from the 16-Country UNEP Study

The UN Environnient Progrcmme { UNEP) way awerded o wiane by the UN Fonndation, and i cooperarion witl the
National Center for Atmuspiieric Research (NCAR) [ Boulder, Colorado, USANL carried onea siudy of e impacts of
e F9UTUR EL Nilo evont on sisteen cowdivies 1 four mgor areas: Asia, Southeas Asia, Subsaheran Africa, and
Lotin Americe. The saudy was w parmership ameng Dnited Nutions agencies in addition o UNEP and NCAR's Envi
ronmenial and Soctend Impicss Group: the World Meteorolugival Organization’s i(WMO§ World Climate Progranm,
the Dnternational Deceade for Narra! Disaster Reduction (TONDR. qow the Intermational Strearegy for Disasier
Reduction, ISDR) and the UN Universine's Enviromneint ond Stateinabic Developnient Progranunie.

This assessiment reviewed e forecasts and inpacts of the 199798 El Nie, as well as the climate-related early
warning and netural disaster preperedness systems in the selected cowntries it order to improve ther ENSO coping
mechanisims. Based on this assessment, the praject identified research and policy needs aud developed suggestions

for regivnal und national disaster preparcdness plans for ENSO warti and cold events and their impacts.

Teleconnections Drive the Severity of Impacts

Teleconnections:

Scientists refer to the process of associating 2
climate anomaly or its societal impact with the
ENSO phenomenon, thousands of miles away
from the central Pacific Ocean, as one of
“attribution.” The relationship is referred to as 2

governments can develop appropriate seasonal re
sponse strategies that can mitigate the harmful impacts
or enhance potential benefits. The fact is that any ad
vanced warning of the onset of an ENSO extreme can
provide usabie information 1o those prepared to use it

in decision making.

“teleconnection.” Teleconnections can be
identified by observing physical processes or by
statistical studies.

For sorme countries or regions within them, the
association (called teleconnections) of climate-
related anomalies with £l Nifio or La Nifia
events is very strong and is, therefore,
considered reliable enough for use in decision
making.

For some counlries or regions within them, the
teleconnections of climate-related anomalies with El

Nifto or La Nifia events are very strong and are,

therefore. considered reliable enough for use in
decision making. For other countries such associations
are likely to exist but may be less clear.
Teleconnections can be further categorized by their
timing of onset of the various phases that an El Nifo
goes through during its lite cvele (onset, growth. peak.
decay}. ENSO's extreme warrn (Ef Nifio) and extreme
cold (La Nifa) events can disrupt regional and local cli
mates around the globe to varying degrees and in a
variety of ways. bui especially in the tropics and, most
directly. in countries thit border the Pacitic Ovean.

Armed with details, individuais and groups as well as

While the ENSO phenomenon and its extremes are
not yet considered to be natural hazards, they clearty
spawn hazards such as droughts. floods. fires. frosts.
cyclones, and infectious disease outhreaks around the
world. This means that ENSO-related forecasts ¢un
provide a society {or an individual or a corporation)
with the earfiest warning of potentially disruptive
climate anomaties. even in locations where the
teleconnections are not yet considered to be very

rabust.



Probiem of Attribution of Impacts to ENSO

{An Example: January 1998 Ice Storm)
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lusting but a season can set in
motion adverse ripples in the socio-
economic svstem that can continue
for several vears. Agricultural losses
during a drought can reduce export
earnings that a developing country
needs to meet 1ts budgetary goals.
Not only do the geographic impagcis
of El Nifio need to be undersiood.
but also its delayed tmpacts over
time. Thus, a single El Nifio-related
drought (or any drought for that

mattery could reduce 4 country's

Becuuse severul different kinds of hazards can
ocelr in a country simultaneously, it can be ditficult
thut not impossible) w artribute with certainty a
particular negative societal impict to a specific hazard.
For example, the 1991-92 El Nifwe occurred at the
same time as a major drought and the eeuption of Mt
Pinatubo in the Philippines. To what extent was the
drought influenced by El Nidio. the eruption. or some
combination ol the two?7 Likewise, the 1982-33 Ef
Nifw and the eruption of El Chichon in Mexico
oceurred al the same time. making it difficult (o
determine El Nifio's impacts worldwide from those of
the volcano’s emissions into the stratosphere. The
volcanic events may have modified the eftects of the
El Nifio events, but it is more likely, for example. that
thev simply masked our ability to observe fram satel
lites the effect on such environmental conditions as sea
surface temperature. The January [998 ice storm in
Canadu is another example of the probiem of
atcibution. It appears (from research) that the El Nifo
mas have been o contributing factor to this damaging
ice storm. However. it s not possible to draw a general
conclusion about the influence of El Nifio events on

