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1. In addition to their inputs to the thematic sections of the present report (see section
[11), replies containing additional information were received from the Preparatory
Commission of the Comprehensive Nuclear-Test-Ban Treaty Organization and the World
Meteorological Organization.

Preparatory Commission of the Comprehensive Nuclear—-Test—Ban
Treaty Organization

Development of new monitoring and scientific capabilities

Role of the Comprehensive Nuclear-Test-Ban Treaty Organization network following
the 11 March 2011 earthquake

2. The events following the magnitude 8.9 earthquake on 11 March 2011 triggered all
the verification systems designed to ensure compliance with the Comprehensive
Nuclear-Test-Ban Treaty. It proved again that the Preparatory Commission International
Monitoring System and transboundary data and data products produced by its International
Data Centre have wide-ranging civil and scientific applications of direct relevance to
disaster reduction and mitigation:

* The earthquake and several thousand aftershocks were conclusively detected by the
International Monitoring System seismic stations

« The data generated by the seismic and hydro-acoustic stations helped to raise rapid
alerts by tsunami warning centres in the Pacific region, in accordance with
cooperation arrangements with tsunami warning centres recognized by the United
Nations Educational, Scientific and Cultural Organization

« Infrasound detections provided evidence of explosions at the Fukushima nuclear
power plant

 As the only globa radioactivity network, radionuclide and noble gas monitoring
stations provided independent, reliable, real-time, accurate and verified data on the
global impact of releases from the power plant

» Atmospheric transport modelling predicted with a high degree of accuracy which
stations and countries were going to be affected by the releases. Atmospheric
transport modelling, developed in cooperation with the WMO, is central to the
Comprehensive Nuclear-Test-Ban Treaty verification and provides validated
information on the possible points of origin of the releases, as well as information
on material dispersion, alowing accurate predictions on when and where
detections may be expected. Atmospheric transport modelling prediction of the
plume and real detections of enhanced activity concentrations reported from
International Monitoring System stations that detected Fukushima releases were
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more than 95 per cent accurate, highlighting the predictive capabilities of that
modelling technique

3. Therelease of radionuclides was first detected on 15 March at the Takasaki station,
200 kilometres south-west of the power plant. Observations at International Monitoring
System stations in Petropaviovsk-Kamchatskiy, Russian Federation, and Sacramento,
United States of America, confirmed the release. Detections indicated the release of large
portions of gaseous radioactive materials and a small portion of solid materials.

4. The Comprehensive Nuclear-Test-Ban Treaty Organization radionuclide system is
able to detect low-level radioactivity; it can detect one radioactive decay per second in up
to one million cubic metres of air. The organization’s noble gas detection system provides
unigue information on gaseous releases, and, under certain conditions, those detections can
aready be used as an early warning sign of developing conditions. As a result of the
system’s ultra high sensitivity, the detected concentration levels were generaly not
considered harmful for human beings despite the clear detection of radioactivity.

5. By end of May 2011, activity concentrations at most stations had returned to
background level. During the course of the release, 41 radionuclide stations detected
released radionuclides; also 19 noble gas (xenon) systems provided clear indication of
detection. Those detections covered all of the Comprehensive Nuclear-Test-Ban Treaty
Organization’s radionuclide measurement systems in the northern hemisphere and afew in
the southern hemisphere.

6. Data related to the radioactivity release was immediately made available to States
Signatories to the Comprehensive Nuclear-Test-Ban Treaty. Member States were also kept
informed of the development of the situation by way of six technical briefings since 15
March 2011. Inter-agency cooperation started with IAEA on

21 March 2011. Subsequently, special briefings using data from the Preparatory
Commission were held for WMO, WHO, IAEA and the Office for Disarmament Affairs of
the United Nations Secretariat.

