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SUMVARY

This report, submitted pursuant to General Assenbly resolution 50/117 B
of 20 Decenber 1995, evaluates the applicability of early-warning concepts for
i mprovi ng preparedness and mnimzing risks fromnatural and simlar disasters
t hat have an adverse effect on the environnment. |t el aborates upon issues
first identified in the report of the Secretary-CGeneral on early-warning
capacities of the United Nations systemw th regard to natural disasters
presented to the fiftieth session of the Assenbly (A/50/526) in response to
Assenbly resol ution 49/22 B of 20 Decenber 1994.

Five international expert groups on early warning, convened by the
secretariat of the International Decade for Natural D saster Reduction (| DNDR)
in the context of the International Framework for Action, exam ned scientific
know edge and public practices that could contribute to nore accurate and
timely short-termforecasting and warning applications for natural and simlar
di sasters. Consideration is given to early-warning neasures as they apply to
various types of hazards, the use of technol ogy and the inportance of |oca
communi ty invol venent in determ ning the efficacy of early-warnings,
particularly in devel oping countries and those with special circunstances that
increase their vulnerability to disasters.

The report identifies established and devel oping capabilities for early
war ni ng, and recomends increased |ocal utilization of warnings and rel ated
aspects of disaster nmanagenent in order to minimze the risks of disasters.
The recomendati ons provide a basis for a concrete proposal for an effective
i nternational mechani smon early warning under the auspices of the United
Nati ons and as part of the inplementation of the |IDNDR Franmework and the
Yokohama Strategy and Plan of Action, which will be submtted by the | DNDR
secretariat (see A/ 52/560).
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. EARLY WARNI NG FOR THE TVENTY- FI RST CENTURY
A. Early warning in a changing world
1. Providing early and effective warning of the possible risk of natural or
other disasters is widely recognized as crucial to saving |lives and protecting
property fromdamage. It is also a key conponent of effective disaster
managemnent .
2. The increased vulnerability of many conmunities suggests that |oca

practices and the soci o-econonic conditions threatened by natural hazards need
to be studied so that warnings may contribute to the reduction of risks. Wile
natural disasters affect all countries, they have a disproportionately greater

i npact on devel opi ng countries, including countries with enmergi ng econom es,
those with economies in transition and those with special circunstances, such as
smal | island devel oping States and | and-1 ocked countri es.

3. In recent nmonths, there has been evi dence of successful warning practices.

I n Bangl adesh earlier this year, nore than 500,000 people were evacuated from
areas exposed to the nost severe effects of a tropical cyclone. This was
acconpl i shed through the tinely collaboration of scientists, public authorities,
| ocal adm nistrators and the full understanding of conmunities prone to natura
di sasters. In contrast, floods of unexpected force overwhel ned exi sting warning
or protective nmeasures in countries of North and South Anerica, Central and
Western Europe earlier this year

4. Public authorities can benefit froma better understanding of the

i nportance of early-warnings. The necessity of w se managenent of the

envi ronnental conditions on which societies depend is increasingly apparent as
earl y-warning systens take full account of the relationships anong natura
hazards, social vulnerability and environmental conditions in |ocal comrunities.

5. The first report of the Secretary-General on the subject (A 50/526)

el aborated upon initiatives and established programes pronoted by the United
Nations and its specialized agencies in association with Menber States. Present
chal | enges require a nore conprehensive approach, and one that takes greater
account of private initiatives. New forns of information exchange, commercia
interests, and nore rel evant gl obal experience related to disaster reduction
will contribute to inproved early-warning practices. Future investnments in
early-warning systens are required and will be of great benefit in countries
nost seriously affected by natural and simlar disasters.

6. Future advances in early warning will require additional comitnments from
Menber States. Progress in this domain will also open new opportunities for
both | ocal community initiatives and comercial involvenment. Early warning
needs to be reoriented away fromlargely technical concepts pursued within
singl e sectoral areas of interest. Enphasis nust, therefore, be placed on

i mprovi ng the understanding of |ocal needs and on involving those who are nost
directly affected by natural and rel ated hazards.
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B. The international process for inproved early warning
7. In 1991, the Scientific and Technical Commttee of the International Decade

for Natural D saster Reduction declared early-warning for disaster reduction as
one of the Decade's three programme targets. To neet this objective, this

Advi sory Conmittee of the Secretary-CGeneral has encouraged all countries to
ensure ready access to global, regional, national and | ocal warning systens as
part of their national devel opnent plans by the year 2000.

8. Two additional programme targets were established by the Conmttee in 1991
nanely, the integration of conprehensive national risk assessnent with nationa
devel opnent plans, and the application of practical mtigation nmeasures that
address | ong-term di saster prevention, preparedness and comunity awareness at
national and local levels. |In doing so, essential |inkages have been
established for institutionalizing effective warnings within nationa

devel opnent policies.

9. The critical nature of early-warning in protecting vital resources and in
addressi ng national devel opnent objectives was further highlighted at the Wrld
Conference on Natural Disaster Reduction held in Yokohama, Japan, in May 1994
(see the report of the Conference, A/ CONF.172/9, chap. V). The Conference
stressed that, for early-warning to be successful, a conmtnent in public policy
decisions was required. In this respect, pertinent scientific know edge and a
publ i ¢ awareness of early-warning capabilities were recogni zed as being
essential for viable political initiatives. Specific proposed activities were
outlined in the primary outcone of the Conference, the Yokohama Strategy for a
Safer Wirld: Quidelines for Natural Disaster Prevention, Preparedness and
Mtigation containing the Principles, the Strategy and Pl an of Action (ibid.
chap. I, resolution 1, annex 1).