the formation of major ice storms over eastern Canada,

The 1997-98 “£| Nifio of the Century”
Guvernments must pay close attention o the subile
long-term influence of Ef Nifio on sustiinable

development, The devastation caused by & drought

stundard of living.

An uppropriate analogy to 4 country’s attempts at
development that are periodically disrupted by El Nido
{or La Nida) would be that of mythical Sisyphus push
ing a boulder up a hill onty to have it roll back to the
around before reaching the top. He must begin the pro
cess again and again.

Although many governments, corporations and
individuals become alerted to El Nifio once it has been
foreest. their responses will depend on the level of
confidence they have in the forecasts. While the
climates of some countries have reliable
teleconnections to El Nifio, others do not. The same
applies to Ei Nifio's impacts on different economic
sectors as well. For example, whereas teleconnections
from the perspective of Chinese authorities may be
perceived as weak. the authorities in Brazil or the
Philippines consider their teleconnections to be strong.
So. responses from different governments to the same
Fl Nifio forecast can vary by a wide margin, This
underscores the need for regional and national studies,

El Nifio-related tefeconnection information can be
used to create maps of “at risk” populations, regions
and sectors of society. Such baseline information is
useful for the development of El Nifio-related
responses by individuals, groups and rovernments.
The preparation af at-risk maps requires international
and national financial and morl support For national

studies related o El Nifo (and La Nifia).



Need for attribution and understanding
teleconnections

Scientists and the media olten refer to El Nifie™~
environmental impacts as if thev had directly affected
an entire country Yet. seldom 13 a whole country
rvpeally vne with diverse wopographical features,
alfected by the vame El Nido-related anomaly For
example. durning El Nifo the Pacific coast of Costa
Rica tends to sufter from drought, However, 1ts
Atlantic coast usually remains wet. As another
example northern Peru duning El Nifio suffers from
floods. while the southern part usually suffers from El
Nifio-related drought Northeast Brazil suffers from
severe drought during El Nifio, while southeastern
Brazil v plagued by heavy rains and flooding.

; Forecasting El Nifio and Its Impacts

Users ot El Nifio information need to know the
degree of relisbility of the teleconnections attributed to
ENSOs extremes as well as the location and type of
their sub-natienal impacts. In this regard and For the
sake of the Forecast users. forecasters need to include
“arror bars” with therr forecasts — what they estimate
to be the forecast’s degree of reliability Armed with
such information, governments can plan t metigate
expected impacts in at-risk areas that have previously
been dentified. Under conditions of reliable
atirtbutions, governments can establish E1 Nifio-

specific forecast and disaster-response inseieutions.

The more relevant the forecast to a potential user, the
more likely rt wall be used. Also, the more reliable and
the more detatled the forecast, the more widespread
will be its use. Forecasts must be timely and provide
lead ume adeguate for making plans to cope with the
climate-related problems that El Nifio spawns Some
people convincingly argue that forecasts aboul the
potential societal impacts are needed more urgently
than forecasts of El Nifio’s onset Thus. ENSO-related
forecasts should be of interest to all government
mimsiries and not just those primarily concerned with

disasters,

Forecasts about the potential societal impacts are
needed more urgently than forecasts of E] Nifio’s

There are other troublesome concerns for the users
of forecasts. for example. which forecaster(s) should
they believe? With the advent of widespread interest in
El Nidio and with the growing access to the Internet
and the World Wide Web, users are bombarded with
seores of interpretations and predictions about the
tuture state of s2a surtace emperatures in the ropical

