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Abstract: Significant attention is paid to general questionslohannesburg Declaration whose Plan of Implememntati
relative to new activity of international organipais for included measures particularly relevant for CC.

solution of new tasks of metrology on global enmireental
problems, monitoring of global climate change, aldb-
bases e-learning for technical environmental espavhich
are conducted by international environmental orzgtions.

Thus, as a result of the preparatory work for tB821
Earth Summit and the creation of UNFCCC a number of
countries established CC bodies. Brazil was onethef
forerunners — founding a CC Advisory Unit withineth
Keywords: measurements, global environmental problems'vIiniStry of Science and Technology (MCT). MCT prdes

i ’ technical support to the CC Focal Point and coartéis the
greenhouse gases. . . o .
execution of national activities carried out undire
Convention [1].

1. INTRODUCTION A Global Measurement System (GMS) is a kind of

network in which metrological tasks are solved adiow to
the same criteria worldwide. The International Bureof
Weights and Measures (BIPM) and National Metrology
Institutes (NMI) are solving many new metrologi¢abks
together, including in field of environmental maning.
The International Organization of Legal MetrologyliL)
Human activities have been shown to have majois developing new International Recommendationlégal
impacts on the global environment. Climate char@€)(is  metrology in wide range of application in enviromtea
global warming that underway. CC is caused by im®eeof —monitoring for improvement of the natural enviromhe
greenhouse gases (GHG) in the atm(_)s_p_h'émase gases On Fig. 1 the potential CC impact (EPA data) isvamo
reach the atmosphere as a result of activitiesipbweryday
life: the use of energy from fossil fuels, in inthe
processes, when flying or driving etc. 2. NEW ACTIVITY OF INTERNATIONAL

The governing bodies of the World MeteorologicalORGA'\“ZATION

Organization (WMO) and of the United Nations
Environment Programme (UNEP) created a body, th?ra
Intergovernmental Panel on Climate Change (IPCQ), t
marshal and assess scientific information on thgesi

The well-know definition of sustainable development
was given by the World Commission on Environmend an
Development which is defined aslevelopment that meet
the needs of the present without compromising the ability of
future generation to meet their own needs”.

One of the effects of globalization of trade haserbthat
ceable, comparable and mutually acceptable measu
ments across the world are now required not onlghi
trade of manufactured products and raw materials,atso

The United Nations (UN) and its member states, awarin almost all aspects of international trade. Thisw
of the seriousness of this global problem, as pteseby the  includes the multitude of measurements that arep#re of
scientific community, have been engaged in actmmeal the process of protection of the environment.

with it at a global level. The main way for this to be assured is for measargm

The UN Framework Convention on Climate Changen all areas of science to be made in terms ofrfsyand
(UNFCCC) was adopted in 1992, and opened for sigeat  that they are seen to be made within the conte#teofGMS
month later at the UN Conference on Environment ane&vhose reliability is assured by the BIPM and the INM
Development in Rio de Janeiro, Brazil. The 1992 @IE  working together.
was signed by 154 states (plus the EC) in Rio deida
Convention has 186 Parties now and it is approgchin
universal membership.

Measurements related to the monitoring of our
environment with respect to CC require reliablegkerm
stable and comparable measurements demanding ponres

Further impetus came from the World Summit onding measurement standards. Also in these mattisus
Sustainable Development held in Johannesburg in2 20@countries and economic communities are enacting
(Rio+10) where many countries strengthened existingggislation addressing the quality of measurements.
policies or initiated new ones. The Summit adoptied
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. . be extended to cover all written standards in which
These measurements are only meaningful if they arﬁaceability and measurement standards, are refederin

anchored well to very long-term, stable, intermaskty particular also embracing measurements in enviromahe
agreed and recognized, global measurement standazds laboratory. It is highly desirable that the type of

standards that must themselves be linked to thbamying collaboration among the BIPM and the 1SO, if appiatg

fun_dam_ental constants. of nature. . It requires rEEguI%ecome additionally established at the regionatllemong
calibrations and international comparisons, notyanl the the regional metrological organization and the oegl

:;eéisgiefnhgr?'sgailn Tﬁ:;l?:rme;r:(sj glztsslﬁgként;hﬁ:ggio standardization bodies and also at the national lamnong
y the NMI and the national standardization bodies.