10. The Assenbly, in its resolution 50/117 B, requested the Scientific and
Technical Committee to undertake a study of ways to inprove the effectiveness of
early-warning for natural and simlar disasters with an adverse inpact on the
environnent. The |IDNDR secretariat has continued to work through an

i nter-agency and mul ti-disciplinary approach previously used in the devel opnent
of the International Framework for Action (Assenbly resol ution 44/236, annex).
The secretariat convened five international expert working groups to study
aspects of early-warning as they relate to geol ogi cal hazards,

hydr onmet eor | ogi cal hazards includi ng drought, technol ogi cal hazards, the use and
transfer of nodern technol ogy, and national and |ocal capabilities pertinent to
ear | y-war ni ng.

11. The conclusions of the expert working groups reflect global experience and
formthe basis of the present report. Detailed information reports from each

wor king group are available fromthe | DNDR secretariat. Additional information
about early-warning related to wildfire, as well as guiding principles for the
effective inplenentati on of national early-warning systens, are al so avail abl e.

12. The findings of the | DNDR expert groups, the present views conveyed by this
report, and those expressed by Menber States will become substantive inputs for
an international conference on early-warning systens for the reduction of

natural disasters, to be held in Potsdam (Germany) in Septenber 1998. This
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techni cal and scientific conference is being sponsored by the Government of
CGermany with the coll aboration of United Nations agencies and internationa
scientific organizations. As a milestone event of the |IDNDR Franmework for
Action, the conference will identify acconplishnments and summari ze the
experience gained in early-warning during the Decade. It will contribute to
di scussions regarding the nost suitable United Nations nechanisns to inprove
early-warning for natural disasters for the next century.

1. ESSENTI AL FUNCTI ONS OF EARLY WARNI NG

A. Early warning and the variable nature of hazards

13. Successful early-warning depends on transl ating technical and scientific
know edge into an understandabl e message that infornms a politica

deci si on- maki ng process. The exi stence of operational capacity which can
respond to the political call to action is also required. It is vital to
concentrate on neasures that transfer the warning process closer to |ocations
where people are nmost vulnerable. At the national level, the crucial starting
poi nt rmust be the political recognition of the need to identify those
popul ati ons that are nost at risk. A second pre-requisite for effective warning
i s both the understanding by a vul nerabl e popul ation of the hazards to which it
may be exposed and an appreciation of the natural forces that can destroy

el enents of their economc livelihood and social well-being.

14. The magni tude and scope of hazards can affect the anticipated effectiveness
of early-warning practices. The tine scale and long-terminplications of
effects have a distinct bearing on the suitability of forecasting practices as
they relate to specific hazards. In addition, an appreciation is required of
the |inkages between natural events and resulting technol ogi cal hazards, and
conversely, of the inpact of human activities on the frequency or severity of
the effects of natural hazards.

15. Newly energi ng phenonena, such as the possibility of long-termclinmate
change with the expectation of disastrous effects on a global scale or, better
known, periodi c seasonal or geographical anonalies such as the El N fio Southern
GCsci |l l ati on phenonenon, create further uncertainties and new chal |l enges for
institutionalized warning practices.

16. Utimately, early-warning systenms nust address the individual hazards that
af fect people where they live. This needs to be enphasized as hazard patterns
change with an increasing frequency of snall-scale and physically dispersed
hazards influenced by human behavi our and environmental practices that,
nonet hel ess, have significant |ocal inpact with cunul ati ve consequences.

B. Early warning for hydroneteorl ogi cal hazards

17. Hydrometeorl ogi cal hazards include a wide variety of meteorol ogical,
hydr ol ogi cal and climtic phenonena that can pose a threat to life, property or
the environnent. Warnings are presently issued by one or nore nationa

nmet eor ol ogi cal and hydrol ogi cal services for over 30 different types of natura

/...
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phenonena. As conponents of gl obal weather, hydroneteorl ogical hazards are the
nost frequent w despread and extensively observed natural hazards.

18. Weather conditions are intimately associated with econonm ¢ endeavours and
soci al well-being. The violence of extrenme anomal ous climatic conditions and
the destruction caused by single events underlie the inportance that must be
attached to these conditions. Fortunately, despite their variations in tenpora
and spatial scal es, hydroneteorlogi cal hazards can be continuously nonitored,
anal ysed, predicted and reported upon by a well-established global scientific
and technical infrastructure.

19. The national neteorological services in nost states and territories are
engaged in the daily work of conprehensive data collection, analysis and
operational weather forecasting. These national services, working

col l aboratively in real time, provide the unique operational capabilities of the
Wirld Weat her Watch of the World Meteorol ogi cal Organisation (WD), a

coordi nated international system of national neteorol ogical and hydrol ogica
services that is based on the commpbn acceptance of protocols and standard

term nology. It conprises three conponents: the d obal Cbserving System which
i ncludes a constellation of geostationary and polar orbiting satellites and
provi des data needed for hazard identification and anal ysis; the d obal Data
Processi ng System which produces weat her analysis, forecasts, and other fornms
of guidance | argely based on nunerical nodel output; and the G oba

Tel econmuni cation System which links all the countries of the world and rel ays
observations, forecast guidance and other advisory and infornmati on products.