Pacific How are they to distinguish between the

reliable groups and the numerous ad hoc groups that
emerge for the purpose of making forecasts of the
onset of an El Nifio? For example. only one forecast
group made a reasonable forecast of the onset of the
1997-98 El Nifio. But. was 1t based on goad science or
Just a lucky guess? Evenf it was a correct torecast,
one must ask how well that group Jdid with previous
forecasts Why did the dozen or so forecast groups
around the globe miss making a correct forecast of the
biggest El Nifio of the century in 1997-987 El Niflo
research and forecast communities must determine
how best to remeddy this situation, so that users can
dentify bona tide sources and relv on their forecasts.
This probiem is made more dirficult by the Fact
that the forecasters of EL Nifio have had a mixed
record of success and fatbure In the world of
forecasting. such a mixed record of success and failure
leads to a popular belef that forecasts of ENSQ’s
extremes are not very reliable, despite the fact that
there may be an occasional success. The record of
success for torecasting El Wiflo™s (and La Nifia's)
unpacts. however, is considerably better for some
locanoas thar it is tor torecasuny the onset of the

event iselt



Despite the current seientific uncertainties
surrounding the forecasting of ENS()s extremes,
researchers must work to show policy makers at all
levels of government the value in their use of basic
ENSO information. This knowledge can be used to
guide pro-active decisions invelving El Nifo-related
disuster respunses and to guide long-term sustainable
development programs. It is also imperative that the
scientific and forecast communities identify ways to
reduce the level of public skepticism about the utility

and reliability of climate and weather forecasts.

The pubtic, policy makers and educators must be
introduced to the many ways that climate variability
influences human activities and ecological processes.
They also need to know about the various ways that
climate forecusts can be used in the sustainable

development of society and economy.

Importance of forecasts at sub-national level

The lessons fearned by gach of the sixteen country-
study teams for their countries centered around the
following: There is a lack of belief in the reliability of
El Nifig-related forecasts for many regions around the

ENSO-related forecasts should be of interest to all
government ministries and not just those primarily
concerned with disasters.

globe. To date most forecasts are presented in terms of
whole countries, e.g.. Ethiopia, Mozambique,
Indonesia being atfected by drought or Peru and the

One factor that leads to skepticism about forecasts
{and. therefore. to inaction following the release of an
B! Nifo forecas) is related to contradictory signals,
For example. it is difficult for most decision makers 1
believe forecusters that a drought will be coming. if
the country is in the midst of a rainy peried. or vice
versa. As another example, in the midst of a good
commereial fishing season, it would be difficult. if not
impossible, to convinge fishermen and fishmeal
processing plant owners that fish catches will drop
drastically some months in the future because an El
Nifio episode might be emerging. Making such
projections in the absence of visible signs of change is
as risky for the forecasters as it is for users to take
such projections seriously enough to act
on them. In many countries forecasters
tear that they wiil have to bear
considerable personal responsihility for
incorrect actions that decision makers
might take if the forecasts are oft the
mark and disaster ensues, From the
perspective of a forecaster, it may be
safer in many instances to avoil making assertive
forecasts that might prove to be controversial later.
This brings to mind the adage, “take a position, take a
risk. " and most forecasters try to avoid taking such

risks with their jobs.

USA being affected by oods, but, as noted earlier,
rarely is an entire country affected by the same climate
hazard at the same time. Thus. such geographically
generalized forecasts are at risk of being seen 4s
failures by different regions within a country.

The public, policy makers and educators need to
know about the various ways that climate
forecasts can be used in the sustainable
development of society and economy.

Reliable informaticn about potential sub-national
impacts is often absent. However, local users of these
forecasts desperately need detailed information in the
forecasts for effective planning. Such detail includes
information about the probable anset of the event and
its likely societad impacts. its magnitude, its duration,
and 50 forth. Armed with such detailed forecasts,
governments could identify the level of risk to its
food-producing regions by determining it those
regions might be at risk to drought or flood or some
other climate-related hazard. If so, they could plan to
adjust their exports and imports of food products
accordingly. The Panama Canal provides another
example: Canal operators need the earliest warning
possible in order to be able o advise shipping
companigs about the increased likelihood for drought-

related shipping restrictions in the Canal. This would



provide shippers with enough time to plan when and
what to ship through the Canal or whether to ship

around it

Forecasts and the public

[t is important w provide people m atl parts ef o
country {rural as well as urbun) with El Nifo
information. including forecasts and impacts, Urban
populations are most frequently made aware of
potential anomalies and impagts earlier than those in
the rural areas. This disparity can be remedied by
using the radio (as opposed w TV or the [nernet:
which people ta the rural and poorer areas are more
likely to have available. 1n the age of “high-tech.” it is
still very important to make full use of the radie 25 an
important primary, as well as backap, channel of
communication.

