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Probability ratio of temperature extremes as function of global warming and event probability
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Figure 3.6 | Probability ratio (PR) of exceeding extreme temperature thresholds, (a) PR of exceeding the 99th (blue) and 99.9th (red) percentile of pre-industrial daily

temperatures at a given warming level, averaged across land (from Fischer and Knutti, 2015). (b) PR for the hottest daytime temperature of the year (TXx). (c) PR for the coldest
night of the year (TNn) for different event probabilities (with RV indicating return values) in the current climate (1°C of global warming). Shading shows the interquartile
(25-75%) range (from Kharin et al,, 2018).
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Probability ratio of heavy precipitation as function of global warming and event probability
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Figure 3.10 | Probabity ratio (PR) of exceeding (heavy precipitation) thresholds. (a) PR of exceeding the 99th (blue) and 99.9th (red) pescentile of pre-industrial dady

precipitation at a given warming level averaged acoss land {from Fischer and Knutti 2015). (b) PR for precpitation extremes (RX1day) for different event probabiities (with RV
indicating retum values) in the current dimate {1°C of global warming). Shading shows the interquartile (25-75%) range (from Kharin et al, 2018).
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Figure 3.12 | Summary of the kefihood of increases/decreases in peecipitation minus evapotranspiration (P-E) in Coupled Model Intercomparison Project Phase 5 (CMIPS)
simulations considering all scenanios and a representative subset of 14 climate models (one from each modelling centre). Panel plots show the uncertainty distribution of the |DCC
sensitivity of P~E to global temperature change, averaged for most IPCC Special Report on Managing the Risk of Extreme Events and Disasters to Advance Cimate Change -#f
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Adaptation (SREX) regions (see Figure 3.2) outlined in the mag (from Greve et al, 2018). . Climate chanee wm UL



limits are shown for the 17-84% and 5-95% confidence intervals quoted in the original papers.

Sea lev IeveI rise and 1.5 and 2.0 scenarios

Table 3.1| Compilation of recent projections for sea level at 2100 (in cm) for Representative Concentration Pathway (RCP)2.6, and 1.5°C and 2°C scenarios. Upper and lower

. RCP2.6 1.5°C 2°C
Study Baseline
67% 90% 67% 90% 6% 90%

ARS 1986-2005 28-61
Kopp et al. (2014) 2000 37-65 19-8
Jevrejeva et al. (2016) 1986-2005 29-58
Kopp et al. (2016) 2000 28-51 24-61
Mengel et al. (2016) 1986-2005 28-56
Nauels et al. (2017) 1986-2005 35-56
Goodwin et al. (2017) 1986-2005 31-59

45-70

45-1
Schaeffer et al. (2012) 2000 52-9 54-99 56-105
Schleussner et al. (2016b) 2000 26-53 36-65
Bittermann et al. (2017) 2000 29-46 30-61
Jackson et al. (2018) 1986-2005 30-58 20-67 35-64 -4

40-71 289 47-93 2117

Sanderson et al. (2017) 50-80 60-90
Nicholls et al. (2018) 1986-2005 24-54 31-65
Rasmussen et al. (2018) 2000 35-64 8-8 39-76 28-%
Goodwin et al, (2018) 1986-2005 26-62 30-69
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Land an people

Table 3.3 | Land and people exposed to sea level rise (SLR), assuming no protection at all. Extracted from Brown et al. (2018a) and Goodwin et al. (2018). SSP: Shared Socio-
Economic Pathway; wrt: with respect to; *:Population held constant at 2100 level.

——

exposed due to seal level rise...