20. This basic institutional infrastructure, in place for nore than 30 years,

al so supports other conprehensive international progranmes dedicated to specific
hazards and overarching climatic concerns. These include other specific
programes supported by WMO in association with Menber States |ike the Wrld
Climate Programe, the Tropical Cyclone Programme, and the Hydrol ogy and Water
Resour ces Programme.

21. Owning to the denonstrated effectiveness of this international system of
national capabilities, components of the Wrld Wather Watch have been enpl oyed
to performadditional early-warning functions associated with other hazards.

For exanpl e, the d obal Tel ecommuni cati on System has been used to comunicate

i nformation and war ni ng gui dance about vol cani¢c ash clouds in cooperation with
the International Gvil Aviation Oganization (ICAO and to di ssem nate tsunam
war ni ngs in cooperation with the Intergovernnmental Oceanographic Conm ssion of
the United Nations Educational, Scientific and Cultural Organization (UNESCO).
It al so cooperates with the International Atom c Energy Agency in the gl oba
comuni cation of information regarding nucl ear accidents.

22. As early-warning requirenents are considered for the next century, the
effects of weather and climte on other hazards need to be increasingly taken
into account. The effect of weather conditions on wildfire is well known, and
research increasingly provides additional insight into the consequences of fire,
snoke and ash on |long-term weather patterns. Mre is now known regardi ng how
natural, chem cal or nuclear pollutants are dispersed through air, |land and

wat er, often by neans of hydrol ogical, neteorological or climtic forces.



A 52/ 561
Engl i sh
Page 7

23. Drought presents a special challenge for effective early warning owing to
its conplex and protracted devel opnent. Consistent nonitoring of vulnerability
to drought is required because of its w despread and often devastating effects
that strike at the npbst basic human needs of food, water, shelter and security
through increnental deprivation. Effective drought managenent, as opposed to
drought relief, is dependent upon the early identification of risk indicators.

24. The various factors that contribute to drought necessarily involve the
coordi nati on of professional disciplines that cut across traditional areas of
sectoral responsibility and the mandates of different organizations.

Mul ti-disciplinary nonitoring and forecasting programes currently exist for
drought, such as the dobal Information and Early-warni ng System on Food and
Agriculture. These existing arrangenents denonstrate the feasibility of
international and regi onal agreenents to practical institutional arrangenents,
whi ch coul d have wi der application for the sustained nonitoring of continuing
natural hazard ri sks.

25. The integrated gl obal systemthat has been established for the nonitoring
and warni ng of hydrometeorl ogi cal hazards through the coordinated activities of
national services is dependent on the free and unrestricted exchange of data and
t he conmuni cation of information. Comercial endeavours or political processes
that restrict access to freely available informati on woul d be detrinental to the
exi stence of effective warning functions. The comrercialization of
hydronet eor| ogi cal data or any political restrictions that could Iimt the
availability of information essential to warning systenms w thin individua
countries or internationally can only reinforce inequalities based on wealth or
political advantage. This would, in turn, increase vulnerability in those very
countries of special circunstances where the need for inprovenment is greatest.

26. Inprovenents in the accuracy and tineliness of early warning for

hydr onet eor | ogi cal hazards now rest predom nantly on the ability to extend
existing practices, material resources and professional capabilities to areas of
| esser coverage, concentration or quality in sonme devel oping countries. This
wi Il involve upgradi ng observational networks and tel ecomunication systens in
devel opi ng countries and anong ot her countries with special considerations.

27. Despite widespread and rapidly evol ving neans of internationa

transm ssion, the commnication of early warning is still problematic for many
of the world's people. Basic tel ecomunication services renmain inadequate in
sonme countries, while in others disaster-resistant forns of communication are
required.

28. In cases where inprovenment in hydroneteorlogical early-warning is required,
wi der public awareness and education of vul nerabl e popul ati ons assunmes critica
i mportance. |In order to take account of the full inmpact of human actions and

the growth inherent in comunities over tine, particular attention is needed to
ensure the continuous devel opnent of |ocal capabilities enbedded in the on-going
activities and daily practices within local comunities.
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C. Early warning related to geol ogi cal hazards
29. In contrast to many hydroneteorl ogi cal hazards that devel op over a matter

of hours or days, geol ogical hazards characteristically produce sudden, dramatic
and devastating events. They are driven by powerful forces built up over nuch

| onger time periods largely beyond the daily sensibilities of the genera
popul ati on. Equally, the conplex events that suddenly disclose the apparent
geol ogi cal hazards are often not yet fully understood by even the nost

sophi sticated scientific analysis.

30. Unlike hydroneteorl ogi cal hazards, the probable physical |ocation of nost
geol ogi cal hazards, with the exception of tsunanms, are fixed and |argely
confined to areas that can be broadly identified in advance. Potential risks
can be localized in broad terns by paraneters of plate tectonics and other
aspects of earth science, or inrelation to locally distinctive physica
characteristics of an area. |n many cases, the primary | and effects of

vol canoes and | andslides can be estimated within fixed and identifiable

proxi mties.

31. The nost distinguishing factor of geol ogi cal hazards is that in many cases
they strike with little or no advance warning. Mich has been | earned in recent
years about the geol ogical forces that i medi ately precede sone vol canic
eruptions, and in optimal conditions sone hours notice can be communi cated about
a potential tsunam occurring over a w de geographical area. Nevertheless, the
extreme conplexity of the forces that create geol ogi cal hazards severely lints
precise estinmates of their physical |ocation or specific tinmes of occurrence.
An uncertainty about specific geological events undermnes the reliability of
any warning. This lack of know edge that could be translated into practica
neasures to avoi d geol ogi cal hazards prevents nost opportunities for
conventional early warning actions.

