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ABSTRACT

This paper assesses the major impacts on human lives and the economy of the United States resulting from weather
events attributed to El Nifio 1997-98. Southern states and Californiawere plagued by storms, whereas the northern half
of the nation experienced much above normal cold season temperatures and below normal precipitation and snowfall.
Losses included 189 lives, many due to tornadoes, and the major economic losses were property and crop damages
from storms, loss of business by the recreation industry and by snow removal equipment/supplies manufacturers and
sales firms, and government relief costs. Benefits included an estimated saving of 850 lives because of the lack of bad
winter weather. Areas of major economic benefits (primarily in the nation’s northern sections) included major reduc-
tionsin expenditures (and costs) for natural gas and heating oil, record seasonal sales of retail products and homes, lack
of spring flood damages, record construction levels, and savings in highway-based and airline transportation. Further,
the nation experienced no losses from major Atlantic hurricanes. The net economic effect was surprisingly positive and
less government relief was needed than in prior winters without El Nifio influences. The estimated direct |osses nation-
ally were about $4 billion and the benefits were approximately $19 billion. The highly accurate long-range predictions
issued by the Climate Prediction Center in the summer of 1997 for the winter conditionsled to some major benefits. For
example, the predictions led Californiato conduct major mitigation efforts and the results suggest these led to amajor
reduction inlosses. Severd utilitiesin the northern United States used the winter forecaststo alter their strategy for pur-
chasing natural gas, leading to major savingsto their customers.

1. Introduction

Thesocietal, economic, and environmental impacts
of weather events and climate conditionsin the United
States normally vary spatially across the nation, and
for any given period such as a season or year, theim-
pactsreveal amix of regional winnersand losers. This
was certainly true with the impacts resulting from
El Nifio-generated weather during 1997-98.

The early officia predictions of more stormsin
parts of the nation and heavy precipitation for the
South and Far West (Climate Prediction Center Au-
gust 1997) created concerns about damaging impacts.
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The Federal Emergency Management Agency
(FEMA) (1997a,b) issued warnings to promote miti-
gative activities, and with the help of considerable
media hype (Glantz 1998), a nationwide perception
developed that all “El Nifio weather” was going to be
damaging. For example, FEMA (1997c) releases and
the Financial Times (1997) tied the strong El Nifio
1997-98 conditions to the huge U.S. losses from the
equally strong El Nifio of 1982-83, with 161 killed
and losses of $2.2 billion (1983 dollars). Such cita-
tions likely resulted from El Nifio forecasts that in-
cluded comparisons of the strong (warm) El Nifio of
1997-98 to the magnitude of the 1982-83 event [Cli-
mate Prediction Center (CPC) 1997]. Cdifornianews-
papers focused on the 1982—83 losses in California,
which included 14 killed and $265 million in dam-
ages (San Francisco Chronicle, 1997; Sacramento
Bee, 1997). This helped |ead to considerable concern
and launched major mitigation endeavorsin Califor-
nia where storm and rain predictions were ominous.
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The resulting 1997-98 mitigative activities in Cali-
forniareduced losses and were abeneficial impact of
the long-range predictions.

The potentia impacts resulting from the official
predictions issued by the CPC of afall-winter—early
spring period of above normal temperatures and be-
low normal precipitation for the northern sections of
the United Stateswerelargely ignored by the media—
these conditions were not seen as creating negative
impactsand werethusof littleinterest. However, afew
scientists did identify some possible benefits such as
fewer Atlantic hurricanes and lower energy pricesin
the Northeast (Hall 1997).