Lessons learned from the experience of the Comprehensive Nuclear-Test-Ban
Treaty Organization

7. The transboundary nature of nuclear accidents requires urgent measures to strengthen
global emergency preparedness and to devise efficient disaster response systems. While
short-term responses are able to address immediate safety and security related issues, “over
the horizon” action over the next 10 to 20 years could include the following:

(& A multiple stakeholder strategic planning review of the global emergency
response framework should be undertaken, including national Governments, international
and regiona organizations, national and international commercial entities, and academic
and scientific research centres,

(b) As part of the strategic review, a thorough capacity mapping (to identify
strengths and weaknesses) of existing global monitoring systems utilized by severa
organizations should be conducted. Given current financial hardships, this is not the time
for duplication of systems. Significant human resources and capital (approximately $1
billion) have aready been invested in the verification regime of the Comprehensive
Nuclear-Test-Ban Treaty Organization. Already more than
80 per cent complete, the International Monitoring System will consist of
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321 seismic, hydro-acoustic, infra-sound and radionuclide monitoring stations and 16
laboratories built worldwide and linked to an extensive and sophisticated global
communication network. Radioactivity is monitored by the International Monitoring
System radionuclide network, comprising 80 particulate stations, 40 of which will be
equipped with noble gas monitoring systems;

(c) Exigting systems and expertise should be utilized and shared, as appropriate,
through cooperative agreements among organizations. Improvement of and synergies
between existing monitoring systems should be emphasized with due focus on the need for
cost effectiveness and existing expertise. Institutional cooperation and specialized
knowledge-sharing between regional and international organizations in accordance with
their respective thematic mandates needs to be fostered and maximized;

(d) State-of-the-art technology should be mastered, including through scientific
interaction and technology foresight. An effective transboundary disaster response system
should employ and account for future technological developments through ongoing
dialogue with the scientific community. Issues such as synergistic use of monitoring
systems, information management and knowledge-sharing should be investigated. It would
also be vital to stay attuned to the “over the horizon” long-term developments in the
sciences and technologies underpinning those efforts, so that relevant and credible
solutions can be made available to meet global public interest and expectations;

(e) Capacity development, education and training should be implemented in order
to push the rapidly expanding scientific frontier even further. In addition to its regular
training activities, the recently launched Capacity Development Initiative of the
Preparatory Commission includes several online and classroom-based course modules on
globa responses to nuclear and other natural disasters. Similar initiatives by other
international organizations would serve to strengthen and broaden participation in their
respective areas of competency and significantly strengthen the international emergency
response framework in the event of nuclear accidents, particularly in regions lacking
national technical and scientific capacity in those areas.

Wor|ld Meteorological Organization

Introduction
World Meteorological Organization missions

8. The mission of the World Meteorological Organization (WMO), as presented in the
Convention establishing the organization is:

(a8) To facilitate worldwide cooperation in the establishment of networks of stations
for the making of meteorological observations as well as hydrologica and other
geophysical observations related to meteorology, and to promote the establishment and
maintenance of centres charged with the provision of meteorological and related services,

(b) To promote the establishment and maintenance of systems for the rapid
exchange of meteorologica and related information;

() To promote standardization of meteorological and related observations and to
ensure the uniform publication of observations and statistics;
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(d) To further the application of meteorology to aviation, shipping, water problems,
agriculture and other human activities;

(e) To promote activities in operational hydrology and to further close cooperation
between meteorological and hydrological services;

(f) To encourage research and training in meteorology and, as appropriate, in
related fields, and to assist in coordinating international aspects such as research and
training.

9. In the light of its mission and the decision of its 189 members to address a set of
global societal needs, WMO is committed to achieving its vision of providing world
leadership in expertise and international cooperation in weather, climate, hydrology and
water resources and related environmental issues, which will contribute to the safety and
well-being of people throughout the world and to the economic benefit of all nations.

WMO institutional role and responsibilities

10. WMO delivers to its members through programmes approved by the World
Meteorological Congress, amajor pillar being the World Weather Watch.