32. It becones increasingly inportant to understand the nature of the effects
of geol ogi cal hazards that can be understood scientifically, so that prelimnary
protective neasures can be taken in areas of known risk. The dissem nation of
these mtigation practices and the wide public understanding of their value are
necessary to fully benefit fromearly warning.

33. It is inportant to distinguish the relative feasibility of early warning as
it applies in geological terns. A warning is usually a recomendati on or
instruction for preventive or protective action, such as the evacuation of an
area. In contrast, a prediction is a statenent that a geol ogi cal hazard of a
specified nature will occur with a given probability during a certaintinm in a
prescribed geographic area. A scientific prediction provides the basis for a
war ni ng, issued by governnent officials.

34. Short-term earthquake prediction depends on the existence, detection, and
recogni tion of anomal ous phenonena that are preparatory to the sudden onset of
an event. The nost conprehensive anal ysis of potential earthquake precursors
has been conducted by the Subcomm ssion on Earthquake Prediction of the
International Association for Physics and the Earth's Interior (IASPEI) in 1991
and nmore recently in 1997.' |In considering a list of the known possible
anomal i es and precursors to earthquakes, the | ASPEI Subconm ssi on concl uded t hat

/...
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there was not a single method of prediction that could be said to be accepted
uni versal ly and by which earthquakes could be reliably predicted.

35. Regardl ess of whether short-term earthquake prediction is inpossible or,
nore optimstically, unresolved due to | ack of observations, few scientists
would claimthat it is a proven capability. Mst inportantly, it nust be

consi dered that at the present tine there is no short-term earthquake prediction
capability with any degree of consistency or reliability. The processes that
give rise to earthquake hazards are conplex in nature, and there are inherent
difficulties that make reliable short-term earthquake prediction a difficult
research chal |l enge.

36. While precursors of other geological hazards nay permt nore opportunity
for short-termprediction, the possibilities nust be qualified. The Tsunam
War ni ng System operated by the UNESCO I ntergovernnental Cceanographi ¢ Comm ssion
is a well-established and respected warning systemthat inmediately dissen nates
t sunam warni ngs throughout the Pacific Basin after the detection of a precursor
event .

37. Unlike the field of earthquake prediction, where only a relatively small
nunber of precursors have been observed, vol canol ogy benefits from anpl e
eruption precursors. Yet some potential precursors are so anbiguous that only a
vague al ert can be sounded, and still others do not culmnate in an eruption at
all. The largest problemfor volcanic prediction is insufficient frequency,
spatial concentration, and parameters of observation to distinguish one
interpretation fromanother. Even recent advances in the scientific
under st andi ng of these conpl ex events | eave nuch to speculation or, at best, any
systematic patterns observed may be highly opportunistic to specific events or

i ndi vi dual exanpl es.

38. Gven the difficulties of predicting in nost instances the occurrence of
geol ogi cal hazards, it is inportant to understand the effects of these hazards
in a specific location in advance. The issuance of advisory instructions should
be based upon know edge of possi bl e consequences of geol ogi cal hazards. A
prediction of possible effects is necessary for devel opi ng appropriate
preventive neasures and for the establishnent of response plans.

39. The concept of plate tectonics provides a franmework for interpreting the
significance of information as it applies to the potential occurrence of
geol ogi cal hazards. Therefore, there is an adequate basis for undertaking
further studies and neasures in specific locations to avert potential |osses.
The use of high-resolution, localized information is inportant for the
nonitoring of changes that can increase the vulnerability of local communities
to the effects and intensity of geol ogical hazards such as earthquakes,

| andsl i des, subsidence, or ground coll apse.

40. O her neans of inmmediate action as a result of real-tinme warnings can be
enpl oyed to prevent the worst effects of geol ogi cal hazards. Hi gh-speed
conputati on and comuni cations systens are able to predict effects as a
geol ogi cal hazard is taking place, and to conmuni cate i nformati on about the
hazard to |l ocations at risk before the effect has occurred. The potenti al
effects of tsunami s can be notified to conmunities at risk, and aviation can be

/...
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war ned of hazards posed by the atnospheric dispersal of invisible volcanic ash

clouds. In Japan and in the United States of America, the rapid detection and
conmuni cati on of specific earthquake effects have shut down transportation
systens and hazardous industrial processes. It nust be noted that these

sophi sticated technol ogi cal possibilities demand technical and materi al
resources not readily available in many disaster-prone countries.

41. Nurmerous scientific bodies and institutions are dedicated to the active
study and reporting on geol ogi cal hazards internationally. However, unlike the
international infrastructure that has been devel oped on the basis of distributed
technical abilities and national agencies concerned w th hydroneteorol ogy, no
conparabl e institutionalized capability exists at present to address early
war ni ng i ssues and rel ated gl obal concerns for geol ogi cal hazards.
Qpportunities should be explored to address early warni ng of gl obal hazards and
di saster events on a nore conprehensive basis in which operational synergies
could be realized and inter-disciplinary benefits obtained. 1In this connection
it may be appropriate to reassess, through the United Nations system the
percei ved needs and the possible benefits of linking currently fragnented
responsibilities related to geol ogi cal hazards. This could provide increased
access to consolidated information and enabl e the di ssem nation of nore

consi stent know edge related to early warning.

