indeed, but anticipated structural life is sometimes difficult
to estimate. And once you occupy the site, there may be a succession of

structures. Second, when Earl Jones talks about construction-related issues,

recognize that you can do an awful lot to an existing hazardous structure

to redﬁce or mitigate damages from possible or probable future exposures--
- often for very small amounts of money. To give you an example: He put

{!! together what we call a wet flood-proofing approach. That approach costs

E'- only about one percent of the initial cost of the structure, but reduces the
h} _ amount of damage from 55 to 88 percent, depending upon the character and
degree of flooding experienced. That is a very small initial incremental

investment. And most of it can be retrofit.

WILKERSON: There are two things here that ought to be mentioned. One,
we have lost sight of that one-third of public damage unit. If you can show
me how to keep an asphalt road surface from floating, then I am ready to
build in the flood plain and accept it as a loss. The other point is that
in high growth areas we need flexibility on the low side of the 100Q-year
flood plain. What I need in north Hillsborough County is to build in the
1N-year flood piain--because given the projection for growth in the next 25
years, the 100-year incident will be occurring every 10 years, because of
increased storm water runoff.

JONES: This is another factor that does not get cranked routinely into

normal, everyday risk management decisions. If you start developing a com-

munity at the bottom of a mountain, where the steam comes off of the
mountain and runs into the ;iver, you may be in a risky place. If the com~

i! munity then expands up the mountain and development replaces heavy forest
r
o
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?; duff and vegetation, which intercept, absorb, hold, and retard runoff, and
f{‘ development produces carefully graded lots with curbed streets racing run-
ii off into storm inlets and thence into pipes that move it downstream even

faster, runoff water may "pile up" in the flatter urban area at the bottom
- of that mountain. Communities that began next to water and later developed
upstream and uphill have found themselves in such trouble, nationwide. For

example, after World War II, Dallas, Texas, initiated a tremendous street

ATET
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improvement program throughout the city. Almost all unpaved streets were
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then paved--with curbs replacing roadside swales which previously stored
as much as 40 acre-feet of runoff before significant outflow occurred.
Afterwards, a heavy dew would flood formerly flood-free areas. Places
that had not been flooded in tens of years were flooding as often as two
or three times a year--just because unattenuated runoff was being brought
to them more rapidly without provision of additional outfall capacity.
This is the experience that prompted the concept of "runoff management,"
published in 1971, which has changed urban Qrainage design practices
internationally.

My comments reflect personal reactions to things that I heard here

-~ this morning--the perspectives, the involvements, the important peri-

:Tj pheral considerations. It is to these peripheral dimensions and inter-
- :

b} facing conditions that you may wish to respond. We cannot minimize

g | the fact that we are trying to stimulate a societal response--not a

-

- response of a committee or a particular governmental or interest group.

N There are more than 15,000 communities in our country. Each has responsi-
L! bilities and liabilities. Their responsibilities and their authorities

= are directly granted them by the States, usually through general

1]
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enablements. In the final analysis, each community has police powers
permitting it to protect the public health and safety. Each has reasonable
authority to adopt and enforce rules, regqulations, ordinances and codes
that directly affect public health and safety. Each has virtually

no authority to protect individual health, safety, or investment on
privately owned property, although they have total authority on publicly
owned property. These communities have often operated in the tradition of
English Common Law, where the King can do no wrong. He can't be sued.

This is changing. A half dozen case decisions, upheld by the U.S. Supreme
Court, could change the total operating atmosphere for American communities;
in fact, it could turn topsy turvy our concepts of public liability.

THIEL: Some of those decisions have already been reached for Federal
officials--that now the King can do no right, rather than that the King can’
do no wrong.

JONES: On the other hand, there is a vast lack of awareness around
the Country that a couple of years ago a U.S. Supreme Court decision held
that a local community, county or state official is individually answer-
able, individually vulnerable to litigation?-tort claims--for his errors

or omissions.

THIEL: This has basically been extended to apply to Federal agencies.
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. JONES~-ENCLOSURE

NATURAL HAZARDS CONSIDERATIONS, PROBLIMS § JUESTIONS

About thirty natural hazards cause damages, displacemants and loss of
lives throughout our Natiom every year. Direct natural hazscds c¢Hscs to
the Nation are estimated as about one percent of the Gross National
?foduc: and are increasing. Their indirect costs have nui been compre-

hensively estimated,

Despite large goveramental snd privace expenditures for natural hazard
control works, losses attributable to natural hazardi econtinue to increase.
There is some evidance that some works intsnded to minimize or prevent
losses may in the long run aggravats them. Past efforts to provide
stIuctural protection against natural hazards losses have not always been
coordinated with other possible actions sud spproaches to effect maximum
loss mitigacion. Although inscant unidirectional loss mitigation solutions
aTte sppealing, appropriate incsntives, imaginacive uses of depreciation and
taxation, and other low-profile sctions taken over a period of time asy be
equally important, and essential to achieve desired loss mitigation results
mors economically, Most {mportantly, anon-structural loss aitigation
slternatives may have effective and practical spplication where structural

protection is economically unjustifiable.