The role of some members of the scientific com-
munity in focusing on negative, as opposed to posi-
tive impacts from El Nifio weather has also been
identified as an important part of the “bad outcome’
theme surrounding El Nifio found in the news media
during 1997 (Glantz 1998). For example, ascientific
report prepared in October for the insurance industry
predicted several bad El Nifio outcomesincluding ex-
cessivefloodingintheU.S. west, south, east coast, and
centra plains (Skinner et al. 1997). Thedirector of the
U.S. Geological Survey, intestimony before Congress
in October, predicted more flooding and increased
water quality problems because of El Nifio but failed
to recognize any positive outcomes of additional wa-
ter in the arid west (Shaefer 1997). A report that re-
viewed the El Nifio 1997-98 winter weather conditions
and their impacts reflected the widely held perspec-
tive that the winter impacts were bad as had been ex-
pected. The report states, “The winter of 1997—1998
was marked by arecord-breaking El Nifio event and
unusual extremesin parts of the country. Overall, the
winter was the second warmest and seventh wettest
since 1895. Severe weather eventsincluded flooding
in the southeast, an ice storm in the northeast, flood-
ing in California, and tornadoes in Florida. The win-
ter was dominated by an El Nifio-influenced weather
pattern, with wetter than normal conditions across
much of the southern third of the country and warmer
than normal conditions across much of the northern
two-thirds of the country” (Ross et al. 1998). The re-
port contained no mention of the positive outcomes
from the winter weather conditionsin the north.

Evenwith amajor, multiyear costly study, it would
not be possible to derive precise measures of the eco-
nomic and environmental impacts of major nationwide
weather conditions like those created by the El Nifio-
generated weather conditions in 1997-98. A recent
study has addressed the difficulties of estimating the
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lossesfrom natural hazards (NRC 1999). However, by
using data in hews accounts, business reports, and
government reports, coupled with data on insurance
losses, useful estimates of theimpacts can be and were
derived. Based on past studiesinvolving assessments
of the economic impacts of magjor natural hazards, it
is likely that the estimates derived for the El Nifio
1997-98 impacts are within 30% of the true costs
(Guimares et al. 1993; West and Lenze 1994,
Changnon 1996).

Assessing the losses and gains caused by El Nifio
1997-98 involved decisions asto which weather con-
ditions were caused or enhanced by El Nifio’'s influ-
ence on the atmosphere and weather acrossthe United
States. Assessment of the comments by many atmo-
spheric scientists on this issue (Changnon 1999a)
showed general agreement that the monthly and sea
sonal temperature and precipitation conditions of the
fall, winter, and spring of 1997-98 were attributed to
El Nifio, but there was debate over storms. Most sci-
entists agreed that the lack of Atlantic hurricanesin
1997 and the numerous coastal storms of the 199798
cold season were aresult of El Nifio. However, there
was scientific debate over whether El Nifio played a
rolein amajor October snowstorm in the high plains
(Pielke 1999), and about the numerous tornadoes that
occurred in Floridaand other southeastern states dur-
ing the winter—spring (Changnon 1999a). In thisanaly-
sisof impactsweincluded thelosses of al eventswhen
an atmospheric/oceanic scientist speaking in an offi-
cia capacity asaNOAA staff member attributed the
event(s) to El Nifio. Thisled to theinclusion of al the
tornadoes of December—April and the two major win-
ter stormsof October 1997 and January 1998. If these
eventswere excluded, El Nifio’s damage total would
be considerably less, reducing the number of deaths
by 100 and losses by $1 billion.

2. Losses

An extensive content analysis of 2000 news sto-
ries and television programs about El Nifio (Wilkins
1999) revealed that in the event’ s early months (June—
September 1997) the El Nifio information presented
focused on the climate and oceanic forecasts and their
scientific uncertainties. However, as El Nifio grew to
record proportions, FEMA and some scientiststrans-
lated the official forecastsinto warnings of damaging
weather ahead, and the press picked up on this new
theme that “El Nifio 1997-98 would bring death and
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destruction” similar to that caused by the massive
1982-83 El Nifio. When three damaging Pacific hur-
ricanes occurred just west of Mexico in September—
early October, and then a damaging winter storm hit
thehigh plainsin October, the pressconsidered the dire
predictions verified. Thereafter, the press blamed all
weather events on El Nifio, and the concept that gen-
erally benign weather conditions would exist in the
northern United States and be beneficial disappeared
from the media stories (Wilkins 1999).

