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Supplementary Material
Supplementary information to Section 7.2

The burning embers diagrams (Figure 7.1, 7.2 and 7.3) outline risks associated with climate
change as a function of global warming, socio-economic development and mitigation choices.
Diagrams indicate transitions between undetectable, moderate, high, and very high risks to
humans and ecosystems. The method is based on a literature review of estimated impacts at
different global mean surface temperature levels (O’Neill et al. 2017) on different components of
desertification, land degradation and food security, including emerging literature on Shared
Socio-economic Pathways (SSPs) as well as literature from IPCC AR5 and SR15.

Most studies focus on changes in hazards as a function of climate change (e.g. as represented by
RCP scenarios or other climate change scenarios) or climate change superimposed on present-day
exposure. Only a limited number of studies focus on changes in risk as a function of both RCPs
and SSPs (climate and socio-economic change and adaptation decisions). This was addressed by
splitting the embers into different figures. Figure 7.1 focuses on the impact of climate change on
risk, under present-day exposure and vulnerability. Figure 7.2 examines the relationship between
climate change and risks under two SSPs (SSP1 and SSP3). Figure 7.3 depicts risks to humans
and ecosystems as a function of the land area employed for mitigation through bioenergy
plantations.

Further, a formal expert elicitation protocol, based on the modified-Delphi technique (Mukherjee
et al. 2015) and the Sheffield Elicitation Framework (Oakley and O’Hagan 2016; Gosling 2018),
was followed to develop threshold judgments on risk transitions. Specifically, experts participated
in a multi-round elicitation process, with feedback of group opinion provided after each round:
the first two rounds involved independent anonymous threshold judgment, and the final round
involved a group consensus discussion (von der Gracht 2012). To strengthen the rigor of
developing expert consensus on risk transitions (Hasson and Keeney 2011), the protocol pre-
specified the following prior to beginning the elicitation exercise (Grant et al. 2018): the research
guestion, eligibility criteria and strategy to recruit experts, research materials, data collection
procedure, and analysis plan. This systematic process of developing expert consensus on
threshold judgments for risk transitions can better inform subsequent analytical approaches—an
approach that may be further developed for use in future IPCC cycles (Bojke et al. 2010; Sperber
et al. 2013). References for the current and past assessments are listed at the end of this document
and by the relevant tables.

Table SM7.1: literature considered in the expert judgement of risk transitions for figure 7.1
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38-395
Mha

43-225
Mha

-100%; 196 Mt
yri-1

approx +25M

approx +78M
(0-170)

approx +120M

approx +20M

approx +100M

approx +260M

approx + 13
km3

approx +12km3

approx +11km3

approx
+300km3

approx +2M

approx 25 - 160
M

approx 20 - 145
M

IPCC SRCCL

Paper uses a pre-
cursor to the
SSP3, with a
similar
population and
storyline.

Difference
between 1.5C
scenario and
Baseline for both
bioenergy and
impact. Total
population at risk
of hunger is

~300 to >500
million; total
increase in
population at risk
of hunger is 50 to
320 M. Authors
state that roughly
half is attributed
to bioenergy;
those numbers
are included
here.

Difference
between 2C
scenario and
Baseline for both
bioenergy and
impact. Total
population at risk
of hunger is

~290 to ~500
million; total
increase in
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population at risk
of hunger is 40 to
290 M. Authors
state that roughly
half is attributed
to bioenergy;
those numbers
are included
here.

Table SM7.4. Risks thresholds for different components of desertification, land degradation and food
security as a function of global mean surface temperature change relative to pre-industrial times.
The confidence levels are defined according to the IPCC guidance note on consistent treatment of

uncertainties (Mastrandrea et al., 2010). These data are used in Figure 7.1

Component Risk Transition Global mean surface | Confidence
temperature change above pre-
industrial levels °C
Low Latitude Crop Yield Undetectable to | Min 0.5 high
Moderate Max 07
Moderate to High Min 1.2 medium
Max 2.2
High to Very High Min 3.0 medium
Max 4.0
Food Supply Stability Undetectable to | Min 0.75 high
Moderate Max 0.85
Moderate to High Min 0.9 medium
Max 14
High to Very High Min 15 medium
Max 25
Permafrost Degradation Undetectable to | Min 0.3 high
Moderate Max 07
Moderate to High Min 11 high
Max 15
High to Very High Min 1.8 medium
Max 2.3
Vegetation Loss Undetectable to | Min 0.7 high
Moderate Max 1.0
Moderate to High Min 1.6 medium
Max 2.6
High to Very High Min 2.6 medium
Max 4.0
Coastal Degradation Undetectable to | Min 0.8 high
Moderate Max 1.05
Moderate to High Min 1.1 high
Max 1.6
High to Very High Min 1.8 high
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Max 2.7
Soil Erosion Undetectable to | Min 0.8 medium
Moderate Max 12
Moderate to High Min 2.0 low
Max 35
High to Very High Min 4.0 low
Max 6.0
Fire Undetectable to | Min 0.7 high
Moderate Max 10
Moderate to High Min 13 medium
Max 1.7
High to Very High Min 25 medium
Max 3.0
Water Scarcity in Drylands | Undetectable to | Min 0.7 high
Moderate Max 10
Moderate to High Min 15 medium
Max 25
High to Very High Min 25 medium
Max 35
Food Access Undetectable to | Min 0.8 medium
Moderate Max 11
Moderate to High Min 14 low
Max 24
High to Very High Min 24 low
Max 34
Food Nutrition Undetectable to | Min 11 low
Moderate Max 17
Moderate to High Min 1.9 low
Max 2.2
High to Very High Min 2.3 low
Max 3.3