Compagssionats assistance to disaster victime i{s in keeping with our finest
American traditions, but compassionace sid msy be inhtummne 1f it over-

obligates the {ndividual. And it oay be altogether wastsful if it forces
cosmatic rTepeirs without prior correction of seriocus underlying scructural
damege. Repair guidance critaria snd additional alzernactives clearly are

needed, One set of rules will noc £it all situatioms.
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Very few locations are totally free from exposurs to natural hazards.
Most locations are exposed to from two to severazl of them. Although

it has been commom to deal with hazards one at & time, it generszlly would
be ‘vuu to adjust to all natural hazards present., At least one Federal
q;aey is aobilizing to define coovdinated responses to scme of the more
spectacular natursl hazards. Hopefully, their pioneering concepts and

efforts will be able to address the full range of natural hazards.

Identification of potsntial nacural hazards obviously is prerequisits

to their svoidance or mitigation. In practice, identification of natursl
hazards often i3 largely & mstZer of chamcs. Could s coordinated hazards
identification effort be mountsd om 2 natiocual sezle? Who would benefit?
Would che resturas from investasnt {n such an effort be as great as from
comparable investmants in other hazard mitigation altarnatives?

Individuals consider nacural hazards, if at all, in different vays. In-
dividual viewpoint often is a function of involvemsnt, including cost-
sharing iavolvement, The public's compassion Zacreasingly has finite
bounds, especially towsrd those vho deliberactaly and repecitively rely

upon cospassionate cost-sharing for assistanca. Scae view risk from the
standpoint of 'cavest emptor’ while others think a public sgency should
protect the consumer, vhereas & raticnal approech (s somewhere between those

loecal officials have s different viewpoint. They generally lack legsal
suthority to police natural hasards on private property, excspt o the

-------
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extent the hazards may affsct the M health, safety or vwelfare.

Few harrassec public officals will step beyond their clear suthority and
insist thac the individual, on his privacs property, adjust to nacural
hazards. And most city officials would be uncomfortable with a broacuned
legal authority. They have sufficienc hot potatoes. Like code enforce-

ment. Which hasa't worked counsistently yect.

State governments clesrly could provide vital leadership toward nacural
hazards micigacion, 1f States had the motivation and the resourcss. Between
financial problems and ever-changing pressures om Statshouses, strong Stata
lesdership twpically has yet o emsrge. Stats governments are sympathecic
to those who suffsr losses, but States nconethelass tend to view local
hazards as local problems. Statss usually serve as the catalyst to secure

Federal agsistancs for their impacted commnities.

The Pederal govermment, although iz tends to assume sn ever-increasing
natural disaster tab each year, has had little suthority to require or
enforee natural hazard loss mitigation measures. It clearly is sware of
continuing disaster assistancs drains on the Treasury and probably is
acutsly aware of the potmntials for larger drains (perhaps three to tem
times &8 large) in the event of great nacural disastars. As man does not
contzol the timing of nacural disascers, it seems prudent Co limic czheir
impaects lestc they compound the Nation's economic and social problems ac s
critical time. Some nacural hazards losses ars tax-deductible, further

stzaining the Federsl Treasury by reducing income tax revenues. Executive
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and lagislative leadership perceives the econcmic threats from natural
hazazds and {s striving to encourage more active Stats and' local loss
mitigacion roles. The National Flood Insurance Act of 1968 provides some
such encouragement and is becoming an effective toel, although much

remains to be accomplished.

There clearly are differences in m:ivaeioni. responsibilities and economic
burdens among the various intsrests affected by natural hazards. There
clesrly is & need for initiatives and incamtives that will help motivace
responsible {ndividual, local snd Stats efforts to schieve nacural hazards
loss mitigation. The Federal exposure to potantial natural hazards losses
may be 3o grest as to justify superimposition of nstural hazard loss mitiga-
tion nquircﬁn:a on local codes. But first, sppropriate requirementcs must

be devised and tastad.