D. Early warning for technol ogical hazards and
environnental conditions

42. An inportant outconme of the Wirld Conference on Natural D saster Reduction
was the recognition of the close |inkages between di saster | osses and

envi ronnent al degradati on, as enphasi zed in Agenda 21.2 More specifically, the
Conference reaffirmed Principle 18 of the Ri o Declaration,® which stressed the
need for the international conmunity to assist States afflicted by natura

di sasters and ot her enmergencies that are likely to produce sudden harnfu
effects to the environnment.

43. Wth these commtments, technol ogi cal hazards resulting fromthe spread of
econom ¢ growth and industrial devel opnent have becone an additional risk to
soci eties and the environnents on which they depend. As the density of

i ndustrial activity increases and the probability of incidents rises, the
detection and early warning of risks to the environnent nust become a ngjor
responsibility in the inproved coordination of early warning practices

worl dwi de. In addition, thought nust be given to possible hazards associ ated
with new forms of production. These include activities associated with genetic
technol ogy, and the preval ence of other types of biological contam nation.

44, Hazardous waste di sposal may pose a threat to comunities and, in many
cases, the risk grows as the identification of socially and econom cally
accept abl e sol uti ons becones nore difficult. This is particularly problematic
for countries undergoing econom ¢ transition and where industrial processes are
bei ng upgraded. As nany of these risks develop increnentally, and may only
enmerge after sone time, a greater enphasis needs to be placed on nonitoring
capabilities and the conplete life-cycle assessnent for products and the

manuf acturing, use and di sposal processes concerned.
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45. Adequat e safeguards in the use or disposal of hazardous materials are an
addi ti onal econom c burden, particularly for econom cally di sadvant aged

soci eties. Econonic inducenents encourage the transfer of hazardous materials
from sophi sticated societies to poorer, less-industrialized countries where
adequate warning and protective nmeasures are costly or are not yet fully

devel oped. The di sposal of sone hazardous nmaterial nust be rendered safe and
nonitored for all tine. |In these cases, early warning capacities must be

per pet ual

46. Environnent damage can be caused through oversight, insufficient
enforcenent of controls or standards, or the excessive denmands of

i ndustrialization inpacting upon the provision of basic needs, particularly in
urban environments. As hazards thensel ves result from human behavi our, |oca
know edge and forewarni ng can be enployed to formthe basis of an early warning
system National |egislation, technical nmethods and institutional procedures
often exist within countries to address localized events. However, in the
context of atnospheric or water-borne contam nation, which can |ead easily to
transboundary effects, there are fewer systematic procedures for early warning
of technol ogi cal hazards. At present, the preval ence of technol ogi cal hazards
and their increased risk to humankind and the environment are insufficiently
integrated into existing early warning nmechani sns.

47. There are presently at least 20 different United Nations departnents,
programes or agencies involved in some nmanner with technol ogi cal hazards in an
international context. The question nmust be asked to what extent they are
coordi nated, conpatible and conpl ementary? Mst inportantly, greater definition
is necessary to specify primary responsibilities for defining and inplenenting
gl obal responsibilities for early warning related to technol ogi cal hazards and
envi ronnental ri sks.

48. Experience has shown that much can be achi eved through a coordi nat ed
approach. Spurred on by international concern inmmediately follow ng the
Chernobyl disaster, the international Convention on Early Notification of a

Nucl ear Accident and the Convention on Assistance in the Case of a Nucl ear

Acci dent or Radiol ogi cal Energency* provide useful exanples of cross-sectora

and transboundary issues being addressed effectively. The coordination provided
by the International Atom c Energy Agency and the direction that has resulted in
est abl i shing conmon nonencl ature, standard protocols, and agreed reporting
procedures have enabl ed different agencies of the United Nations systemto

conpl ement each other in operational terns for warning and response activities
related to nucl ear accidents.

49. Regional initiatives have also seen States that share a risk within a

geogr aphi cal area conmbine their interests. The Convention on the Transboundary
Effects of Industrial Accidents of the Econonmic Conmi ssion for Europe provides
for measures regardi ng the prevention, preparedness and response to industrial
acci dents capabl e of causing transboundary effects. Twenty-one States have al so
acceded to the Open Partial Agreenent of the EUR-OPA Maj or Hazards Agreenent
with the main aimof closer cooperation in a nulti-disciplinary context to
ensure better prevention, protection and organi zation of relief in the event of
maj or natural or technol ogi cal disasters.
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50. There is currently a need for international agreenent on designating an
authority that would harnonize the many interests involved, and devel op gl oba
standards for warning and effective response of technol ogical disasters. A
joint United Nations Environnent Programe (UNEP)/Department of Humanitarian
Affairs of the Secretariat Environment Unit was established in the Departnent in
1994 to enhance and coordi nate international response to environmenta

di sasters. Mbre needs to be done to consolidate information about the risks
posed by technol ogi cal hazards and to devel op synergi es between early warning
functions and to integrate theminto appropriate prevention strategies.

51. The interplay between the effect of hazards and the achi evenents of

nati onal devel opnent, and the extent to which one is able to influence the
other, is mirrored in the relationship between technical acconplishnment and the
mai nt enance of environnmental viability. A simlar need for bal ance and wi se
nmanagenent exists in the nmore w dely devel oped understandi ng and commtrent to
careful nmonitoring of the effects of natural forces on the environment.

