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1. Background: SPM
Summary for
Policymakers
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This briefing highlight 5
some of the issues and
challenges arising from
uncertainty in astimatas
of greenhouse gas (GHG)
emissions and removals,
gxplores how this
uncartainty can he dealt
with through uncertainty
analysis tachniguas and
improvemants to scence,
and points to the implications
of uncertainty analysis for
policymakers working to
reduce human impacts on
the global climate.

Uncertainty in
Greenhouse Gas
Inventories

summary

W Cakubtionsof greenhouss gas emissions £3HG contain uncertainty for a variety of
Teasons such as the svaikbility of suflicient and appropriate data and the techniques
10 process them

B Updarstanding the basic science of GHG gas sources and sinks requiresan
understanding of the uncertainty in theirestimates.,

W Scherres o reduce hurran-induced global climate imgact rely on conlidence that
inventaries of GHG e missonsallow the acurate asessment of e missionsand & mission
changes. Toensune such confidence it & vital that the uncertainty present in emissons
estirates is transparent. © kearer cormmunication of the forces underlying inventary
uncertainty ey be needed o that the inplc ations ane better understood.

B Uncartainty estimetes am not necessarily intended 1o dispute the wlidity of
national GHG inventories but thewoan helpinprove them

B lncertainty i higher for some aspec tsof 3 GHG inventory than orothers.

Far exanple. past ecperience shows that, in general, methods uwd toestimate
nitrous dickide (hy2 e rmissionsame more uncedain than methane CH and moch
rrone uncertain than camon dioeide 050, i uncertainty analysi is 1o play a ke
i cross-sec tora | or inte mational corparison ar in trading systame orconpliance
rrechanisrs, then appnoEches o unce rtainty ana s nesd tobe mbestand
standardzed ac s so0 tars and gases, 33 well 2 anong countries.

W Upcartainty anakyss helps toundarstand uncetainties: bottar stionce halps 1o
reduce them Betterscience needs support, encouragerent and greater investroent.
Full arbon Accounting (FCAy—aor full accounting of erniszions and rermovals,
including allGHGS—in national GHG inventories & inportant for advancing the
SRR,

W [CA iz 3 premquisite for reducing uncertsintics in our understanding of the qlobal
climete spstarn From:a polic y viespoint, FCA coul be encouraged by including it in
Teporting corvrnitrrents, but it right be sparated from negatistion of reduction targats.

W Fyture clirate agmements will B2 rreds rore robust, explicith accounting for the
uncartaintias assocated with @ rission astimatas.
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1. Background: The SPM in a general context

Given that policy/decision-makers prefer
unstructured certainty over structured
uncertainty, let's ask two simple questions (Q):

Q1. Do we have an uncertainty problem?

Q2. If we do, can we reduce the problem?

The answers are: 'No/Yes' and 'Yes—but
uncertainty cannot be eliminated'




2. Q1. Do we have an uncertainty problem?

Trajectory of Global FF Emissions
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2. Q1. Do we have an uncertainty problem?

Net GHG Emissions
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| uncertainty
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matters! , X
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Source: Jonas & Nilsson (2007); modified
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2. Ql: Interim summary

1) The gigantic task to be tackled: We have not yet managed to
swing round our life style and increased use of fossil fuels!

To recall: 20% of the population in the developed world is
responsible for about 80% of the cumulative carbon emissions
since 1751. And since a few years, we are back to producing more
global wealth by using more carbon intensive energy systems than
we did in the past.

2) This task can be tackled by setting binding emission targets. It is
at this point in time when uncertainty begins to become
important!




3. Q2: Can we reduce the uncertainty problem?

In our answer we consider two perspectives:

— bottom-up/top-down

— 'ohe-by-one versus altogether’




3. To Q2: Bottom-up/top-down (T)

SPM (2007: p. 1):

Full Carbon Accounting (FCA) is a prerequisite
for reducing uncertainties in our understanding
of the global climate system. From a policy
viewpoint, FCA could be encouraged by including
it in reporting commitments, but it might be
separated from negotiation or reduction targets.

— basis for accounting
— verification




3. To Q2: Bu/Td - basis for accounting (IT)

J

Net Storage in the Atmosphere
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3. To Q2: Bu/Td - verification (IIT)

Global CO, Budget for the 1990s (Pg C/yr):

Global Regional
Flux t10 Confidence Bottom-up Top-down Confidence
Atmospheric increase 3.2 + 0.1 High Measurements Acceptable
(C029 613C9
02N, ¢, .0
Emissions 6.4 +0.4 High Statistics “C ideal to | Acceptable — High
(fossil fuel, cement) (energy, ...) measure (O,

from burning
fossil fuels

Land—atmosphere flux -1.4 +0.7 Low Statistics Low (= 100%)
(forest, agro, ...) 5°C and Gap between
+ bottom-up and
. ,:N, allow to ton-down
Modeling partition land p-eoy '
accounting!
and ocean
Ocean—atmosphere flux -1.7 + 0.5 Low Measurements uptake Low
(ApCO,, PC, ...) | (independent
+ uncertainties)
Modeling

Sources: Battle et al. (2000); Prentice et al. (2001); House et al. (2003);
Karstens et al. (2003); Levin et al. (2003); Gregg (2006)
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3. To Q2: One-by-one versus altogether (Ia)

SPM (2007: p. 1):

Uncertainty is higher for some aspects of a GHG
inventory than for others. ... If uncertainty analysis is to
play a role in cross-sectoral or international comparison
or in trading systems or compliance mechanisms, then
approaches to uncertainty analysis need to be robust and
standardized across sectors and gases and between
countries.