Recent unpublighed studies suggest that past hazard exposurs decisioms of
individuals oftan may have been more justifliable, economicslly, than hereto-
fore has been supposed. It i3 now evidant that the charactaristics of natural
hazard exposurss oftsn mmy be at least as significant as the frequency of

exposurs. This argues for significanc changes i{n present policies.

The 1965 Task Force on Pederal Flood Control Policy perceaived the fucility

of offering natural hazard insurance uniess ({t's {mplemsntacion assured
substantive flood loss mitigation efforts. The Nacional Flood Insurance

Aet of 1968 ratained that essential rslationship by establishing compliance
wigh flood loss mitigation objectives as a prersquisits for loecal eligibility
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for flood insuranca, Scme recent proposals for "all hazard” insurancs
have not incorporated similsar precsutions. The Insurance industry un-
questionably has a potentially important role {a the tﬁucim and

implementation of natural hazards policies, but theirs certainly is not

an exclusive rola. Who else should be involved? How?

The Iasurance industry percsives limitacions upon the tocal smount of
all-hazard coverage it should write. Those limitations msy rslate to the
difficulcy of sccumlacing reserves, or of liquidating extansive reserves

quickly.

Reexamination of regulstory objectives and policies relating to aacural .
hazards i{s in order. Reexamination of natural hazards loss mitigation
cptions and ocpportunities, considaring the entire spectrum of nacural
hazards, {s an essential {(nput 2o consideracion of ascursl hazards objoeéim
and policies. Herwtofore underemphasized considerations (such as envirva-
mantal and value cousiderstions) of chemselves juscify a fresh look at
natural hazsrds ocbjectives and policies. Policy is seen as a2 fundamencal
rationale providing bases for {ndividual and corporacte decisions and for

decisiocus at 3ll levels of governmmmt.

From the practical scandpoint, all-hazard insurancs poses some difficult
problams. The fast-ecting spectacular disaster iz easily recognized and
its dsmsges may be sppraised readily. Insidious, creeping nacural hazards
i! . lasses, such as expansive soils damages, mmy be difficult to identify and
their d-g.n mmy be difficult to sppraise. Although expansive soils may
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be present, observed damages msy be due to other causes. Professional
evaluation of claims often would be necsssary, and dmgu.and claims
might continue for years on a given site. The Insurance industry lacks
mrepru‘en mschanisms for handling insidious, creeping disasters, but
if they are not coversd, alli-hazard iasurance will fall short of its
promise and will cover only about one-half of the natural hazards losses

to real property.

As of today, the Insurance indugtry has no simple standardized procedure
for adjusting insurance rates where loss mitigation measures sre instituted

for an individual property. Adjustment methodology is needed.

Disastar relief and assistance presently is available for victims of
exteangive spectacular natural hazards, but not for victims of less extensive
or non-spectacular natursl hazards or those whose impacts are insidiocus.

The {ndividual's loss and suffering fundamentally is neither smelioraced

nor aggravatad in proportiom to the number of his neighbors similarly impactad.

Compsssionate assistancs should be equizably and congistsntly svailable
to Lli victims of uninsursble naturazl hazards regardless of the scale of

the disaster.

Disagcer assistance presently is funded largely by special appropriatiocns.
Funding needs are irregular over time and special sppropriations oftem carry
"add on" provisions that preclude consistent assistance response policies.
A natiocnal fund, with continuing incowms and consistent disbursement regula-
tions asy be spproprists for presently uninsurable natural haszards losses.
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The concept of ""disaster presvention" by protsctive works construction

is deeply encrenched. 'Protection’” agy obscure s hazard and encourage
unvise occupancy. It oftsn should be an intsrim or stopgap aeasurs, to buffer
& hazard until wiser adjustments top it agy be evolved and implemented. The
concept of '"Protecction” should be broadly and realistically reexplored.

Past 'pretection” has focused essencially on flood hazards. 3illions of
dollars have been spent for flood procectiom, although flooding causes

only 2 smell part of the Nation's tocal natural hazards losses. A building
exposed to flooding slso may be exposed to potential losses from several

other natural hazards, perhaps more significancly thaa to flooding.

Extension of governmental assistance lisbility without comcurrent require-
mencs for hazard svoidance or umitigacion actions encourages adverse

oecupancy, potentislly burdening the econowmy apprecisdly morve. Liability
for sssistance should not bde extanded without sdoption and enforcsment of

sound hazard aveoidance and mitigation policies.

Few properties are exposed to only one natural hazard. It generally would
be wise to explore potsntial hazards and evaluats comsolidacad aveidance or
migigation slternatives prior £o0 land use or coustruction decisions. Iden-
tification af hazards and alternacive adjustmancs to them is the essencial

first scep toward reversing the Crend of nacural hazards losses.