Impact factor, assuming there is Year
Climate scenario | no adaptation or protection at all
(50th, [5th-95th percentiles]) 250 100 20 B0
15°C Temperature rise wrt 18501900 (°C) 1.1 (1.44-2.16) 1,60 (1.26-2.33) 1.41(1.15-2.10) 132(1.12-1.81)
SLR (m) wrt 1986-2005 0.20(0.14-029) 0.40(0.26-0.62) 0.73(0.47-125) 1,00 (0.59-1.55)
Land exposed (x10" km) 574 [558-597) 620 [575-669) 666 [595-772| 102 [666-853]
People exposed, SSP1-5 (millions) 1279-1390 102.7-1535 1338-207.1
[123.4-1340, [94.8-1407, - [112.3-169.6,
1345-146.4] 102.7-1535] 165.2-263 4]
2( Temperature rise wrt 1850-1900 (° €) 1.76(1.51-2.16) 203(1.72-264) 1.90 (1.66-2.51) 1.80 (1.60-2.20)
SUR (m) wrt 1986-2005 0.20 (0.14-0.29) 0.46 (0.30-0.69) 0,90 (0.58-1.50) 1.26 (0.74-1.90)
Land exposed (x10 km’) 575 [558-598) 637 [585-686) 105 [618-827] 167 (642-9317]
People exposed, SSP1-5 (millions) 128.1-1392 105.5-158.1 1483-2330
[1236-1342, [97.0-1441, - [1203-1834,
134.7-146.6] 118.1-1790] 186.4-301.8]*
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Figure 3.16 | (a) fraction of global natural vegetation (including managed forests) at risk of severe ecosystem change s a function of global mean temperature change for
all ecosysterms, modek, global climate change models and Repeesantative Concentration Pattways (RCPs). The colours represent the diffevent ecosystem models, which are also
horizontally separated for clarity, Results are collated in unit-degree bins, where the temperature for  given year is the average over 3 30-year window cenlred on that year.
The boxes span the 25 and 75* pescentiles across the entire ensemble, The short, horizontal stripes represent individual (annual) data points, the curves connect the mean
value per ecosystem model in each bin. The solid (dashed) curves are for models with (without) dynamic vegetation composition changes. Source: (Warszawski et al, 2013)
(b) Threshold level of globial tempesature anomaly above pre-industrial levels that leads to signdicant local changes in terrestrial ecosystems. Regions with severe (coloured) or
moderate (greyish) ecosystem transkormation; defineation refers 1o the %0 biogeographic regions. Al vakues denote changes found in >50% of the simulations. Sautce: (Gerten
ot o, 2013). Regions coloured in dark red are projected 1o undergo severe transformation under 2 global warming of 1,5°C while those coloured in light red do so at 2°C; other

snlniioe sat rmad wbhan thase & na casses tvanelnsemattan snlace sdadhal sassoninm aunsade YN

pce

on Climate chante  wwo

-
[

L

o~

13

s

s



Table 3.4 | Number of exposed and vulnerable people at 1.5°C, 2°C, and 3°C for selected multi-sector risks under shared socioeconomic pathways (SPs).
Source: Byers et al,, 2018

S5P2

(5SP1 to SSP3 range), millions L

s Eiposel andE:m:ble Elpoeet andE:up;ls:a’lble Exposed andE:E;:;:ble
Water stress index 3340 (3032-3584) | 496(103-1159) | 3658(3080-3969) | 586 (115-1347) | 3920(3200-4271) | 662 (146-1480)
Heatwave event exposure 3960 (3546-4508) | 187 (410-2372) | 5986 (5417-6710) | 1581 (506-3218) | 7909 (7286-8640) | 1707 (537-3575)
Hydrocimate risk to power production | 334 (326-331) 30 (6-76) 385 (374-389) 38 (9-94) 2 (125-739) 72(16-171)
Crop yield change 3 (32-36) 8(2-20) 32 (330-39%) B1(4-178) | 1817(1666-19%2) | 406 (118-854)
Habitat degradation 91 (92-112) 10 (4-31) 60 (314-106) | 102(23-230) | 1357(809-1501) | 248 (75-572)
Multi-sector exposure

Two indicators 1129(1019-1250) | 203(42-487) | 2726(132-2945) | S62(117-1220) | 3500 (3212-3864) | 707 (212-1545)
Three indicators 66 (66-69) 7(0.9-19) 122 297-47) SHB-138) | W2(M77-157) | 237 (48-538)
Four indicators 5(03-5.7) 03(0-12) 1 (5-14) 05(0-2) 258 (104-280) 33 (4-86)

iDCC () 4

Py ERECYESYYEY AL *anE. on ClIMATE Chanee

i

WHD |




Adaptations/mitigation

S U
_in climate change: —
synergies and trade-

offs with the SDGs
= =

IDCC ) @

NTERGOVERNMENTAL PANEL on Climate chanee WM



Indicative linkages between mitigation and
sustainable development using SDGs
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Cross-Chapter Box 7, Table 1| Comparison of land-based carbon removal options.