Indeed, El Nifio-influenced atmospheric conditions
created a considerable amount of damaging weather.
InMarch, aleading NOAA scientist stated that El Nifio
1997-98 was“the most damaging ever” (Friday 1998).
The series of weather disasters from October 1997 to
May 1998 were attributed to the record largest El Nifio
of 1997-98 Dole 1998), and these weather disasters
were noteworthy for their variety and distribution
across the nation.

As predicted when EI Nifio rapidly devel oped dur-
ing April-August 1997, California was assaulted by
coastal stormsand heavy rains causing floods, numer-
ouslandslides, and damagesto the state’ svaluable ag-
riculture with losses totaling $1.1 billion statewide
(Andrews 1998, personal communication). Florida,
Texas, and severa other southern states were struck
by several severerainstormsand numerous tornadoes,
events not common in winter. Tornadoes led to more
than 100 deaths, and El Nifio-related property and
agricultural losses in Florida ultimately reached
$500 million. A record early damaging snowstorm
swept across the high plains and upper Midwest in
October, and then an extremely severeice storm struck
the Northeast in January, creating lossesin excess of
$400 million and 28 deaths (Ross et al. 1998). Thein-
tensity of both storms was attributed to El Nifio
(Wolter 1997; Ross et al. 1998).

By the end of May 1998 the national death toll
caused by weather conditions related to El Nifio was
189. Thetotal included 42 deaths from February tor-
nadoes in Florida, 28 deaths from the January ice
storm, 17 in California due to various events during
the winter, 2 from a Minnesota tornado, 3 drowned
while snowmobiling on thinicein northern Michigan,
24 dead from an intense February snow and rainstorm
across 14 eastern states, 65 dead due to tornadoes dur-
ing March—April in various southeastern states, and 8
drowned in Texas from a December flood-producing
rainstorm. President Clinton visited damaged areas of
Florida and California in late February and stated,
“The people of Californiaand now Floridaare giving
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Fic. 1. The number of catastrophes, defined as events causing
$25 million or moreininsured losses nationally, that caused prop-
erty losses in each state during September 1997-May 1998. The
areal distribution reveals where most of the El Nifio-induced
weather losses occurred. The values in parenthesis are the num-
ber of times each state experienced losses due to catastrophes
causing greater than $100 million nationally.

the people of the U.S. some painful examples of the
excesses of thisEl Nifio which isapparently the stron-
gest ever in this century” (1998).

The property insurance industry identified 15 ca-
tastrophes, events each causing greater than $25 mil-
lion in insured losses, during the 8-month period
ending by May 1998 (when El Nifio’s influence on
U.S. wesather conditions had largely disappeared). The
total insured losses by these 15 catastrophes was
$1.7 billion (Property Claim Service 1998) and the
weather with each had been attributed to El Nifio
(Changnon 1999b). Asshown in Fig. 1, states where
insured | osses came from three or more catastrophes
included Alabama, Cdifornia, Florida, Georgia, Loui-
siana, Mississippi, and North Carolina, revealing that
the long-range forecasts calling for more storms on
the West Coast and in the deep South were correct.
Horidaexperienced lossesin 5 of the 15 catastrophes
and 3 of these each caused more than $100 million to
losses nationally. The single greatest insured storm
loss was $305 million caused by heavy rains (flood-
ing), hail, and tornadoes in a storm system on 15-17
April that swept across Arkansas, Missouri, Kentucky,
Tennessee, and Illinois (and killed 11). The two ma-
jor winter storms, one in October and onein January,
account for the catastrophe counts found in the states
comprising the central high plains, upper Midwest,
and New England (Fig. 1).