The present range of implementsd hazard avoidance or mitigation altarnacives
is limited., Much greacsr variety is possible. In a given situatiem,

dynamic ioplemanta tion of seversl altsrnatives may be far mcre appropriace
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than implementation of a single simplistic static lolucioﬁ. Redefin-
ition of hazard svoidsncs and mizigation alternacives, their i{nter-

relationships and their comsequences, is needed.

Prasent responsibilities for natural hazard svoidance and mitigacion actions
arse nebulous. ‘rhm is no clesr-cut loss reduction program. There now

is a mitiplicity of uncoordinaced, limiced, specific responsibilities

and programs, wvhich oeaﬁmlly have conflicting objectives. A unified,
coordinated approach tg natural hazards gvoidance and loss mitigacion {s

essential. Response voids mst be filled,

Present legal and institutional structures and objectives tend to discourage
effective natural hazsrds avoidance and mitigatiom actions. Lip service
llaic will not correct a tam billion dollar anpual loss {nto a ten billionm
dollsr smnual incTease in productivity. Institutional errangsments that
create conflicting ocbjectives should be modified,

Policies thac fail to diffsrentisca among fully urbanized areas, partially
urbenized aress, sud raw land proposed for urbanization are ocutmoded and
counterproductive. Alternatives snd optimum responses differ smong cthose
area types. An srray of policy sud response aslternatives should be defined
for existing land uses, proposed new land uses and mn:;:iml areas.

Some potential nacural hazards losses can be significancly reduced without
incrensing {nitial constructicn costs. They can be reduced even more
with only moderataly incressed iaitial comnstrTuction costs. There is no

clear-cut responsidility for developwent, promulgation or implemencation
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of such tschnology, but existing {nstitutions could izplement it.
Development snd promulgacion of practical snd improved loss avoidance
sud mitigation technology, and standards, should be someone's primary
responsibility. Oncs developed, all inscitutions should make use

of it.

Simplified methods for rapid identification and quantificacion of
exposure to natursl hazards should be developed. Many costly and
lengthry past studies have generated findings having no greater re-
liabilicy than do existing quick spproximacion methods. A hard look st
the produe-eivuy snd reliability of encrenched evaluation mechodology
vould be spprupriace. VWe might accomplish mch more, with comparable

reliability and in a asre timely fashion, with liztle {ncrease in cost.

Motivation toward nacturszl hazards svoidancs snd loss =mitigation is
proportiocnal to the certainty of loes and the magnitude of the direct
economic liability of the interest involved. Mocivation is essential
for action. Individual ({aterest group policies obviocusly will vary in
sceordance vith their ascivations. It is unreslistic to eampect broad
support for one set of policies smong all {ntarest groups. Many policies
snd initiacives obvicusly are sppropriate.

Potential flooding damages to the typical American home cam be

reduced about 752 by incrsesing the {nitial cost of the home a few
hundred dollars. But such flooding dameges can be reduged nesrly 50%
vithout increasing the homs's iniziasl cost. Should building regulacions

sutomatically require demmge—wmitigating constrTuction that can bde
sccomplished vithout inersssing cast?
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Damage mitigation through "floodproofing' largely cmiat's of appro-
priats selection and use of matsrials and sppropriate location and
layout of mechanical and electrical cowponents. Those ssme types of
ap_ymch« also could be applied successfully to reduction of potential
damages from earthquakas, high winds, tornado fringe winds, and
differential soil movements of varicus kinds. Does this suggest an
intsgrated approach to nacural hazard loss mitigating comstruction?
What should be considered in evaluating justifiable added construction

cost?

As most constIuction i3 exposed to some natural hazard and few properties
are exposed to only one natursl hazard, at what degres of risk should
there normally bde 8 transition from dependence upon structural pro-
tection or loss mitigation measures %o sole reliancs upon iansurance?
Whac consideracions are sppropriate in defining that degree of risk?
Should it be a transitiom point or s transition range? Why?

Is the insurancs industry geared to write "All Hazard" {nsurance, cover-
ing all of the basic 25 to 30 significant nstural hasards? Are there
vays they could svoid adverse selection? Could insurance be used as

an inecsntive t9 natural haszarde loss mitigacion actioms or would it

encourage inaction? Are there altarnatives?

Could the iasurance industry develop sufficient reserves to respond
proaptly to saximum credidle claims? Or even to maximum probable claims?
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Whae constraints do limitations on reserves accumilation placa upon
total endorsed risk? Ia the event of a great disaster, would chere

be potsntial secondary displacements caused by reserves liquidation?