Sources: * assessed ranges by Fuss et al. (2018), see Fiqures in Section 4.3.7 for full literature range; ® based on the 2100 estimate for mean potentials by Smith et
al. (2015). Note that biophysical impacts of land-based CDR options besides albedo changes (e.q., through changes in evapotranspiration related to irrigation or
land coverluse type) are not displayed.

lange

, Required | Required | Impact on Impact on Saturation
a a
Option | Potarbils Coat land® water® | nutrients® albedo® and permanence ?
GICO,y ! $1€o," | MhaGtCo," | km'Gtco,’ MENRKy! No units No units
Variable; depends on source | Long-term governance of
of biofuel (higher albedo for | storage; limits on rates of
BECCS 0.5-5 100-200 31-58 60 Variable crops than for forests) and | bioenergy production and
on land management (e.g,, | carbon sequestration
no-till farming for crops)
Saturation of forests;
Afforestattofl 05-36 550 8 9 05 Negative, or reduced GH§ vulnerable to disturbance;
& reforestation benefit where not negative | post-AR forest
management essential
Eibarcid Saturation of soil; residence
. 2-4 50-200 3 04 0 0 time from months to
weathering o
geological timescale
N: 82, Mean residence times
P:2.7, between decades to
Biochar 03-2 30-120 16-100 0 K:19.1 0.08-0.12 centuries, depending on
soil type, management and
environmental conditions
_ N: 218, Soil sinks saturate and can
Soil carbon :
— 23-5 0-100 0 0 P:55, 0 reverse if poor management y 11-,J s
. K:4.1 practices resume DRV
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Adaptation options to climate change
in the land-food-water-energy nexus

e i « Adaptation is critical if we are to
. address the threats of climate
S o . (I::E]igﬂgs?\g}iﬁglgﬁd spreading —
By re(insurance) programmes provides a
BN . }‘A'\nanci I bLfffeCl‘ . _
Py e gricultural adaptations (growing
[ -1 different crops and raising different animal
Ay varieties)
) S  Human migration as adaptation

(populations in rural regions are
migrating to cities)
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Adaptations to climate change in
the land-food-water nexus

 Incorporation of indigenous and local

knowledge (to forecast seasonal rainfall, relying on
observations of plant phenology, bird, animal, and insect
behavior, the sun and moon, and wind).

N - Climate services — availability and
<1 usefulness
P « Adaptation in water
e - Building drainage channels outside the home;
b, . « Efficient water use during water shortage
A Crisis;

» Constructing wells or rainwater tanks

« Ecosystems-based adaptations need
to be explored IpCC & @



Adaptions: synergies and trade-offs
in the land-food-water-energy nexus

Agricultural adaptation:

The most direct synergy is between SDG 2 (zero hunger)
and adaptation in cropping, livestock and food systems, designed
to maintain production

« Climate-smart agriculture has synergies with food
security, though it can be biased towards
technological solutions, may not be gender sensitive

« Adaptation options increase risks for human health
and access to water

« Migration as adaptation
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Adaptations and mitigation to climate change
in the land-food-water-energy nexus

 Close links to United Nations
Sustainable Development Goals

DGs :
. f\ﬁlxcoi) measures to adapt to climate
; change and reduce emissions can
L R have benefits for SDGs

« National and sub-national authorities,
civil society, the private sector,
indigenous peoples and local
communities can support ambitious

S - BfPRational cooperation is a
critical part of limiting warming to
1.5°C

@
IDCC & @

. wod
INTERGOVERNMENTAL PANEL on ClimaTe chanee WHO |



THANK YOU FOR YOUR ATTENTION!

For more information:

Website:
IPCC Secretariat:
IPCC TG-FWLGST:

Find us on:

f IPCC https://www.youtube.com/ipccgeneva
@IPCC_CH in https://www.linkedin.com/company/ipcc
] IPCC m https://www.flickr.com/photos/ipccphoto/sets/

W‘ https://vimeo.com/ipcc http://www.slideshare.net/ipcc-media/presentations
IpcC
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