A severe drought developed in Hawali as aresult
of El Nifio's influences on the region’s weather, de-
pleting water supplies and damaging certain crops. The
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much above normal fall and winter precipitation in
California and Florida devastated many vegetable
crops. National pricesfor fresh producerose 7.9%in
January, retreated in February, and then rose 5% in
March. Thefloodsand stormsin Californiawere cited
as the main reason for araise in the price of food of
0.4% in February (Labor Department 1998). Food pro-
cessors al so suffered from alack of produce and com-
plained about the poor quality of the fresh produce
coming from California and Arizona (Detroit News
1998). Pricesfor strawberries doubled, thosefor cau-
liflower tripled, and the USDA reassured the public
indicating the high priceswould retreat to normal lev-
elsby June (Peterlin 1998).

The tourist industry dependent on nice winter
weather in Floridaand the California coastal areaswas
hurt by a 30% drop in tourists during the winter and
early spring, although the skiing industry in Califor-
nia had much above average business (USA Today
1998). Many ski resortsin the Midwest and Northeast
were hurt by the lack of snow, increasing coststo make
artificial snow and with marginal conditionsthat kept
many skiers away. Michigan reported that income at
the state's ski resorts was decreased by 50% (Pearce
and Smith 1998). Among the businesses most nega-
tively impacted by El Nifio-generated westher were (a)
providers of natural gasand heating oil (becausetem-
peratureswere so mild in the northern United States),
(b) farmers growing vegetables and fruitsin Califor-
niaand Floridaand cottonin Arizonawhereit wastoo
wet, (c) manufacturers of snowmobiles and snow re-
moval equipment including shovels (because of the
low snowfall in the northern United States), and (d)
producersof salt, victimsof low salesdueto very little
snow and few winter storms (USA Today 1998).
Retailers in California and Florida reported 3%-5%
decreasesin sales asaresult of cool and wet weather
(Wall Street Journal 1998a), and retailersin northern
stateswho had devel oped large stocks of winter cloth-
ing suffered some from lack of sales.

Impacts of El Nifio's weather in other regions of
theworld also produced negativeimpactsin the United
States. For example, the drought in Panama led to a
lowering of the canal and this reduced shipping loads
and increased costsfor shipping for five months. Davis
(1997) assessed many of these impacts showing how
the drought in Central America hurt the quantity and
quality of vegetables exported to the United Statesand
caused their pricesto raise by 10%. Further, commod-
ity tradersdealing with Central American agricultural
products did an extensive business. The El Nifio-
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related drought in Southeast Asia cut production of
coffeeand palm ail, raising pricesin the United States
(Davis1997).

Even after the storm activity ended, more El Nifio-
related damages occurred. Widespread fires broke out
in Florida during June, fueled by a heavy growth of
underbrush caused by the unusually heavy El Nifio-
caused winter rains. In Florida and Texas, two states
predicted to have above normal rainfall in the spring
due to El Nifio conditions, spring rainfall was well
below normal and drought conditions devel oped, help-
ing to create the Florida fires in June and to greatly
hurt the cropsin both states (NOAA 1998).

Federal relief paymentsfor El Nifio-caused storm
losses reached $289 million by the end of March, but
this was lower than relief payments in the prior two
wintersthat were not El Nifio related (Bunting 1998).
Therewere 18 presidentially declared disasters made
fromthefall of 1997 through April 1998, and all were
partly attributed to El Nifio’s influence on the atmo-
sphere (Leetma 1998). El Nifio events have become
stronger and more frequent since 1980, certainly one
reason for the increased losses from weather-related
natural disasters over the past 15 years (Changnon
et al. 1997).

In summary, the national economic losses that
could be estimated include the following:

o property losses=$2.8 billion [insured losses were
$1.7 billion, and uninsured |osses were estimated
as$1.1 hillion based on thefact that insured storm
losses normally represent 65% of all structural
losses from storms (NRC 1999; Pielke 1995)];

 federal government relief = $400 million;

» dtate assistance costs = $125 million;

e agricultural losses = $650 to $700 million;

» lost sales in snow-removal equipment = $60—
$80 million; and

* lossesinthetourist industry = $180 to $200 million.