52. WlIldfire, which is essential for maintaining natural dynam c equilibrium
productivity and the carrying capacity of many ecosystens, can easily destroy
i nportant social and econonmic assets if left uncontrolled. Significantly,

absol ute prevention policies were pursued for years, until it was recognized
that wildfire could never be conpletely controlled because of practical and
financial limtations. Subsequently, the inportance of managing wildfire

hazards becane the dom nant policy pronoted through the collaborating interests
of public authorities, commercial interests and local conmtnents driven by a
conbi nati on of bal anced econonmic, social and ecol ogi cal val ues.

53. Early detection and warning practices are critical to naking decisions
necessary for appropriate fire managenent responses and to nmintain bal anced
natural and human-influenced fire regines. As wildfire produces conditions to
create other potential hazards, such as atnospheric pollution, or increased
erosion and siltation, which can lead to flooding, fire nanagenent practices
constitute an inportant elenent related to environmental hazards.

54. O her environnental issues need to be considered when addressing wi der
early warning concerns. The consequences of weather conditions can either

i ncrease or reduce the possibility of severe insect infestation of food supplies
on which mllions of people depend. Severe erosion, which reduces agricultura
production as in parts of Africa or which threatens the existence of cities as

i n Bangl adesh equal | y demands attention for naintaining early warning systens as
an essential part of devel opment programmes.

55. There is a current need to provide nore conprehensive attention to the
early warning of technol ogical and environnmental hazards. Specialized know edge
and various organi zati onal mandates have created gaps or unclear delineations of
responsibility in current institutional abilities to address adequately early
war ni ng for technol ogi cal hazards and issues of severe environnenta

degradation. An existing United Nations authority should be designated to
organi ze gl obal efforts to consolidate information, to sustain focused attention
and to coordinate distributed inplenentation responsibilities.
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I11. TECHNOLOGY DEPENDS ON PECPLE

A.  Technol ogi cal opportunities for inproved early warning

56. The rapid devel opnent of new technol ogy and increased opportunities for its
availability in many parts of the world have had a significant effect on

i mproving early warning effectiveness in recent years. Technol ogi es associ at ed
wi th space-based and terrestrial renote sensing, geographic information systens,
satellite observation and communi cati ons, mathenatical nodelling of event
scenarios, and the entire field of global communications have revol utionized the
ability to nonitor, analyze and di ssem nate accurate and tinmely information
about natural hazards.

57. Access to new technol ogy anong devel opi ng countries has frequently been
difficult for technical and economic reasons. |Insufficient training in the use
of avail abl e technol ogi es has hanpered their rapid integration into comon
practice. Capital costs and the recurrent expenditure for maintenance or
supporting equi prent have also been limting factors.

58. Wth respect to other technol ogies, there are indications that earlier
barriers are being dimnished as costs are reduced and applicati ons becone
better understood. As attention is given to devel opi ng new t echnol ogi es

rel evant for inproved early warning, enphasis nust equally be given to its
practical applications. Sophisticated know edge or conpl ex procedures need to
be translated into useful idions if they are to provide a benefit to the people
nost directly affected.

59. Renpte sensing technol ogy has proven to be of great use in observing and
nonitoring the spatial distribution of hazard-related data. The availability
and wi despread use of renmbte sensing data have increased enornously as nore has
becone avail able at continuously reduced cost. Geographic information systens
that are able to conmbine a variety of space and | and-based data enabl e scenari os
to be anal yzed that woul d have been inpossible only a few years ago.

60. Meteorological satellites now nonitor the earth's atnosphere, oceans and

| and surface alnost in real tinme. |If all currently planned comrercial and
governnental satellites are | aunched, by the year 2000 nunerous satellites wll
be providing continuous global data. A need will devel op, then, to ensure that
the wealth of technical data is translated into useful information so that it
may be nost effectively utilized. It nust also be commonly and freely
accessi bl e to national early warning systens.

61. Simlarly, the benefits of interactive, global telecomunication systens
are rapidly becom ng evident as comercial interests engage in intense
conpetition to serve predom nantly urban areas of countries with well-devel oped
econom es. Al though the intended area of coverage for sonme of these systens is
global, in practical ternms the services are not yet readily available in renote
areas or in many devel oping countries. Comercial system devel opers are
expressing the expectation that, within the next five years, dozens of
satellites will provide conprehensive and affordable early warning comunication
accessi bl e anywhere in the world. The conmercial interests propelling these



A 52/ 561
Engl i sh
Page 14

devel opnent s have al ready denonstrated capabilities that can revol utionize | oca
access to hazard and di saster nanagenent infornmation

62. These i mminent devel opnents in tel ecommunications are encouraging for

i nproved international, as well as local, access to early warning. d oba
econom c trends al so suggest that the dissem nation function of technical data,
public information and authoritative warnings will increasingly rely on
comercial enterprises. Wen coupled with the al ready denonstrated growth and
effectiveness of other forms of el ectronic communication, a much wi der

di ssem nation of warning information will be possible in the early years of the
next century.

63. There is a potential risk associated with multiple and varied sources
providing warning information, as the public can obtain inaccurate or
contradictory information. Oficial, authenticating authorities, whether of a
scientific or political legitimacy, can be nore easily bypassed in ways that
becone detrinental to established energency procedures. Wth increased
availability of technology, there is an associated need to take into account
human factors; local relationships, both institutional as well as interpersonal
nust be factored into the warni ng process.