11. The WMO World Weather Watch programme facilitates the development, operation
and enhancement of worldwide systems for observing and exchanging meteorological and
related observations and for the generation and dissemination of analyses and forecast
products, as well as severe weather advisories and warnings and related operational
information. The activities carried out under this programme collectively ensure that
members have access to the required information to enable them to provide users with data,
prediction and information services and products. The World Weather Watch is organized
as an international cooperative programme, under which the infrastructure, systems and
facilities needed for the provision of the services are owned, implemented and operated by
the member countries. This is based on the fundamental understanding that the weather
systems and patterns do not recognize national boundaries and are always evolving on
varying temporal and spatial scales, and that international cooperation is paramount, as no
individual country can be fully self-sufficient in the provision of all weather-, water- and
climate-related services.

12. The World Weather Watch is the key programme of WMO in providing basic data,
analyses, forecasts and warnings to members and other WMO and co-sponsored
programmes, such as the Globa Climate Observing System and the Global Ocean
Observing System, and relevant international organizations.

13. As acomponent of the World Weather Watch programme, the Emergency Response
Activities are of particular relevance to United Nations system-wide study.

Purpose and scope

14. The WMO Emergency Response Activities assist national meteorological and
national hydrological services and other relevant agencies of members, as well as relevant
international organizations, to respond effectively to environmental emergencies associated
with airborne hazards, such as those caused by nuclear accidents or events, volcanic
eruptions, chemical accidents, smoke from large fires and other events that require
emergency atmospheric transport and dispersion modelling support. Those Activities are

11-45465 (C)



SG/HLM/2011/1

11-45465 (C)

carried out through the provision of specialized products by designated Regional
Specialized Meteorological Centres; the development and implementation of efficient
emergency procedures for the provision and exchange of specific data, information and
products related to the environmental emergency; regular exercises; and training for users.

15. Activities related to airborne radionuclide hazards fall under two categories. First,
nuclear accidents or radiological incidents fall under the Convention on Early Notification
of a Nuclear Accident and the Convention on Assistance in the Case of Nuclear Accident
or Radiological Emergency, to which WMO is a party, aong with other international
organizations, under the overall coordination of IAEA, with which WMO signed an
agreement in 1960. Second, WMO collaborates with the Comprehensive Nuclear-Test-Ban
Treaty Organization, with which it signed an agreement in 2003. WMO also provides
specialized operational modelling in support of the Treaty Organization’'s verification
regime.

Organization, governance, plans

16. WMO, as a party to the Conventions on Early Notification and Assistance, is a
participating member, along with many other international organizations, in the 2010 Joint
Radiation and Emergency Management Plan of the International Organizations. Within that
context, in the event of a nuclear accident or radiological emergency, the roles and
responsibilities of relevant international organizations, including WMO, are clearly
described. |AEA coordinates the Joint Plan through the Inter-Agency Committee for
Radiological Nuclear Emergencies.

17. The operationa procedures for WMO are stated in its Manua on the Globa
Data-Processing and Forecasting System.® The regional and global arrangements for
environmental emergency response are set out in appendix |-3 of the Manual, while a users
interpretation guide is contained in appendix 11-7. Those technical requirements are
developed and recommended by the body that oversees the implementation and
maintenance of the World Weather Watch, the WMO Commission for Basic Systems, and
are reviewed regularly by its Coordination Group on nuclear Emergency Response
Activities, whose members include all Regional Specialized Meteorological Centres with
atmospheric transport modelling specialization (8 Centres for forward modelling, and 7 of
those plus 2 others for back-tracking), with the participation of IAEA, ICAO and the
Comprehensive Nuclear-Test-Ban Treaty Organization. WHO has been invited to join this
group, but has not yet participated.

18. The regiona and global arrangements require the three Regional Specialized
Meteorological Centres in the WMO Asian Region (Beijing, Tokyo, and Obninsk, Russian
Federation) to act as lead Centres during any confirmed nuclear/radiological incident in
that region.

19. Routine exercises take place at least four times a year, with the participation of all
Regional Specialized Meteorological Centres with atmospheric transport modelling, and a
few national meteorological and national hydrological services (voluntary). As part of the
International Conventions, Conventions Exercises are carried out with different scopes of
testing, with different frequencies. The last two full international exercises were level 3
exercises conducted in 2005 and 2008; the next in this seriesis scheduled for 2012.