3. Benefits

Weather conditions across the United States for
any given month, season, or year produce losers and
winners. The mild, aimost snow-free winter in the
northern United States produced by El Nifio’s influ-
ence on the atmospheric circulation over North
Americaresulted in several magjor beneficial gainsand
some losses. Many fewer lives were lost due to bad
winter conditions (bad roads, low temperatures, etc.)
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than normally occur. Estimates from various parts of
the northern United States indicated a national drop
from an average of 850 winter deathsto lessthan 100
liveslost towinter conditionsduring 1997—98 (Pearce
and Smith 1998). The mild, near record high winter
temperatures of 1997-98 meant few exceptiondly cold
temperatures and this greatly reduced the lives logt to
extreme low temperatures. Lives lost to extreme cold
nationally totaled 13 (Parrish 1999, persona commu-
nication) compared to the annual average of 770
(Adams 1997), a reduction amounting to 757 lives.
Winter snow and ice storms, fewer than normal, led
to 33 deaths nationally (National Weather Service
1997-98) which is 14 less than average (Kocin 1997).
Vehicular injuries and deaths due to winter season
accidents were also decreased (Pearce and Smith
1998), and the December 1997—-March 1998 total na-
tionally was 64 deaths (National Highway Traffic
Safety Administration 1999). Thisis 57 fewer deaths
than the average based on the prior two winters (Na
tional Safety Council 1999). In sum, these national re-
ductions sum to 828 fewer deaths than in an average
U.S. winter.

El Nifio’s influence on the atmosphere led to the
elimination of major Atlantic hurricanes during 1997
(CPC 1997; Gray 1997), and annual hurricane dam-
ages in the United States have been averaging
$5 hillion per year in the 1990s (Pielke and Landsea
1998). This lack of hurricanes meant an enormous
savingsto home and business owners, the government,
and to insurers. It further meant no lives|ost to hurri-
canes, which have produced an average of 20 deaths
per year since 1986. Thus, one can estimate a total
savings of 850 lives asaresult of El Nifio.

The abnormal warmth led to major reductionsin
heating costs with less use of natural gas and heating
oil. Nationally, the energy savings were 10% (Ross
et al. 1998) and this translates to a savings of
$6.7 billion. One could postulate that this consumer
gain was also a loss to the natura gas, fuel ail, and
electric power industries. One could further argue that
the damages to houses and businesses counted as
losseswere a so gainsto the construction industry in-
volved in therepair and rebuilding of damaged struc-
tures. What has been counted aslossesand gainsherein
arethe“direct” losses and gains, involving those that
initially bear the loss or experience the gain. The sec-
ondary, often delayed, financia effectsresulting from
either direct gains or losses are not accounted for
herein because there is great difficulty in acquiring
meaningful estimates and these effects represent a
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major dilemmain assessing all the impacts of natural
disasters (NRC 1999).

Utilities using the predictions also bought natural
gas and heating oil at much lower prices during the
winter, rather than sign costlier early-season contracts,
and this al so further reduced heating coststo consum-
ers. Themajor reductionin use of natural gasand heat-
ing oil was sufficiently sizable to have an effect on
global ail prices, and El Nifio’ sinfluence that brought
abnormally warm winters to North America and Eu-
rope was cited as one of the three factorsthat led to a
major reduction in gasoline pricesthat beganin March
1998 (Stamper 1998).

Not only were many fewer personskilled because
of the mild, storm-free winter weather, but many
people changed their normal winter behavioral pat-
terns. Thousands went out of doors more, millions
went shopping, many altered their types of recreation,
and most everyone enjoyed better health than in nor-
mal winters. There were notably fewer airline and
highway transportation delays normally dueto inclem-
ent weather, bringing less stress and increased prof-
its, estimated at 3%—8%, to the airlines and trucking
industry (Changnon 1999b).

The lack of winter snowfall and freezing rain led
to major reductionsin the use of salt on highwaysand
streets saving money and minimizing environmental
impacts. Thisalso reduced normal overtime payments
to street crews for snow removal, and collectively
these actions brought major savingsto state and local
governments. For example, the savingsreported inthe
Chicago metropolitan areatotaled $21 million (Fonda
1998).