64. Mulnerability analysis and risk assessment essential for sound early
war ni ng practices can only be effective if disaster-prone countries are able to
incorporate theminto an institutional process that includes comunity

i nvol venent. The human di nension of utilizing technol ogical advances,
particularly in the feasibility of application in |ocal comrunity surroundi ngs,
is an issue which devel opnental processes nust increasingly enbody. A

wel | - focused system based on an accurate understandi ng of the need, nust

refl ect the know edge, technical and human resources available within | oca
conmmuni ti es.

65. Donor governnments shoul d be encouraged to include a | ocal conponent of

di saster-resi stant comuni cations into tel ecommunications or simlar
infrastructure projects that extend basic services to |ocal comunities. Wthin
the United Nations, the further devel opnment of autononous basic research and
education capabilities at local and national |evels, such as that existing
within the Ofice for Quter Space Affairs, should be supported to facilitate
adaption of advanced technol ogi cal nethods at the local level. 1In addition, the
busi ness comunity, in particular, should be viewed as a valuable and virtually
unt apped resource in this respect.

B. Relevance of |ocal perspectives

66. The foregoi ng observations reflect increasing scientific know edge about
hazard identification and analysis, coupled with the possibilities for advances
in tel ecormmunications and information technology. It is already technically
possi ble to forecast many hazard events and to comruni cate warnings, often in
real tine, to national authorities responsible for disaster nanagenent in a
given country. In many contexts, however, these inprovenents have not been
acconpani ed by a commensurate increase in the capability of disaster managenent
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agenci es and systens to use warning information to reduce risks at the nationa
and | ocal |evels.

67. Mich of the previous research and application has focused on inprovenents
in hazard nmonitoring, forecasting and neans of dissenmi nation in nmacro scal es of
i mpl ementation. Unless national and | ocal capabilities for basic early warning
functions are inproved within individual countries, external enhancements in
hazard forecasting and tel ecomruni cations will not necessarily lead to
successful mtigation practices. This is particularly relevant to the needs of
devel opi ng countries, snall island devel oping States, countries w th econom es
in transition and others with special circunstances.

68. National disaster managenent authorities need to devel op conpl ementary and
i ntegrated sub-systens in order to transformwarning information into effective
and sustained risk reduction practices. These require organizationa

structures, information flows and deci si on-maki ng protocols capabl e of acting
effectively at both national and local levels to nonitor and forecast hazards at
those levels, and to generate risk scenarios that can indicate the potentia

i npacts of an inpending hazard event on specifically identified vul nerable
groups and sectors. It is inportant to devel op di saster preparedness strategies
that include actions required to reduce | osses and expected danage. Equally,

t he conmuni cation of timely information on inpending hazard events, potential

ri sk scenarios and preparedness strategies to distinct vul nerable groups and
sectors nust be expressed in a manner understandable by them so that appropriate
mtigating action can be taken

69. It is inportant that efforts to focus warning functions at the |ocal |eve
address the actual and full range of hazard types experienced |ocally, taking
full account of patterns and trends in their evolution. Consideration needs to
be given to the dynam c¢ nature of the hazards and, equally, to the growh and
alteration of local conditions that constitute social and econom c neasures of
vul nerability. Local know edge related to hazard occurrence, physica

condi tions of vulnerability and comunity coping strategi es needs to conpl enent
other forms of scientific and technical data. The nore transparent and

i ncl usi ve these neasures of data collection and utilization are, the nore
understanding that is created anong the peopl e concerned.

70. Experience denonstrates that warnings are nore likely to be heeded and
acted upon if they occur in association with programes of public information
and on-goi ng education about risks. |f vulnerable groups of people are famliar
with the risk levels in areas in which they live, there is a greater probability
that they have devel oped their own coping strategies.

71. The design and inplenmentation of public informati on and education
programes should be an integral part of any conprehensive early warning or

di saster managenent programe. They need to include effective comrmunication
strategi es, taking account of both the formand the neans of conveying the
warning information. Above all, they nmust be relevant to the perceptions and
| ocal know edge of those who receive warnings and are expected to act on them
Progranmmes nust be sustainable over the long termif local early warning
capabilities are to be nmaintained.
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72. The overall enphasis of national disaster nmanagenent agenci es and systens
must shift thinking fromenergency response contingencies towards a better
under st andi ng and commtment to the values of risk reduction. Such a change in
enphasi s depends on national authorities making risk reduction a politica
priority at the national |evel and pursuing it with appropriate institutiona
refornms and necessary investnent. The devel opnent of institutional capacity for
di saster managenent al so needs to be encouraged at the local |evel, particularly
in acomitnent to enhance the deci sion-naki ng processes of vul nerabl e groups of
peopl e.

73. The nore decentralized, participatory and risk-oriented a national disaster
nmanagenent systemis, the nore able it will be to devel op, nmanage and support
effective early warning practices. Wile support and broad direction from
national authorities are essential, along with the inportant |inkage to
external |l y-derived information and conmmuni cati on nmechani sns, specific functions
can best be inplenmented through | ocal understanding and conm tnent.

V. CONCLUDI NG OBSERVATI ONS

74. The objective of early warning is to enpower individuals and communities,
threatened by natural or simlar hazards, to act in sufficient time and in an
appropriate manner so as to reduce the possibility of personal injury, |oss of
life and damage to property or fragile environments.