NMI to provide Sl standards [2].
In Table 1 new main tasks of international metradal

OIML have developed a number of International - : L
standardization and environmental organizationshosvn.

Recommendations for instruments measuring organit a
metal pollutants, pesticides and toxic substanced a  On 1997 the Climate Technology Initiative (CTI) ahe
automobile emissions [3]. The work ISO Strategi@arnPl 1SO issued a Joint Statement concerning the pafenti
“Standards for a sustainable world” for 2005-20K) i contribution of international standards to the dngo
comprehensive and ISO’s International Standards andternational discussions concerning global CC. sThi
deliverables support for all mains field for a siishble statement is consistent with Kyoto Protocol (KP) the
development: economicanvironmental and social [4]. UNFCCC. The ISO series 14000 do provide a framework

The first joint 1SO International Standard/OIML for analyzing, managing, verifying and communicgtia

International Recommendation will soon be publisted wide range of environmental aspects, including ehos

relating to CC. ISO TC 207 established a Climate
ISO 3930/0IML R99, to replace the former and sejgara : .
publications of both Organizations. The joint pahtion Technology Task Force (CTTF) to review the appisaof

X : > . the ISO series 14000 [5] to the issue of global 8D’s
will contain metrological performance requirements

: . : : goal in developing the standards is to provide & ofe
applicable to instruments for measuring vehicle agxdh : o ; o

L - ) . unambiguous and verifiable requirements or spetifias
emissions as well as test procedures. It is nofithetime

that ISO and the OIML have produced commonto sup_port organlzanons and proponents of GHG sions
reduction projects.

publications.

ISO 14001 [6] calls for: the identification of the
environmental aspects of the organization's busines
activities, the establishment of objectives andydts to

It is fostered and expected that cooperation wiléase
and will not be limited to the aforementioned fldut will



Table 1. New main tasks of International metrologial (standardization) and environmental organization

International metrological (standardization) organization

International environmental organization

Organization

New tasks

Organization

New tasks

BIPM

- the development GHG reference standards and
reference methods for measurement of GHG;

- the development and implementation of high-aaoyurg
methods for the comparison of GHG standard providg
by NMls.

IPCC

- to marshal and assess scientific informationhen t
subject;

- the development of internationally accepted new
methods for conducting national GHG emission
inventories.

OIML - the development a number of International UNFCCC - the development e-learning training programme for
Recommendations for instruments measuring pollsta environmental experts includes separate general and
and automobile emissions; sector-specific modules;

- the development joint publication will contain - organising and conducting the training progranfione
metrological performance requirements applicable to technical experts by on-line via the Internet.
measuring instruments (ISO/OIML).

ISO - the development International Standards for stpgfo | WMO - the development monitoring CC in GAW Programme;

mains field for a sustainable development (IB4D00
series -environmental);

- the development joint publication will contain
metrological performance requirements applicable to
measuring instruments (ISO/OIML).

- provide reliable data for climate modelling.

manage the aspects which are considered to be ¢l mbaseline of GHG emissions for a product system to

significant; and monitoring and measurement frant&vwto

benchmark environmental improvements or to evaluate

determine the progress the organization made dgainalternatives. ISO 14041 can be used to: developtijatve

according its objectives and targets. A managersgstems
approach, as outlined in the 1ISO series 14000beamsed to
set and monitor objectives and targets set oltarkiP [7].

In Table 2 some of the potential applications oDIS
series 14000 to the implementation of KP are shown.

ISO 14021 [9] will provide specific principles fauch

system, develop quantitative

identify energy efficiency improvement opportuniti@n

claims to ensure accuracy and transparency andemtrev other options to reduce GHG emissions [11].

deception, which have interest for organizationsniaking
self-declarations about CC-related aspects of mtsdand

services.