* Available from www. wmo. int/pages/prog/www/DPS/Manual/WM0485. pdf.
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WMO operations during the accident at the Fukushima Daiichi nuclear power plant

20. At the request of IAEA, WMO activated its Emergency Response Activities
mechanism on 11 March 2011 to provide meteorological information to designated
authorities on the likely evolution of the radioactive cloud that was accidentally released
from the Fukushima Daiichi power plant. Operating 24 hours per day, WMO Regional
Specialized Meteorologica Centres in Asia (Beijing, Tokyo and Obninsk, Russian
Federation) issued forecast charts of the dispersion of the nuclear material from the
Fukushima Daiichi power plant on a routine basis until they were no longer required. The
remaining five WMO Regional Specialized Meteorological Centres in other parts of the
world also prepared dispersion charts for comparison and validation purposes.

21. WMO aso made arrangements with the ZAMG meteorological service of Austria to
provide meteorological support to the IAEA Incident and Emergency Centre in Vienna,
while similar arrangements were made with MeteoSwiss, the meteorological service of
Switzerland, to provide meteorological support to the World Health Organization in
Geneva.

22. The WMO liaison office in New York prepared a package of information on the level
of radiation and weather conditions in the incident-affected areas, with reference to the
official data sources such as the Japan Meteorological Agency website. The package was
presented at a meeting of the United Nations Communication Group and distributed by the
Group to United Nations agencies and entities as science-based information.

Nuclear safety and security
Disasters caused by natural hazards

23. It should be noted that earthquakes and tsunamis do not fall under WMO
responsibility and are not hazards related to hydro-meteorological events. There are
therefore no comments about those phenomena or their impacts in this section. However, it
should be recalled that the WMO Global Telecommunication network is used to transmit
tsunami-related warning and information worldwide to national meteorological and
national hydrological services, in operation 24 hours a day, 7 days aweek, which can relay
those warnings at the national level to the relevant authorities.

Links between natural hazards of hydro-meteorological origin and nuclear safety
and security

24. Every year, disasters related to meteorological, hydrological and climate hazards
cause significant loss of life and set back economic and social development by years, if not
decades.

25. Disaster risk reduction is at the core of the mission of WMO, and the nationa
meteorological and hydrological services of its 189 members. WMO, through its scientific
and technical programmes, as well as the above-mentioned network of Regional
Specialized Meteorological Centres and national meteorological and national hydrological
services, provides scientific and technical services. They include observing, detecting,
monitoring, predicting and early warning of a wide range of weather-, climate- and
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water-related hazards. Through a coordinated approach, and working with its partners,
WMO addresses the information needs and requirements of the disaster risk management
community, effectively and in atimely fashion.

26. Preparedness and prevention, combined with effective emergency management and
early warning systems, can significantly contribute to reducing the impacts of hazards on
human life and economic losses. Moreover, the utilization of climate information for
medium- to long-term sectoral planning can reduce the economic impacts of disasters.

27. Because of the need for water to cool their reactors, nuclear power plants® are
located by coasts and rivers. Their functioning is therefore highly sensitive to any weather
or climate conditions that affect the quantity and quality of the required water directly, such
as coastal inundations and river flooding, unusually low water levels or high water
temperatures, or indirectly, for example, ground movements such as induced subsidence
dueto soil dryness or extensive use of ground water in prolonged drought conditions.

28. Under extreme circumstances, nuclear power plants and/or their environment can be
sensitive to the effects of wind, water and waves, thus making the operations inside or
outside the nuclear power plant more difficult. In the case of the accident of the Fukushima
Daiichi nuclear power plant, the combination of electricity cuts and disruption of
electricity generators prevented the safety systems from functioning as expected.

29. One lesson learned is that safety- and security-related accident prevention and
emergency plans and systems must not only allow for natural hazards on a type-by-type
basis, but must also include a multi-hazard approach that allows for the possible impacts of
combined hazards.