7. SM. 1. Additional embers

Details of two embers (nutrition and coastal degradation) where not included in Chapter 7 due to
space limitations. Changes in atmospheric CO2, will result in reduced nutritional value of crops
(iron, protein, zinc, other micronutrients, and increases in mycotoxins), impacting food
utilization, with potential risks to health of vulnerable groups such as children and pregnant
women (high confidence, high agreement). This may create nutrition-related health risks for 600
million people (Zhou et al. 2018). Further details are provided in Chapter 5 of this Report.

Coastal flooding and degradation bring risk of damage to infrastructure and livelihoods. There are
very few global studies investigating past changes in coastal degradation (erosion and flooding)
and associated risk (Muis et al. 2018; Mentaschi et al. 2018), yet strong evidence exists that

Subject to Copy-editing
Do Not Cite, Quote or Distribute 71 Total pages: 80



O OO UTL D WN -

Final Government Distribution Chapter 7 — SM IPCC SRCCL

anthropogenic climate change is already affecting the main drivers of coastal degradation,
including: mean and extreme sea level (IPCC, 2013), storm surges (Wahl et al. 2015) and tropical
cyclones (Kossin 2018). It is also clear that land-based processes, such as groundwater extraction
and land subsidence, may impact coastal degradation {See Chapter 4, including 4.8.5}.

At 1.5°C there is a high risk of destruction of coastal infrastructure and livelihoods (Hoegh-
Guldberg et al. 2018) (high confidence). There is an associated strong increase in people and
assets exposed to mean and extreme sea level rise and to coastal flooding above 1.5°C. Very high
risks start to occur above 1.8 °C (high confidence) (Hanson et al. 2011; Vousdoukas et al. 2017;
Jevrejeva et al. 2018; Hallegatte et al. 2013). Impacts of climate change on coasts is further
explored in the IPCC Special Report on the Ocean and Cryosphere in a Changing Climate.

7. SM 2 SSP and Mitigation Burning Embers

Table SM7.5 Risks thresholds associated to desertification, land degradation and food security as a
function of Global mean surface temperature change relative to pre-industrial levels and socio-
economic development. Risks associated to desertification include, population exposed and
vulnerable to water scarcity and changes in irrigation supply and demand. Risks related to land
degradation include vegetation loss, population exposed to fire and floods, costs of floods, extent of
deforestation, and ecosystem services including the ability of land to sequester carbon. Risks to food
security include population at risk of hunger, food price increases, disability adjusted life years. The
risks are assessed for two contrasted socio-economic futures (SSP1 and SSP3) under unmitigated
climate change up to 3°C. These data are used in Figure 7.2.

Component Risk Transition Global mean surface | Confidence
temperature change above
pre-industrial levels °C
Land Degradation (SSP1) Undetectable to | Min 0.7 High
Moderate Max 10
Moderate to High Min 1.8 low
Max 2.8
High to Very High Min does not reach this
Max threshold
Land Degradation (SSP3) Undetectable to | Min 0.7 High
Moderate Max 10
Moderate to High Min 14 Medium
Max 2.0
High to Very High Min 2.2 Medium
Max 2.8
Food Security (SSP1) Undetectable to | Min 0.5 Medium
Moderate Max 10
Moderate to High Min 25 Medium
Max 3.5
High to Very High Min does not reach this
Max threshold
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Food Security (SSP3) Undetectable to | Min 0.5 Medium
Moderate Max 10
Moderate to High Min 1.3 Medium
Max 1.7
High to Very High Min 2 Medium
Max 2.7
Desertification (SSP1) Undetectable to | Min 0.7 High
Moderate Max 10
Moderate to High Min Does not reach this
Max threshold
High to Very High Min Does not reach this
Max threshold
Desertification (SSP3) Undetectable to | Min 0.7 High
Moderate Max 10
Moderate to High Min 1.2 Medium
Max 15
High to Very High Min 15 Medium
Max 2.8

Table SM7.6 Risk thresholds associated with 2™ generation bioenergy crop deployment (in 2050) as a
land-based mitigation strategy under two SSPs (SSP1 and SSP3). The assessment is based on
literature investigating the consequences of bioenergy expansion for food security, ecosystem loss and
water scarcity, these indicators being aggregated as a single risk metric. These data are used in

Figure 7.3.
Component Risk Transition Land area wused for | Confidence
bioenergy crop (Mkm?2 )
Risk due to bioenergy | Undetectable to Moderate Min 1 Medium
deployment (SSP1) Max 2
Moderate to High Min 6 Low
Max 8.7
High to Very High Min 8.8 Medium
Max 20
Risk due to bioenergy | Undetectable to Moderate Min 0.5 Medium
deployment (SSP3) Max 15
Moderate to High Min 1.5 Low
Max 3
High to Very High Min 4 Medium
Max 8
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