ISO 14041 [10], the Life Cycle Inventory standacdn
assist organizations in measuring GHG emissionsodimer

inventories of the GHG emissions associated wiphcaluct
inventories of the GHG
emissions of the unit processes that make up auptod
system (e.g. electricity production, transportatigerovide
data and information to identify which unit procesdave
the greatest use of energy and the greatest emgssio

d

The ISO 14064 standards [5] for GHG accounting and
verification published on 2006 by ISO provide gawraent

and industry with an integrated set of tools faogrammes

aimed at reducing GHG emissions, as well as fossioms
trading. 1SO launched the development of 1ISO 14864

environmental impacts. It may be used to establish solution to the problems posed by the fact thaegoments,

Table 2. ISO standards for implementation of KP

Article of KP
of UNFCCC

ISO standards

Article 2

The I1SO 14000 Environmental Management System (EMf8) auditing standards may be applied in a nuraberays to this
article. Where an organization identifies energggesas a significant aspect of an industrial orroencial process that gives rise
an associated significant environmental impact, GEG, the use of the EMS approach allows for thigirgy of objectives ang
targets to reduce GHG emissions within the fram&vedran environmental management programme. Ongett&ahave been se
performance against them may be tracked using timétaning and measurement frameworks within the EMS

Article 3

Parties of UNFCCC agreeing to the KP could apply gluidance in ISO 14031 [8] to the evaluation dirttperformance in
achieving guantified emission limitation and redoictcommitments.

Article 6

An ISO 14001 EMS may be applied to Joint Implemgoeprojects between Parties of UNFCCC underdhisle by providing a
framework within which the baseline level of GHGissions can be determined at the commencemenprafject and progress
can be tracked during the lifetime of a projecte Tise of this framework could enhance the independgification of GHG
emission reductions by expert review teams asgidite compliance process.

Implementing ISO 14064 is intended to achieve tliewing benefits: promote consistency, transpayeanad credibility in GHG
quantification, monitoring, reporting and verifizat; enable organizations to identify and manageGSklated liabilities, asset
and risks; and facilitate the trade of GHG allowemor credits, and support the design, developraedtimplementation o
comparable and consistent GHG schemes or programmes

to

Article 12

The I1SO 14000 EMS and auditing standards may hessistance in the development and operation oCtean Developmen
Mechanism in a similar manner to the applicatiorthef standards for use within the framework of @ctg between Parties
UNFCCC under the KP.

Article 17

The ISO 14000 EMS and auditing standards may bassistance in the development and operation obmedti regional and
international GHG Emissions Trading (in particularthe verification, reporting and accountability)

Article 18

The I1SO 14000 auditing standards can provide asbfasi the development of compliance auditing prsessand reporting

structures under the KP.




business corporations and voluntary initiativesemasing a in Annex | to the Convention. The reviews are cared
number of approaches to account for organizatiaomd a with help of international expert review teams (BRT
project-level GHG emissions and removals with no

generally accepted validation or verification piatts [11]. To manage and integrate the increasingly large and

regular flows of data, Secretariat of the UNFCCG ha

developed a GHG Information System that serveshas t
3. MONITORING OF GLOBAL CLIMATE CHANGE basis for the provision of information to the Caefece of
the Parties and for various types of data analyBlss
If governments and the international community @re system, which now contains detailed inventory infation
take the most appropriate action on CC they wikchéo for more than 140 Parties of UNFCCC at differentls of
base their decisions on data that are accuratsjstent and aggregation, is updated twice a year and is cootisly
internationally comparable. supported and enhanced to ensure that it offeiebteldata

. . suitable for a wide range of analyses.
Since 1994 governments have therefore invested g y

significant time and resources into the preparation The Secretariat of the UNFCCC with co-operationtiear
collection and validation of data on GHG emissiarg] the Council Learning Center (ECLC) has organized and
Conference of the Parties of UNFCCC has made datedm conducts the GHG Inventory Review Training Progriam
efforts to improve the quality and consistency loé data experts by on-line via the Internet during someiqukr
and has prepared guidelines for reporting. followed by a seminar (including a final examinadio
ECLC offers e-learning courses and programs on ajlob