30. In that respect, WMO is working in partnership with the United Nations and other
international agencies to support the strengthening of multi-hazard early warning system
capacities, especially in developing countries, including: (a) the detection, monitoring and
forecasting of meteorological and hydrological hazards; (b) analysis of hazards/risks and
incorporating risk information in emergency planning and warnings; (c) dissemination of
timely and authoritative warnings to authorities; and, (d) community emergency planning
and preparedness and the ability to activate emergency plans. Those four components
should be coordinated across several agencies at the nationa and local levels.

Possible changes of hazards with time

31. Natura hazards can change in intensity, frequency and location depending on factors
other than climate change, namely:

« Changes to the physical geography of a drainage basin, including the estuaries; the
offshore bathymetry, coastal profile and catchments areas; or the surface roughness
of the area around the site, which may influence the effects of wind on the plant

« Changes of land use in the area around the site

» Changes in the availability of water due to upstream dams or modification of use
(such asirrigation)

® For the purposes of the present text, “nuclear power plants” should be considered in
a generic sense and assumed to cover other types of nuclear installations, such as
waste reprocessing plants.
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32. For river basins, the design-basis flood is to a great extent dependent on the physical
nature of the basin. For estuaries, the design basis flood can evolve over time as a result of
changes in the geography or other factors, such as the construction of storm surge barriers.

33. The continuing validity of the design basis flood should be checked through periodic
surveys of the conditions in the basin that may be related to floods (such as forest fires,
urbanization, changes in land use, deforestation, closure of tidal inlets, construction of
dams or storm surge barriers, changes in sedimentation and erosion). Those surveys should
be carried out at appropriate intervals, mainly by means of aerial surveys supplemented, as
necessary, by ground surveys. Specia surveys should be undertaken when particularly
important changes have occurred (for example, extensive forest fires). Where the size of
the basin precludes carrying out sufficiently frequent air surveys, the use of data obtained
by satellite imaging and sensing should be considered.

34. The data obtained from flood forecasting and monitoring systems and from the
operation of any warning systems should be periodically analysed for changes in the flood
characteristics of drainage basins, including estuaries.

35. Indications of changes in the flood characteristics of drainage basins should be used
to revise, as appropriate, the design basis flood values and to improve the protection of
systems and structures, the forecasting and monitoring systems, and the emergency
measures. The forecasting models should be updated if necessary.

36. In some coastal areas, coastal erosion or land subsidence (natural or induced by
humans, relating to the extraction of oil, gas or water) may have to be taken into
consideration in the estimation of the apparent water height at the site, to be combined with
the phenomena resulting from climatic changes.

37. A permanent uplift of the Earth’s surface due to an earthquake could result in a
permanent low water scenario in areas close to large earthquake rupture zones. Similarly, a
permanent subsidence of the Earth's surface due to an earthquake could result in a
permanent inundation in areas close to large earthquake rupture zones.

Climate change

38. Changes in the intensity and frequency of hydrological and meteorological extremes
are considered to be key manifestations of regional and local climate changes associated
with global climate change, particularly in the context of unequivocal evidence that global
warming is aready taking place and expected to be further enhanced.

39. Due attention should therefore be paid to the implications of climatic variability and
change, and particularly the possible consequences in relation to meteorological and
hydrological extremes and hazards that should be considered for the planned operating
lifetime of power plants. The planned operating lifetime of nuclear power plants is
assumed to be about 60 to 100 years. Over such a period, it is expected that the global
climate is likely to undergo significant changes, with widely varying regiona or local
manifestations, both in terms of the mean conditions and fluctuations on a range of
timescales and of their impacts (for instance, evolution of permafrost areas leading to
change in soil hydro-thermo-mechanical properties). With the mounting evidence of the
sensitivity of such changes to human activities and socio-economic development pathways,
future considerations should include the various plausible climate scenarios developed
through state-of-the-art climate models. It is important to consider the future scenarios of
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changes in the variability as well as means of key climatic variables, particularly on the
regional and local scales, with due attention to uncertainties in long-term climate
projections.