What should be the role of the Federal govermmenc? In past major
disasters, it has absorbed a large shars of the total losses. Could
it doso in the event of a naximum credible or maximum probable disastar
tomorrow? What would be related {mpacts upon the economy? What would

be the social impacts of such disastcer?

Is thers a2 "maximum acceptabls' disastesr loss? (Defining accspcable
as the maxizum level of loss which could be sustained without permanent
adverse economic and social consequencas for the Nacioa)., Would
definition of g maximum scceptable loss level define the extmmt of

{ auneial'lau mitigacion sctiomns?

Federal disastcer assistance is a direct economic burden. Itz pesks are
random and somawhat uupredictable as to demand level. Could a trust

fund be used as 2 leveling device? How might a trust fund be adminiscered
to avoid potential secondary impacss similar to those thac would follow

aassive liquidacion of privats insurancs reserves?

At present, post-disaster action and financing responsibilizies largely
v devolve upon the Federal government. Can that load be redistributed so

that States, locales and the citizenry most directly involved will react

M ‘ more responsibly? Are new oechanisms for respouses, keyed o various
response need levels, promising for redistribution of responsibilities?
.
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Past Federal roles (other than flood control) have focused essentially
upon post-disastar relief and reconstruction. Federal efforts expended

to encourage or achieve land use consistent with hazard gvoidance and

practical damage-rssistant construction might also be worthwhile, Could
duch s progrsu be simed at about a 602 to 702 reduction in urban natural

e hazazds losses over sbout a thirty year period, at a resscnable operating
' cost? How?

Scates and locales incresasingly have telied upon the Federal government

for disaster assiscance, but they have not comcurrently streangthened
their own disaster pravencion roles. Their needs {deally should place
as wmall an sdded burden szs possible on the Federal govermnmemt, In
our governmental systsm, {s it ressonable to expect local and State
officials to adopt and euforce masningful land use and construction
contzols? 1Is there 2 saxmisum practical level of local response, even
with Federal incentives, that should be recognized? If so, how cam it
be identified?

Is it possible to integrats the operation of all Federal prograas to

A PRSI
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s

insure consistency with naturazl hazards svoidance and loss mitigacion

1
)

objectives?

Would s Federal bduilding code, covering a limitad number of {tems

A 1 SR

and superimposed on sll loesl buildiang codes, have merit for natural
- hasards loss mitigation? How could i be administersd and enforced?
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Some locations exposed to natural hazsrds have poctencially signifi-
cant valuss for environmental protection or enhancsment., Some

sxamples would be flood plains, swamps, beaches and estuaries. Should
they be used for desirable open space for the American populacion?
Shouldn't environmental protection and enhancsment operats hand-in-hand

with nacural hazards avoidance snd loss mitigatiom?

"Protection’” as usually considered {3 for the lomg-tesrm. But shorter-
cerm procsction oay be more justifiable economically. Regular but
soall losses may be more significant than rare great losses. Are we

seleccing protection snd occupancy levels realistically?

The actusl smount of nacural hazards losses can only be estimated

coarsely, as losses are poorly documentad, For example, sversge ancual

* flooding losses are "officially” estimated at slighcly more than ocue .

billion dollars, but there ars indications that they sctually exceed

two billion dollars. As snother example of the uncertainty of damage

scaciscics, the "officiasl" damage estimate for ome subdivision impaczed i
by the 1971 San Ternande Earthquake was $53,600, but anre carsful

exsuination sud estimaces revealed at least $600,000 direct damage

within the tract vith perhaps an equal smount of consequential follow-on

damages foreseesble. The tTue extant of natural hazards losses is un-

cortain but clearly (s significanc.

Responses to natural hazards often have been in proportion to their

individusl sverage annual damages, b ut scatiscical averagss uay obscure
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important consideraticns. As an example, average annual flooding
losses have been from tamn to twenty-five times greatsr than sverage
’ annual earthquaks losses this cantury, but potential sudden
earthquake losses might be five to twenty timess greater than losses
from the largest foreseesble flooding event. The potential national
impact of such a grest dtais:tr argues for thorough rsevaluacion of

everyons's land use and construction policies.

No city in the Unitad Statas has suthority or respomsibility to coutrol
the full scope and array of nstural hazard concsrns. Some cities
effectively contzol some of them. Statutory enablemencs of municipal
powers do not provide cities basic suthority necessary to control

all conditicns on privats property that are the basic sourcs of a
large proportion of natural hszards losses. Loss mitigation policies
mst recognize the constraints on local suthority, and that few loecal

governmanty desire their removal.
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