Planetary Boundaries

Quality infrastructure for ‘red alerts’
for global sustainability?
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Rockstrom and 27 co-authors (2009) ‘A Safe Operating Space for Humanity’:
research article in Ecology & Society, discussion article in Nature.

Planetary boundaries mark precautionary limits
for critical environmental processes

v Climate change & ocean acidification
Biodiversity loss & ecosystem degradation

Perturbed biogeochemical cycles (N and P)

SN X

Systemic chemical pollution

Freshwater abstraction

Land use and land cover change

» Altered atmospheric physics & chemistry
(aerosol loading, stratospheric ozone)

—> Strong policy interest in
‘absolute’ global sustainability

UN GSP’s ‘Resilient People, Resilient Planet’ (2012), UN Rio+20, UNEP GEOS5 (2012), national assessments
(Sweden, South Africa, Germany), EEAC discussions, UN Sustainable Development Goals (PB issues shown
in bold = focus of proposed goals 6, 13 and 15, others are included in targets for goals 3, 11, 12, 13 and 14 )




See the SRC/PTB Environment, Absolute Discussion Paper for more information on these issues Biophysical

Earth system
processes

Climate stability
(climate change,
ocean acidification)

Functioning ecosystems
(global biodiversity,
land and oceans)

The planetary boundaries
concept depends critically on
the quality of knowledge
about global processes that

(persistent, bioaccumulative, toxic .

environmentally- active species) ' t t ...
already present global risks  anthropogenic ‘

processes Land Freshwater Energy Materials

Biogeochemical cycles
(nitrogen and phosphorus, via
land, atmosphere and oceans)

Chemical disruptors

Issue Global assessments Policy structures
Climate change IPCC AR 1990, 1995, 2001, IPCC, UNFCCC SBSTA

2007, 2014; SRES; UNHDR... Many conventions
Ecosystem change MA 2005; CBD GBO1-3; TEEB; IPBES and CBD SBSTTA

UNEP GEO1-5; FAO... CBD, CITES, other conventions
Biogeochemical UNEP GPNM 2013; INI, GPNM, WHO, FAO, WMO,
change WMO/IAEA/UNEP GESAMP IPCC, GPRI. Several conventions.
Chemical pollution  UNEP SETAC, SCI, WHO-IFCS

AMAP and other regional Many conventions.




See the SRC/PTB Environment, Absolute Discussion Paper for more information on these issues

QI for global Sustainable Development:
Metrology ¢ Standardization e
Conformity assessment ¢ Quality management

Ql needs change as we move from ‘pure’
science to societal decision-making and action

Providing appropriate
stewardship (monitoring)

A < Knowledge@reationl
Knowledgel]

< Knowledge@nanagement?

CollectionformationB Respondlng tO Changes

Information@xchangel

InformationB

NN N

Establishing assessment &
prediction capacities

Information@nanipulationl

< Datal&ccessl
mata# C__ patamripuitons Fundamental research
C___ patseneratons (state, trends, processes)

Diagram@dapteddrom®.W.Moore,2013,@vithd@nputFrom@PTBRI-Tage@iscussions.?
https://www.icsu-wds.org/files/interoperability-building-blocks.pdf




Decision

Science
landscape
Climate Earth system (global) Global agreement on Big science,
knowledge, local gaps targets and metrics big government
Biodiversity Local knowledge, Global agreement on Concerned coalitions
system gaps targets and metrics
Biogeochemistry Gaps in local and Partial regional agreements, Many different players
system knowledge emerging issue
Chemical Local knowledge, Partial agreements, Big business
pollution system gaps weak metrics

Different approaches to Ql
Ad hoc implementation of QI

Africall
Americasl
Asiall
Europel

Oceanial

GMD NOAA-ESRL sites for climate
and chemistry observations

->

Challenges: data ‘patchiness’,
global information management,
diverse and dynamic contexts

Africal
Americasl
Asial@l
Europel

Oceanial

Locations of the world’s
protected areas, IUCN/UNEP




State of the science?

* Abundance of data, but often tricky to find information
 GEO ICSU WDS, CODATA, specialist data networks, Future Earth

e NOAA (GMD, NESII), PCMDI-CMIP; ICES, ILTER; GEIA, FAOSTAT
* Supporting resources — inadequate or inefficient

* Coordination efforts focus on parts of the problem

* Climate, some bgc: GCOS ECVs, MIPs, lab intercomparisons.
e Biodiversity: EBVs?? (GEOBON), GBIF, WDPA
 Chemicals: transport, labelling — but not use, release, hazard response...