The generally good weather in the Midwest and
Northeast, with little precipitation and temperatures
averaging 7°C above normal, also had amajor influ-
ence on construction, retail shopping, and home sales.
Many retail chains reported record high sales for
January—March, and record high sales of homes oc-
curred during December—March (National Association
of Realtors 1998). The Department of Commerce re-
ported (March 1998) that construction of new homes
in February was up 6% from January, the highest
monthly increase since November 1987, and that in-
come and employment in the construction industry
from December through February had increased 25%,
representing an increase of $350 million above the
income in normal recent winters. Most major retail-
ers reported healthy gains as their sales, and stock
prices, rose as a result of the warm winter weather.
Sales gains above 1997 values were 4.9% in January
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(Wall Sreet Journal 1998b), 5.7% in February (Wall
Sreet Journal 1998c), and 3.4% in March (Wall Sreet
Journal 1998d). The record seasonal sales of goods
and homes brought sizable added incomes to retailers,
relators, and homeowners, and summeétion of the vari-
ous reported increases yielded a national total esti-
mated at $5.6 billion. Of course, this also occurred
during a period when the nation’s economy was quite
robust, likely enabling added purchases.

The early fears about bad weather brought eco-
nomic predictions of instability in the commodity
markets (Detroit News 1997). As aresult, many bro-
kersdid abrisk business during the fall and winter of
1997 (Fig. 2). Economistsreported that the lack of At-
lantic hurricanes and attendant losses were a magjor
boon to insurers, affecting investors who increased
their purchases of stocks (Stread and Thomason 1998).
Thelack of lossesfrom hurricanes and those normally
dueto spring snowmelt floods benefitted thefedera gov-
ernment, which normally faceslargerelief costsrelated
to hurricane and flood damages (NRC 1999). Spring
snowmelt floods in the nation’s northern states nor-
mally produce $1.9 billion inlosses (Changnon 1999b).

The El Nifio weather pattern is here, and
it' shigger than ever. No oneis sure, however,
where it will do the most damage, if any. The
only thing we can compareit to isthe last ma-
jor El Nifio in 1983 which triggered $9.00 a
bushel soybeans.

Since damage can occur anywhere in the
world, a genera strategy is to buy food com-
modities such as sugar, cocoa, coffee, corn and
soybeans and maintain long positions through-
out 1998.

Since timing the major impact of El Nifio
istoo difficult, the best strategy isto maintain
theselong positionsin the form of call options.
L ook to buy call optionsin the coming months
which allow you to take advantage of the
El Nifio situation. For example, El Nifio is ex-
pected to haveits strong influence on the U.S.
soybean crop in early summer. The best option
to trade to take advantage of this event would
be the November soybean options.

Finally, even if El Nifio does not result in
great crop damage, commaodity markets are still
likely to experience strong volatility due to
“El Nifio nervousness.”

Fic. 2. An excerpt from an advertisement of a brokerage firm
in October 1997.
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Cadlifornia, as a result of severe floods earlier in
1997, was aready in the process of instigating major
mitigative activities when the El Nifio predictions of
abad 1997-98 cold season wereissued. The state spent
an additional $7.5 million to aid in preparedness and
to alert the public (Andrews 1998), and several com-
munities spent their funds on local projects. No cost
figures exist to measure the benefits of the mitigative
activitiesdonein California, but the state suffered less
lossin the 1997-98 winter, atotal of $1.1 billion, than
in the comparably severe 198283 El Nifio (approxi-
mately $2 billion in losses adjusted to 1998 dollars).
Cadlifornia roofing companies and home repair com-
panies had major increases in business beginning in
September 1997 and reported $125 million in added
income as a result of El Nifio-related mitigation ac-
tivities (Labor Department 1998). There also should
have been benefitsin western water systemssincethe
director of the U.S. Geological Survey reported to
Congress in October 1997 that government water
managers in the Survey and Bureau of Reclamation
had been instructed to plan their management strate-
giesusing the El Nifio-based long-rangeforecastscall-
ing for heavy precipitation (Shaefer 1997). The
Secretary of Commerce pointed to the correctness of
NOAA’sEI Nifio predictions, reflecting on the numer-
ous national benefits resulting from their use (Daley
1997). NOAA Administrator Baker (1997), in present-
ing congressional testimony, claimed the value of
the El Nifio predictions to U.S. agriculture was
$275 million.