40. While rapid advances have taken place in climate research, reliable climate change
scenarios on the regional scale are still not widely available. Regional climate models are
being increasingly used to downscale global climate projections to the region of interest.
Further, century-scale future projections are subject to large uncertainties resulting from
both the assumptions used in developing greenhouse gas emission/concentration scenarios
and the inherent limitations of climate models. Those factors are now being included both
in the dynamic and statistical approaches to downscaling climate projections to the local
and regional levels. Equally important is the verification of past projections using available
observationa records to build confidence in their results for the future. Therefore,
maintenance and stewardship of local and regiona observations for the verification and
analysis of observed trends are critically important. Mgjor research efforts are under way to
improve the reliability of climate predictions/projections on decadal timescales, in order to
assess the likelihood of extreme events (such as floods, storms, heat and cold episodes).

41. The major effects with regard to hazards to nuclear power plants are related to the
following causes:

(@ Changesin air and water temperatures,
(b) Changesin sealevel;

(c) Changes in the frequency and intensity of meteorological and hydrological
phenomena such as severe rainstorms, heat waves, intense tropical cyclones, storm surges,
river discharges and severe drought conditions.

42. Future nuclear power plant designs should include additional safety margins for
climate variability and change, especially with respect to extreme events. Design
parameters should be periodically re-evaluated as the uncertainties affecting the estimates
of future climate extremes are better quantified, based on climate observations and models.
WMO will be working on development of climate information and services to support
sectoral risk assessment and planning (for example, infrastructure and urban planning) with
consideration for the changing characteristics of extreme events.

International emergency response framework

Adequacy of preparedness measures
Recommendations

43. As previously stated, preparedness for both plant design and emergency response
should be multi-hazard oriented, with increased attention paid to the medium- and
long-term evolution of both hazards statistics and the conditions of the surrounding
environment.

44. This should be reflected in training programmes as well as in the design and return of
experience of emergency response exercises.

Cooperation between international organizations
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Implications of the Fukushima accident

45. According to agreed procedures, the WMO emergency preparedness and response
system was activated on 11 March 2011 at the request of the IAEA Incident and
Emergency Centre for emergency support. All eight WMO Regional Specialized
Meteorological Centres, including the three primary Centres in the Asia region (Beijing,
Tokyo and Obninsk, Russian Federation), were requested to produce and provide charts
that estimated the possible spread of airborne radioactivity from the Fukushima accident
site, based on the agreed default accident scenario of one unit release of radioactivity
(Cs-137, 1-131). The requested products of the Centres have been published on the IAEA
Emergency Notification and Assistance Convention website.©

46. Throughout the nuclear emergency,” WMO aso collaborated very closely with the
Comprehensive Nuclear-Test-Ban Treaty Organization, WHO, ICAO and IMO. During the first
few weeks of the emergency, atmospheric scientists from the national meteorological services
of Austria and Switzerland, on behaf of WMO, provided assistance a the IAEA Incident and
Emergency Centre and at WHO headquarters, respectively, in interpreting the atmospheric
transport modelling outputs of the Regiona Specialized Meteorological Centres.©

Trends and devel opments

47. Asillustrated above, there is an increasing need for stronger integrated cooperation
between United Nations agencies, so that al aspects and impacts of a nuclear or
radioactive accident can be comprehended in a coordinated way. The same applies for
information to be disseminated to media and the general public. This would require more
intense and comprehensive training and exercises.

Recommendations

48. The current context provided by the Inter-Agency Committee and Joint Plan has to be
evaluated, with any weaknesses corrected and new components added to ensure a more
effective and efficient international emergency response.

o

“Early in the compounded earthquake, tsunami and nuclear emergencies, the Japan

Meteorological Agency created public web pages that provided relevant information,
including in English, on current weather conditions and winds along with forecasts
for the disaster stricken area. This special service met the very large worldwide
demand for weather information on Japan. Several other national meteorological
services also posted on their respective public websites weather information on Japan
or the region, in other languages.

As decided by the accident country, the official classification used by IAEA for the
emergency has been “General Emergency” since the beginning. That could mean that
response organizations have to maintain emergency operations until a new
classification is dictated.