» Serious knowledge gaps even for known risks (e.g. pH)

Global extrapolation often does/can not work (e.g. air quality)

Poor basis for precaution

* Tension between standards (comparability) and
responsiveness to change

* Snapshots not dynamic understanding

e.g., www.futureearth.org/sites/default/files/Future-Earth-Design-Report web.pdf,
www.codata.org/uploads/CODATA Strategic Plan-2013-2018-FINAL.pdf
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State of the world?

* Implementation gaps are widespread™* (reporting, transparency,
attribution)
» Drifting targets, untethered metrics
 Humanity is getting very good at tracking its own decline

QA in education, data consolidation, oversight capacity for policy
implementation, but...

* Uptake is low for formal certification, accreditation and auditing
of env scientists/labs (climate, ecosystem change, biogeochemistry)

* There is no substitute for real engagement
* An equity issue: global coverage, participation, verification

* Expanded remit for professional institutes as forum for Ql debate?

Standardization presents big opportunities
and big problems in a rapidly changing worid




‘Technology is good,
people are more important’

— Chandler, JGOFS 2005
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Distributed verification? DIY data?

Adaptive responses to changing environment
Versus? or For?
Regulatory cooperation & standardization

Why not join... jellywatch.org, www.rspb.org.uk/birdwatchbbc, Tea Bag Index
www.decolab.org/tbi, mappiness.org.uk, www.juegos.com/juego/climate-chaos
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Thank you

sarah.cornell@su.se




Selected figures and tables from
the SRC Discussion Document,

Environment, Absolute?
(S. Cornell and A. Downing 2014)




Some information resources on quality infrastructure for global sustainability policy:

Education, scholarship and qualifications

European Commission (2014) Report on progress in Quality Assurance in Higher
Education.http://ec.europa.eu/education/policy/higher-education/doc/quality en.pdf

European Union (2011) Directive amending Directive 2005/36/EC on the recognition of professional qualifications. PE-CONS
57/13 http://register.consilium.europa.eu/doc/srv?|=EN&f=PE%2057%202013%20INIT

UNESCO/OECD (2005) Guidelines for quality provision in cross-border Higher
Education.http://unesdoc.unesco.org/images/0014/001433/143349¢.pdf

World Bank/UNESCO Global Initiative for Quality Assurance Capacity (now in third grant period).
www.unesco.org/new/en/education/themes/strengthening-education-systems/higher-education/quality-assurance/giqac

Data consolidation

UN Statistical Commission (2012) Report of the Secretary-General on national quality assurance frameworks.
http://unstats.un.org/unsd/statcom/doc12/2012-13-NQAF-E.pdf; see also work in progress on methods:
https://unstats.un.org/unsd/pubs/gesgrid.asp?method=meth

Eurostat (2012) Quality Assurance Framework of the European Statistical System.
http://epp.eurostat.ec.europa.eu/cache/ITY PUBLIC/QAF 2012/EN/QAF 2012-EN.PDF

Oversight capacity for monitoring and evaluation

UN Environment Programme (2014) Medium-term strategy 2014-2017. (Section 5: Business strategy)
www.unep.org/gc/gc27/download.asp?ID=4119 and www.unep.org/QAS

UN Development Programme (2012) Programme and operations policies and procedures. (Section: Results and accountability)
https://info.undp.org/globl/popp/rma/Pages/introduction.aspx

MDG Task Force/OPM: Carraro et al. (2004) Monitoring the Millennium Development Goals. http://ipcc-
wg2.gov/njlite_download.php?id=7356
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acidifi- 2.
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Synthesis studies Radiative
e.g., ESRL, FluxNet budget
Hipate Emissions
Adaptation .
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Impacts Plans
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Site studies
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samples FluxNet
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chemical pollution

Key:
Blue text — primary data,
mainly for research purposes

Red text —information
collation for community
exchange

Green text — knowledge
resources informing social
decision-making

Acronyms:

CMIP = Coupled Model
Intercomparison Project

ESRL = NOAA’s Earth System
Research Laboratory

OECD Trade
Input-Output
Tables

Reporting under CLRTAP,
Stockholm Convention, etc.