The net effect on the nation’ s economy from these
varied benefits was detectable. For example, the Fed-
eral Reserve Board announced in February 1998 that
the warm January caused a 4% drop in production at
the nation’ s electric and gas utilities, ending a run of
monthswith production increases that economists had
expected to be +0.3% in January (Federal Reserve
Board 1998). El Nifio’'s net influence and the Asian
financial crisiscombined in February to eliminatein-
flation in the prices paid by wholesalers, asfood pro-
cessors and manufacturers charged wholesalers 0.1%
lessthan in January for finished goods (L abor Depart-
ment 1998). Inflation was held to zero during January—
March for thefirst timein 10 years, and the Consumer
Price Index went unchanged dueto the falling energy
prices (Department of Commerce 1998).

Other outcomes partialy attributed to El Nifio-
created conditions are difficult to quantify. For ex-
ample, gasoline prices in the United States fell to
record lows in early March 1998, and oil experts indi-
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cated that one part of the cause was the warmer-than-
usual winter in the United States that greatly reduced
demand for oil, and aso partly the result of the Asian
financial criss and the bickering over sdes quotas by
the world's oil producers (USA Today 1998). This gas
price reduction, averaging $0.25 per gallon below pre-
El Nifio costs continued through 1998, represented an
enormous saving to drivers. With 260 million autos
and trucks operating and using an estimated 10 gallons
of gasoline per week, the savings for March-May 1998
amounted to $7.5 billion, but how much of this can
be attributed to an El Nifio-caused warm winter? Even
if only a small amount of this saving was attributable
to El Nifio, then very large benefits accrued across the
nation with gasoline prices remaining low throughout
1998. The head of the Energy Information Adminis-
tration stated that the decrease in gasoline prices was
largely due to the winter’s warmth (Stampler 1998),
which suggests that some of the consumer benefits
from these savings could be counted but they were not
included in the list below.

The national economic gains due to El Nifio
weather that could be estimated are asfollows:

 reduced heating costs = $6.7 hillion;

* increased sales of merchandise, homes, and other
goods = $5.6 hillion;

» reductionsin costsof street/highway removal of ice
and snow = $350-$400 million;

» reductions in normal losses due to absence of
snowmelt floods and no Atlantic hurricanes =
$6.9 hillion;

* income from increased construction and related
employment = $450-$500 million; and

» reduced operating coststo airlinesand trucking in-
dustry = $160-$175 million.

4, Summary

Various sources of data were employed to derive
estimates of many of thedirect financia lossesaswell
effects on human livesfrom weather conditions attrib-
uted to El Nifio 1997-98. However, other nonfinan-
cia impactsaswell as delayed economic effectswere
not well measured nor estimated at thistime. For ex-
ample, the environmental impacts resulting from
El Nifio 1997-98 are not well defined but we know that
somewere negative and others positive. The enhanced
precipitation in the arid west certainly improved wa-
ter supplies. Thewestern rainsfilled the reservoirsand
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also reduced energy costs since hydroelectric plants
could operate at full capacity. Many envisioned that
the mild winter would lead to increased insect pestsin
1998, hut little evidencethat thisoccurred could befound.