In addition, some WMO centres collaborated with the IAEA Incident and Emergency Centre
in developing a best—estimate emission sequence from the beginning of the nuclear
emergency, using high-resolution (5 km) atmospheric transport modelling results, and
comparing them with radionuclide monitoring data. That emission sequence was then used
by several meteorological centres to re—compute best—estimated dispersion and
deposition patterns in high spatial resolution.
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49. The process of determining the classification of the emergency and which actions
may be required in the resulting International Organizations Review needs to be reviewed,
with a view to coordinating the operations of international organizations beyond several
days in the event of protracted emergencies. That includes, for example, ensuring ongoing
contacts among Joint Plan members at all times, and coordinating the flow of information
between organizations and to the public.

Development of new monitoring and scientific capabilities

50. WMO provides the authoritative scientific voice on the state and behaviour of the
Earth’s atmosphere and climate. Its operations include around-the-clock monitoring,
data and information exchange, production and provision of forecasts and warnings,
and services to the general public, disaster management organizations, international
organizations and many socio-economic sectors. Operational arrangements for nuclear
emergency response are published as part of WMO technical regulations, regularly
updated and included in the organization’s Manual on the Global Data-Processing and
Forecasting System. The arrangements include the functioning of the Regional
Specialized Meteorological Centres with specialization in atmospheric transport and
dispersion modelling, and are maintained in cooperation with IAEA, and exercised
routinely. Numerical weather prediction models provide input for atmospheric
transport models used for assessing (e.g. analyses and hindcasts) and predicting the
atmospheric movement, dispersion and deposition of airborne radioactivity. The
present arrangements and products of the Centres provide for global and
continental-scale numerical simulations at medium-resolutions over large regions. The
Centres also have the capability to provide operational atmospheric transport
modelling “backtracking” services, as has been established with the Comprehensive
Nuclear-Test-Ban Treaty Organization as part of ajoint response system for its treaty
verification. The backtracking system computes and estimates the possible location of
the source of anomalous radioactivity measurement detected at a monitoring network
location, anywhere in the world.

Trends and devel opments

51. Meteorological data, analyses, predictions, related information, and their timely
exchange among WMO members are the focus of WMO operational systems.
Numerical weather prediction systems represent an integrator of data and relevant
environmental information and an essential tool for analysing, assessing and predicting
the state of the atmosphere, including the transport, dispersion and deposition of
airborne materials.” Data requirements for improved predictions are continuously

"High resolution numerical weather prediction and atmospheric transport Models,

already widely available, could be used to gain in the details of atmospheric transport
estimates; however, their use in emergency response should be carefully implemented
based on realistic best-available estimates of the amount of radioactivity released.
Radionuclide monitoring data should be used to calibrate the simulations and to improve
assessments and predictions. In addition, since atmospheric washout is a key to the
deposition of airborne radioactive contamination, precipitation data and

high-resolution analyses are crucial.
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reviewed and addressed, for example in the ever-increasing use of data from
satellite-based monitoring systems.®

52. Recognizing that actionable and scale-relevant climate information, in terms of data
aswell astailored products representing the past, present and future status of the climate, is
essential for decision-making, WMO, aong with its partners, is working towards the
implementation of a global framework for climate services. The global framework is
expected to facilitate the development of climate services operating at the global, regional
and national levels in a well-coordinated and user-oriented manner. The new initiative
could be a good opportunity to identify and communicate the climate information needs of
nuclear installations and operations to the relevant entities of the global framework.

Recommendations

53. Lessons learned from the accident at the Fukushima Daiichi nuclear power plant
include the following:

» The Environmental Emergency Response mechanism worked well. The dispersion
charts provided decision makers with scientifically sound estimates of the dispersion
of the nuclear material in the atmosphere. However, it is time to review the products
and procedures for issuing those in the light of experiences during the event and
taking account of recent developments in both the science and technologies used in
generating the products

* A particular problem for users of the dispersion charts was the use of an arbitrary
concentration scale and predefined levels of release. The need for this arose because
the details of the source term for the emission of the radioactive material were not
known. Adequate monitoring systems should be located around each nuclear power
plant so that the source term is known accurately and quickly. There should also be
more coordination between the nuclear power industry and responsible international
agencies for exchanging and using such information

» Standard procedures urgently need to be updated for assessing the hydrological and
meteorological hazards, including climate change, for existing and proposed nuclear
power stations

54. Some general recommendations are also valid to better cover the whole service life of
nuclear installations with respect to the influence of wesather, climate and water, both on
the efficiency and the safety and security of their operations.