POPS-ASIA CLRTAP-EMEP
— POPs and
heavy metals

ESRL -
CFCs

Reporting under the
EU WFD and IPPC Directives

Key:

Blue text — primary data
Red text — information
collation

Green text — knowledge
resources for policy/practice
Acronyms:

EMEP = European Monitoring
and Evaluation Program

ESRL = NOAA’s Earth System
Research Laboratory

IPPC = Integrated Pollution
Prevention and Control

Industry OECD = Qrganisatiop for
Most environmental and release Economic Cooperation and
ecotoxicological research monitoring Development
© WEFD = Water Framework
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Global
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biodiversity

IPBES
reporting Remote sensing

(Landsat, MODIS)

IUCN red list

Barcode
of Life

ICES Data Centre
Synoptic
reviews
EC Habitats Directive
Article 17 reporting

Habitat assessments
and monitoring

Citizen science:

Taxonomic Bulk of e.g., BirdTrack,
collection ecological data Jellyfish Watch
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Assessment N&P load
National assessments
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Key:
Blue text — primary data,
mainly for research purposes

Red text — information
collation for community
exchange

Green text — knowledge
resources informing social
decision-making

Acronyms:

IBPES = Intergovernmental
Platform on Biodiversity and
Ecosystem Services

IUCN = International Union for
Conservation of Nature

ICES = International Council
for the Exploration of the Sea

biogeochemical cycles (N&P)

Key:
Blue text — primary data, mainly
for research purposes

Red text — information collation
for community exchange

Green text — knowledge resources
informing social decision-making

Acronyms:

EEA = European Environment
Agency

E-PRTR = European Pollution
Release and Transfer Register
GEIA = Global Emissions Initiative

EMEP = European Monitoring &
Evaluation Program for CLRTAP

HOTS/BATS = Hawaii Ocean and
Bermuda Atlantic Time-series
Stations




Metrology

understanding
assessing
responding

stewardship

Summary: state of climate change

quality infrastructure

Issuesl

Standardization

understanding
assessing
responding

stewardship

BasicBcience@ndBcientificBynthesisBystems@re@obustde.g.,BIEndAUPACE
standards;@eer-reviewBystems).Bpecialist@neasures@re@evelopediby?l
community@onsensusie.g.,Blefinition®f@lantdunctional®ypesndiraits,?
new@emoteBensingroducts).BAssessment@rocessesie.g.,APCC)@rel
globallyAnclusive@nd@ransparent.B

Major@aps@xistdnlobal@ata@overagedorBcience,Bolicydmplementation,
and@nonitoring@nd®erification.Gaps&oincide@vith@egions@vherel
biophysical@mpacts@®flimate®hangefrefprojected@olbenostBevere.Bl
Gaps@orrelate@vith@laces@vherethational®echnical@nd@nstitutional®
capacity@redow.Bystems@refotdbeing@e-evaluated@o@nableEnored
precautionary@nd@daptive@esponsesiniight®fthefrogressfElimatel
change.@d

Conformity
assessment

understanding
assessing
responding

stewardship

Basicitlimate@esearch@isesEnodeldntercomparisonsfor@arious@urposes;
laboratorylintercomparisons@refless&ommonalthoughey@hetworks,2
such@sFluxnet,thave@Eood@ualityBystems),E@indBystematic@lata-modeld
comparisonfsi&elatively@incommon.@PCCeportsfespecialy@VGII,BnE
climatempacts)@ontinue®olag&he®ifficulty®f@ompiling@nd&omparing®
data.m@

Thellimate@olicyBrocess@ivesthigh@riority@o@vorldwideechnical@
standards,@ndtnstitutions@ndinstruments@redn@lacefor@apacity?
development,®echnical®ooperation.@

Quality
management

ODOOO OO OOOGO OO

understanding
assessing
responding

stewardship

Globally,®@hereGs@airlydowRiptake@n@limateBcience@®fdormalBystemsHorel
certification,@ccreditation@nd@uditing®fBcientists@nd&esearchdabs,?
compared@vithBtherBcience@nd@echnologylfields.@ParticipationdnBtate-
of-the-artBssessments@rovides@mpetusfor@vorldwideRoordination@nd?
harmonisation.BThe®pen@nd&ransparentirocessesb@xpertthomination
by@overnmentsBerve@s@Formdf@Eccreditation.?

Despitelnternational@greement®nlimateiolicy,Bind&hevailability®fa
detailed@®echnical@nformation,@nstitutions@ndd@nstrumentsforlimatel
mitigation@nd@daptationction,Bystems@ssuring@onformity@ndel
compliance@re@veak.BAGrowingdocusnBtakeholder@ngagement@nd®
transparencyBerves@s@En@uditing@nechanism#orBomeBbrocesses.?