-13



3. To Q2: One-by-one versus altogether (Ib)

SPM (2007: p. 3):

Improving inventories requires one approach: improving
emissions trading mechanisms another. Inventories will
be improved by /ncreasing their scope to include FCA. In
contrast, one option for improving emissions trading
mechanisms would be to reduce their scope.




3. To Q2: One-by-one versus altogether (IT)

Class
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3. To Q2: One-by-one versus altogether (TIT)

a) PCA(FF)

AR o

FF Signal

Time

ai
c) PCA(FF)
JAF |
FF Signal
o
VT Time

Source:
Jonas & Nilsson
(2007)rn0dmed

b) PCA(FF+LUCF)

FF Signal
vi

FF+LUCF
Signal

€FF+LUCF

~

VT Time
d) PCA(FF+LUCF)

FF+LUCF

Signal \

™~ €Er+LUCF
N >

AN YT Time
\

||m _



2. Q2: Interim summary

1) The KP must be expanded to include FCA.

2) Don't split the biosphere which results in compromising
verification top-down.

3) Commit to full carbon (6HG) reporting in compliance with strict
conservation principles; but set binding reduction targets only
for FF related GHGs initially.

4) Don't pool sub-systems and/or GHGs with different relative
uncertainties (characterized in terms of classes); treat them
individually.
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4. Uncertainty analysis techniques (I)

SPM (2007: p. 2):

There is a clear rationale for conducting and improving
uncertainty analysis.

First, uncertainty analysis can facilitate the comparison
of emissions and emission changes across companies,
sectors, or countries ...

Second, uncertainty assessment helps to identify the
most prudent opportunities for improving the methods
for estimating GHG emissions and emission changes.

Third, uncertainties play a role in determining whether
or not commitments on GHGs are credibly mef. ...
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4. Uncertainty analysis techniques (IT)

1:

2.

Critical relative uncertainty (CRU)

Verification (detection) time (VT)

: Undershooting (Und)
: Undershooting and VT (Und&VT) combined
: Adjustment of emissions (6SC #1)

: Adjustment of emission changes (6SC #2)




4. Uncertainty analysis techniques (IIT)

Taken into account by the technique

CRU

Trend uncertainty
Total uncertainty

Intra-systems view

Intra-systems view but suited to support inter-systems (e.g.,
top-down) view

Emissions gradient between t; and t,

Detectability of emission signals

Undershooting

Upward adjustment of reported emissions

Risk with reference to the concept of significance

Risk with reference to the concept of detectability

Preparatory SD Technique
N/ Und \ GSC | GSC
v v
v v v
v v
v v v
v v
v v
v v
Vv v
v v v
v

Source: Bun (2007);
modified

-20



4. Technigues in Detail: Und (T)
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4. Techniques in Detail: Und&VT (T)
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4. Techniques in Detail: Und (IT)

Given (Und) and GSC#2 (Reduction)
Kyoto commitment dxp | Risk a 3 Undershooting 0
— for any uncertainty p
Conf. (1-a) T Adjustment T
Kyoto commitment oxp fUndershooting 1)
Unc. p T = « for any risk a and conf. (1-«)
| Adjustment 1)

Uncertainty p and risk a
or confidence (1-a)

rUndershocﬂting T but modified Kyoto target N2
SKP \L = <

| Adjustment T

*) Adjustments constant if prior agreement = 0
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4. Techniques in Detail: Und&VT (IT)

Given (Und&VT) and GSC #1
Kyoto commitment éxp | Risk a ) Undershooting T
— for any uncertainty p
Conf. (1-a) T Adjustment T
Kyoto commitment dxp rUndershoo‘[inf_; 0
Unc. p T = < for any risk « and conf. (1-a)
| Adjustment 1

Uncertainty p and risk o
or confidence (1-a)

(Und T but constant modified Kyoto targets )
‘SKP \L — 4

| Adjustment T ==

*) Except for a-priori detectability
x%) Adjustments constant if prior agreement = 0
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5. Conclusions

* If the post-Kyoto policy process moves toward binding emission
reduction targets, uncertainty needs to be considered.

* However, uncertainty analysis has to be carried out in a well-defined
framework. Establishing this framework is an obligation that scientists

have to meeft.

» Still Yo be accomplished: Preparatory uncertainty analysis techniques
exhibit ‘peculiarities’ that are related to the arbitrary way the KP is
designed, not to sciencel Strategies: 1) Introduce uniform reduction
targets under the KP; or 2) set up straightforward rules for
introducing differentiated targets (e.g., contraction and convergence).
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