75. Risk assessnment provides the basis for an effective warning systemat any
| evel of responsibility. It identifies potential threats from hazards and
establ i shes the degree of |ocal exposure or vulnerability to hazardous

condi tions. This know edge is essential for policy decisions which translate
warning information into effective preventive action

76. Several groups nust contribute to this enpowernent. Each has a set of
essential overlapping functions for which it should be responsibl e:

(a) Menbers of vul nerabl e popul ations shoul d be aware of the hazards and
the related effects to which they are exposed and be able to take specific
actions thenselves that will mninmze their personal threat of |oss or damage;

(b) Local comunities should have sufficient famliarity with the hazards
to which they are exposed and the understandi ng of advisory information received
to be able to act in a manner to advise, instruct or engage the population in a
manner that increases their safety or reduces the possible |oss of resources on
whi ch the comunity depends;

(c) National Governments should prepare and i ssue hazard warnings for
their national territory in a tinmely and effective manner and ensure that
war ni ngs and rel ated protective guidance are directed to those popul ations
determ ned to be nost vul nerable to the hazard risk. The provision of support
to local communities to utilize information and to devel op operationa
capabilities is an essential function for the translation of early warning
know edge into risk reduction practices;
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(d) Regional institutions should provide specialized know edge, advice or
benefit of experience in support of national efforts to develop or to sustain
operational capabilities related to hazard risks experienced by countries that
share a conmon geographi cal environment. Regional organizations are crucial to
linking international capabilities to the particular needs of individua
countries and in facilitating effective early warning practices anpong adj acent
countri es;

(e) International bodies should provide a neans for the shared exchange of
data and rel evant know edge as a basis for the efficient transfer of advisory
information and the technical, material and organi zational support necessary to
ensure the devel opment and operational capabilities of national authorities or
agencies officially designated as responsible for early warning practice.

77. The follow ng recommendati ons have been devel oped to advance an effective
i nternational mechanismfor early warni ng under the auspices of the United
Nations. The following activities, and the concentration of effort which they
suggest, shoul d proceed through the inplenmentation of the IDNDR I nternationa
Framewor k and the Yokohama Strategy and Plan of Action

(a) Future energies and resources shoul d be concentrated on the
devel opnent of operational early warning capabilities within disaster-prone
countries. Wiile attention has previously largely been paid to technica
applications, there is now a need to concentrate on gai ni ng human under st andi ng
and strengtheni ng organi zational relationships essential for effective early
warning. This applies particularly to devel oping countries, snall island
devel oping States, countries in econonmic transition, and other countries of
speci al circunstances;

(b) A long-termcommtment to public awareness, information progranmes and
ot her educational activities that contribute to broad public understandi ng of
| ocal |y experienced hazards, potential risks and the feasibility of disaster
reduction neasures is an essential requirenment for effective and sustainabl e
early warni ng systens;

(c) Early warning systens must be integrated wi thin conprehensive disaster
nmanagenent programres focused at |ocal conmunity levels. Also, inproved
coordination is necessary with national authorities and inplenmenting agencies,
at all levels;

(d) At the national |evel, operational early warning capabilities should
be devel oped on the basis of the needs of those |ocal comunities assessed as
bei ng nost exposed to natural hazard risks. A structured hazard assessnent that
i ncorporates high-resolution information about |ocal hazards and vulnerabilities
is essential for appropriately targeted early warni ng systens;

(e) Individual countries should undertake an assessnent of the
ef fectiveness of their national early warning and rel ated response practices,
whi ch shoul d incl ude post-disaster audits of the performance of early warning
and resulting actions during actual events. The results of such assessnents
shoul d becone a part of the justification for proposals to support regional or
i nternational mechani snms at the conclusion of the Decade;
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(f) The international community should agree on guiding principles to
assi st national governnents in their efforts to devel op conprehensive and
effective early warning systenms. These principles should focus on a nmutua
under st andi ng of essential early warning functions and on the use of comon
nonmencl ature, standard protocols and reporting practices;

(g) A consultative forum should be convened by the | DNDR conprising United
Nati ons agenci es and departments concerned with early warning to consider future
operational early warning responsibilities for all geophysical hazards within
the context of coordinated United Nations progranmmes for social and economnic
devel opnent. Recommendations fromthis forum should be considered at the
Pot sdam i nternational early warning conference in Septenber 1998, with a viewto
their possible inclusion in subsequent proposals for inproved coordination of
early warning practices made at the concl usion of the Decade;

(h) An assessnent shoul d be undertaken of the efficiency and suitability
of existing international arrangenents and desi gnated organi zati ona
responsibilities in early warning for technol ogi cal hazards and effects
associated with environnental conditions. This assessment should be used to
incorporate private sector interests and comercial capabilities into
col  aboration for inproved early warning;

(i) Additional research is required to i nprove understanding of the nature
and the effects of hazards. |ncreased enphasis should also be placed on
i ntegrating know edge and experience derived fromresearch into practica
applications at national and |ocal |evels;

(j) Devel opnent banks and other investors in national econom c devel opnent
programes shoul d encourage greater enphasis on effective early warning
practices as a neans of protecting assets. A rationale for these systens should
factor in the planning of national devel opnent policies, such as those pronoted
by bilateral devel opnent assi stance progranmes or programmes adm ni stered
through the United Nations resident coordinator system

78. Inproved early warning for natural and simlar disasters with an adverse
i npact on the environment is no |onger predom nantly an issue of technol ogica
capability. Political commitnent is required to apply the know edge gai ned by
experience and to all ocate adequate resources through efficient organizationa
rel ati onships. These instrunents can devel op the capacities with and anong

t hose people identified as nost vulnerable. It is the acceptance of this
orientation, in practice, which will provide inproved early warning for natura
and simlar hazards in the twenty-first century.
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