55. When any meteorological or hydrological event proves to be a significant hazard for
the site of anuclear installation, it is essential that the site be continuously monitoring from
the site selection study phase and throughout the entire service life of the nuclear
installation, for the following purposes:

[

Atmospheric transport modelling systems for nuclear emergency response will be a
direct beneficiary of these developments, especially when radioactivity monitoring
data become available for model validation and calibration, in a range of model
resolutions and coverage. Techniques using an ensemble of forecasts from numerical
models, with slightly different initial conditions and representation of physics in
the Earth's boundary layer, are being developed to derive uncertainty information for
atmospheric transport modelling outputs.
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« To validate the design basis parameters, especially in cases for which the series of
historical data are very poor

« To support the periodic revision of the site hazards in the light of the periodic safety
assessment; this concern is becoming increasingly urgent as a follow-up of the
consequences of global climate change

« To provide alarm signals for operators and emergency managers

56. For meteorological and hydrological events, the monitoring and warning measures
that should be taken during the operation of the nuclear installation will depend on the
degree of protection offered by the selected site and on the consideration of the hazards in
the design basis of the installation. Some of the measures should be implemented at an
early stage of the project.

57. The data to be used for long-term monitoring and those to be used for a warning
system should be chosen on the basis of different criteria, since the purposes of monitoring
and those of the warning system are not the same. The purpose of long-term monitoring is
to evaluate or re-evaluate the design basis parameters, for example when performing a
periodic safety review. The purpose of the warning system is to forecast any extreme event
that may affect operational safety. Specia care should be taken regarding the ability of the
warning system to detect any extreme events in sufficient time to enable the installation to
be brought under safe conditions. A warning system should be put in place for sites where
the hazards are significant for the design of the installation.

58. The warning system should be used in connection with forecasting models, since the
time period that the operator would need to put the installation into a safe status may
necessitate acting on the basis of extrapolations of trends in phenomena without waiting
for the actual occurrence of the hazardous event.

59. In the case of the occurrence of an event for which the operator relies on
forecasting models that are made available by organizations external to the operating
organization, validation of the models and of the communication channels with those
organizations should be carried out in order to ensure their availability and reliability
during the event.

60. Specific quality management or management system activities should be carried out
to identify the competences and responsibilities for installing and operating the monitoring
systems, the associated data processing and the appropriate prompting of operator action.
Those activities should include planning and executing drill exercises at given intervals for
all partiesinvolved.

61. In general, the following monitoring networks and warning networks should be
considered:

» A meteorological monitoring system for basic atmospheric variables

* A meteorological warning system for rare meteorological phenomena (such as
hurricanes, typhoons and tornadoes)

« A water level gauge system
* A tsunami warning system

* A flood forecast system
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62. Furthermore, roles and responsibilities of various public and private sector
stakeholders should be reflected in the national and local regulatory frameworks and
planning.

Concluding remarks

63. The WMO strategic plan hasidentified five priority areas:
« Implementation of the Global Framework for Climates Services
* More coordinated disaster risk reduction
* Improved observation and information systems

« Capacity development to help developing countries share in scientific advances and
their applications

« Improving meteorological services for the aviation sector that enhance both safety
and operationa efficiency

64. All of those priority efforts should lead to better monitoring of nuclear installations
and a more secure, safe and peaceful use of nuclear energy worldwide. WMO is committed
to strengthening dialogue with al relevant stakeholders in order to better define the
information and services required for optimizing the preparedness, monitoring and
emergency response for/by them, and with a view to improving and promoting the safety
standards and to maximizing the overall engagement of the international community for
peaceful use of nuclear energy to the benefits of humanity.

11-45465 (C)