InEnany@cademictlimate@esearch@ontexts,Brofessionald
accreditation/registration@nd®juality@nanagementisthot@iven@heBamel
emphasis@sAt@s@n@ommercial@nd®bublicirganisations,Bhor@s@nther?
fields®f@nvironmentalBciencede.g.,BtmosphericBcience,@hemical?
pollution).®ublic@nterestthas@nsured@®hat@®hefprocessesdfinformationd
gatheringthaveRvolvedthotably®ver@imefe.g.,Amprovements@nirocess,?
inclusiveness,Bnd®utput@ommunication@n@he@PCC&ssessments).[@
Climate@olicy@sthot@educing®helimate@hange@roblem.EThis@anibel
framed@s@Failingdn@juality@ssessment@Bnd@ssurance@t®helobaldevel.@
ABbrecautionary@pproach®hat@cceptsiiophysical@absolutes’@vouldBeek?
toBtrengthen®he®uality@nfrastructureor@limate®obhaltEO,EmissionsAn
thefhearerm,@atherthanBimply@eprofiling@nissed@®argets@odater@nihel
future.@




Summary: state of biodiversity quality infrastructure

QlElement

Context(

Issuesp

Metrology(®@

@nderstanding[ﬁ'
@ @ssessing
@ Elesponding
@ Etewardship

Long-established,@vell-testedBind@videly@ccepted@echniquesthavel
been@evelopedforfinderstanding®cology@tiocalBcales.BHowever,
these@re@oorlyBuitedfor@pplicationt@heZlobaldevel,BbothFork
global@hange@esearchEinddor@ociety’s@esponses@o@cosysteme
change.@GlobalBynthesis@eportsthighlight@Eeographic,®axonomic,?
and®heoretical@Eaps.@Progresssieing@ade@nindicator
development@nd@orrespondencef@ssessmentibetweendarge-scalel
observations@nd@®n-the-ground@cological@eality.?

Standardization| @nderstanding[ﬁ

@ssessing
@sponding
@ Etewardship

TheermBbiodiversity’Bmbeds@nany@onceptsEndiEneanings,ZndiEs?
applied@n@ifferent@vaysin@ifferent@esearchnd@olicy@ontexts.?
Thisresents@hallengesfor®verallBtandardization.fThe@lefinition@f
the@BDBetsEheBcopedorElobal@ssessmentsEnd@E@EnajorBtrand@
society’s@esponse®o@cosystem@Ehange,BndBervesszE
standardization@echanism@nabling@oordination@End@ooperationl
amongfpartners.BHowever,RhisBcopelsthotBidequate@orEheong-
termBtewardship®fEheliosphere,@sEhe@nissed010@&argetsBhow.:

Conformity@
assessment@

@ Enderstanding[ﬂ']
@ @ssessing

@ Elesponding
@Etewardship

Asfor@limate,AiptakedsdowHorFormal@tertification,Eccreditation
and@uditing®fBcientistsEnd@esearchdabs,@xceptForGubliclabsk
providing&ommercial@ervices,BvheredSO&tertificationds@videspread.

Policy@processesdmainly@BD)zre@mprovingflows@®fechnical
information,E@ndBcrutiny@ystemsHorhational@eporting,@tc.@
SystemsBssuring@onformityBind@ompliance@re@veak.EThefBDEhask
aBtrongfocus®nBtakeholder®@ngagement,@ndhisthigher
transparencyBerves@s@nBuditingnechanism@or8omelibrocesses.kl

Quality@
Management(®@

@nderstanding[ﬁ'
@@ssessing
@Elesponding
@ Etewardship

Quality@nanagement@levelopedordocal-level@®cology@esearchds
strainedd@n@helobal@ontext.fTheRreation®fEhedPCC-like@PBESHSE
anffort@o@mprove&cience-policy@rocesses,Anclusiveness,zndz
output@ommunication.@lobalBtate-of-play@ssessmentsnd@olicy?
areBupportediby@®:ffective@nulti-stakeholder,@nulti-national®
networks{e.g., lLBDBecretariat, FAO,FUNEP-WCMC).H

Environmental@rotection@olicy@sthot@educingheBbroblem,EndE
baselines@re@epeatedlyBhifted®z@Iearfailing@n@ualityX
assessment@nd@ssurancetthe@lobaldevel .




Summary: state of biogeochemical cycles quality infrastructure

QlRlement

Contextld

Issues

Metrology®

@mcalﬁcale,m@@

@ Elegional@nd

globalEssessment,ENE

@Elegional@nd

global@@ssessment, Ll

Established@ndiested®@echniquesire@nisefor@nultiplel
measuresfiogeochemical@rocesses@nd@irBnd@vater@uality?

atflocalBcales,®.g, EMEP/EEARIrfpollutant@missionl
inventorythandbook,ECMDirective®nechnicall
specificationsFor@hemical@nalysisBandEnonitoring@®fl
water@tatus.@

Europethasroduced@@egionalMNZssessmentfwww.nine-

esf.org/ENA-Book),Bncountering@neasurement?
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