In order to monitor global CC and provide reliadita im L :
. . X portance such as CC, global trade, biodiversépgd
for climate modeling, a Global Atmospheric WatchAl@) tainability (UNECCC etc). Web-b N - c
programme has been put in place by the WMO. These aSus ainability ( etc). Web-bases e-learning

) ) course include possibility of interacting online thvi
measurement points spread all over the world thatitor P y g

. ) inventory review expert and other trainees parditifg in
the different parameters (wa\_/e heights, temperatBG, the study. At the end of the training programmecessful
ozone etc) over very long periods.

trainees receive a certificate from the UNFCCC Saeiat.
The World Data Centre for GHG (WDCGG) is The trainin :

) : g programme includes separate generdl an
established in Japan under GAW programme 0 ColleCkq or specific modules, which cover specific atpet the
archive and provide data for GHG in the atmosplaare review process and IPCC Guidance [14, 15]. The aim
ocean, measured under GAW and other programmes. Démodules is to introduce experts to the general gaoces

also include information on site environment, measwent and requirements for reviewing GHG inventories uritie

procedures, and calibration techmques. Globa] aNYNFCCC and to cross-cutting aspects of IPCC guidanc
integrated analyses used to monitor global chariges related to the review process

concentrations of GHG have become tasks of the WGCG
The section of the training “Review Checks” focusas

ten kinds of review checks for the overall invegtand for
the IPCC Good Practice [15] cross-cutting elementgese
checks especially useful for the Generalists ofereteam
and besides included: recalculation; methodologiaadl
data choice; quality assurance/quality control; emtainty;
Yverification [16].

295 stations in 65 countries (Europe — 117 statiorgl
countries; North/Central America — 62/6 etc) andn&sbile
stations have contributed observational data foGGbl the
WDCGG (March 2005 data). 139 stations have cortiitbu
observational data for G123 — CH, 40 — NO, 80 — CO,
45 — NQ, 48 — $0. The measurement systems are full
automated. In some cases multiple measurementsiimgke
location are used [12, 13]. On Fig. 2 the main steps of Web-bases e-learning

L training for technical experts of UNFCCC are shown.
Under GAW programme, World Calibration Centers g P

(WCC) are responsible for maintaining calibratitenslards Training CC Program ECLC and UNFCCC have next
for certain species, establishing instrument catibns and main steps: on-line learning via the Internet; ipgoation in
providing training to the stations. A ReferencenBitads a training seminar; final examination; receive atiieate;
designated for each species to be used for all GAwarticipation in expert review teams; developingftr of

measurements of that species. international documents.
Japan Center for Global Environmental Researcthef Table 3. Measurement methods of GHG and NIES scales
National Institute foe Environmental Studies (CGERS) > :
has been establishing series of NIES standard6Hg. In | Measurementmethods| GHG | NIES Scale Range
Table 3 using measurement methods of GHG and NI| Non-depressive infrareq CO, NIES-95 320-390 ppm
scales are shown. analyser NIES-00
Gas chromatograph CH, NIES-94 1.2-2.5 ppm
equipped N.O NIES-96 250-400 ppm
4. E-LEARNING FOR ENVIRONMENTAL co 96Wk, NIES-95 | 70-350 ppm
TECHNICAL EXPERTS Y- NO, NG
. ) Chemiluminescence
The Secretariat of the UNFCCC coordinates t :
technical reviews of GHG inventories from Partieslided #Jté?g;%':;é’:'sed SG .
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Fig. 2. The main steps of e-learning training for eperts of UNFCCC

The following points are fundamentals for GHG 3. International Standards ISO series 14000 cansbd
inventory: methods; data; national inventory precesto set and to monitor objectives and targets sétirothe
(system); transparency (documentation). On Fig. &nm Kyoto Protocol to the UNFCCC.
points of e-learning training for technical expertd

UNECCC are shown 4. The strategy combined Web-bases e-learning esurs

with attendance-bases workshops or seminars tonverd
approach, which must used by international orgdioias in
5. CONCLUSION different fields of knowledge.
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