The many impacts resulting from use of the
El Nifio-based predictions for fall, winter, and early
spring weather also represent another group of posi-
tive but largely unmeasured outcomes. One example
isthe benefits derived from the widespread mitigation
activitiesin California. The differencein the Califor-
nia losses between similar El Nifios was sizable;
$2 billion in 1982-83 (adjusted to 1998 dollars) ver-
sus $1.1 billion in 1997-98, suggesting the extensive
mitigation activities were extremely beneficial.
Utilitiesthat used the forecasts and waited to purchase
their natural gas supplieson the spot market during the
winter, as pricesrapidly fell, also reaped sizable ben-
efitsfor their customers. One lowa-based utility saved
its customers $39 million from use of the predictions
(Waetke 1998), and two utilitiesin Michigan reported
savings of $48 million and $147 million during March
1998 (Bishop 1998). Another impact resulting from
the unusual weather of 199798 related to the evolv-
ing weather derivatives business that reportedly in-
creased itssales (Zeng 1999). Most impactsidentified
and estimated fell in the category of direct losses and
benefits and do not include many of the secondary,
often delayed effects occurring after El Nifio ended.
One example of the delayed effectsisthe Floridafires
in June 1998 that damaged orange groves. This dam-
age ultimately led to a 20% increase in orange juice
prices that began in October 1998 (Cornell 1998).
Another example of delayed impactsrelatesto thelow
use of natural gas in the northern states during the
warmwinter of 1997-98. Thisled utilitiesto buy natu-
ral gasat low pricesand tofill their gas storagefields,
resulting in abundant suppliesfor the 1998-99 winter.
As aresult, natural gas prices in 1998-99 became
20%—-30% lower than in normal winters (Wall Street
Journal 1998a). Some events claimed as El Nifio-
related were not. For example, the summer 1998
drought in Texas, which developed during the very dry
spring in 1998, was an outcome in direct contrast to
the El Nifio-faced forecastsfor wet conditionsin Texas,
and was not attributed to El Nifio-related conditions.

A summary of the nationd impacts, both losses and
benefits, appearsin Table 1. Thesereved that the ben-
efits realized greatly outweighed the losses, both in
terms of the lives logt and in damages. Michaels (1998)
made an early estimate that accounted for national
benefits of $15 hillion versus losses of $2 hillion. One
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TasLE 1. National tally of impacts from weather conditions
attributed to El Nifio, 1997-98.

LOSSES

Human liveslost = 189
Economic losses and costs = $4.2-$4.5 hillion

BENEFITS

Human lives saved = 850
Economic gains = $19.6-$19.9 billion

must realize that the dollar valuesin Table 1 are based
on estimates that may be in error by up to 30%; thus,
the losses could range from $3 billion to $6 billion
and the benefits from $14 billion up to $25 billion.

The sizable and unexpected benefits from El Nifio
conditions were noted by the press. One news article
stated, “ Effects of El Nifio are mostly a positive out-
come” (Reuters 1998). This net positive outcome led
another assessor of the impacts to contrast and ques-
tion this outcome againgt the climatologists' predic-
tions in 1997, which called for mgjor losses (Cincinnati
Enquirer 1998). This assessment concluded that this
prediction of “bad impacts’ raised major doubts about
the scientists' predictions of negative outcomes apt to
result from global warming.

One lesson for atmospheric scientists and govern-
ment agencies acting on climate forecasts is the need
to focus on both the good and bad impacts of predicted
weather conditions. The media tends to focus only on
the negative outcomes. Ancther lesson revedled in the
study was that when weather conditions or climate
events become “national news,” news and science
writers tend to approach “local” experts for interpre-
tations of the events and conditions. This situation
often results in widely different interpretations such
as what tornadoes to attribute to El Nifio or whether
global warming has begun.

An important third lesson is that al wesather con-
ditions producewinnersand losers, and in general, less
is known about the winners than about the losers.
Although hard to realize, major stormslike hurricanes
and tornadoes result in certain losses which, in turn,
become gains in the form of replaced aged property
and infrastructures, discovery that building codes or
other laws have not been followed, and rebuilding for
the construction industry. The fourth lesson shown
from analysis of El Nifio’simpactsisthat predicting
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future impacts on lives and the economy due to ex-
pected weather is likely as difficult as making accu-
rate long-range weather predictions.
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