Often climate experts provide their forecasts in
terms of probabilities, which many individuals do not
readily understand. Therefore, the information
provided to the public needs to be presented in plain
lunguage. To achieve this, different methods must be

developed to convey timely ¢limate information w the
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public and palicy makers in a way that helps them to

receive the intended climate message,

It is important for government agencies to
identify the positive aspects of El Nifio and not
focus only on the negative.

Forecasting positive impacts

[t i impuortant for government agencies to identity the
positive aspects of EL Nifio and not {ocus osly on the
negative. While some parts of their country or some
sectors of their economy are negatively affected by an
event. other parts might actually benefit. This does not
mean that one balunces out the other from the
perspective of those directly affected - those who lose,
lose: those whuo win. win, However, a system could be
devised beforehund so that there is o sharing of the
gains with those who are negatively affected.
Identifying “winners and losers™ of El Nifio-related
impacts deserves the awtention of government leaders
who are truly interested in identifyving the real costs or
benefits 1o their country of El Nifio-related climate

anomalies.
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Forecast surprises

Each EL Nifio has ~omie unigue teatuces that are not
capiured by the description of an average event amd, as
a result. there are likely 10 he surprises when a new El
Nifie event appeats, For example, 1 respoense Lo the
torecast 1n Costa Ricd of the onset of the 1997-93
event, cattle were moved from the drought-prone
northw estern part ol the countrs along the Pacific
coast o e couniry’s wetter north central region,
Howeser. ant unexpected drought occurred there as
well. resulung in the death of thousands of the cattle
that had been relocated there for protection,

Theretore. it must be remembered that other
climanc processes continue to operate during an El
Nifio event Often. these other processes fmay
domipate Iocally and confound the normal or expected
etfects of E] Nido Ulumately. further research on the
chimate system will allow these other effects 1o be
incarporated more effectively into forecast
methodoioges that are at present based predominantly

ot ENSO-celated processes.

Information — Who Knows What and When L l

An okl politeal adage suggests that “intormaton is
power ” This adage 15 as relevant to El Niilo
forecasung as it s to pohitics. Whoever has a reliable
El Nifio forecast first s in a position to se tt to his or
her adyvantage, and sometumes to the detriment of
others, Depending on how tar in advance of an El
Niiio a forecast is recetved, the forecast cuan be used
etther for short-term {tactical) responses to climate
anumalies ur for responses that require longer
(strategic) lead nmes, Furthermore, Bl Nifo
mformatton (not just 4 forecasty can be valuable tor
long-range economic development planning for such
sectors gy dgriculture, water. energy. manutacturing

and public health

Transparency of information to stakeholders
Transpacency ov openness., as o reldtes o EL Nifo. can
tfeTease Lrust amony government Jgencies, scientists,
torecasters and the public. At the very least, it can
create awareness as well as educare alert, and prepare
people for the risks they may face trom El Nifio-
related chmute anomahes.

Transparency alse requires forecasters and
researchers to present an hoaest appraisal to
governments and the media abour the state of thew
capatiulity tor EL Ni1fio forecasting Jod an honest
prerure of their knowledge ol the ENSO phenomenon

Transparency betw een governments and donors is dlso
necessary. so that the needs and expectations of both
about disaster assistance are well understood,

[n many countries there are inter-mnisterial
rwvalnes and jurisdrctional disputes. However, for the
public good, such jurisdictional rivalnes must be set
astde, when it comes 1o dealing with El Mifio-related
hazards. Ministries need to establish close cooperative
relationships to share their hazard-related information
with other agencies 10 a umely way about potential
impacts and about mingats e stralegies and tactics that

mighe be pursued.

Transparency between governments and donors
is also necessary, so that the needs and
expectations of bath about disaster assistance
are well understood.

Raising public awareness about E[ Nifio
Governments should support the educational needs of
their cuizens about Bl Nifio specifically, and more
generally about clunate-society-environment
interactions. It 1s. therefore, imporunt to organize
rultidisciplinary chimate-ielated educationai efforts
that enable government personnel, the public and
representatives of vaneus economic SeCtors o become

more aw are of these rssues For thele part,



