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sea level is expected to continue to rise, leading to a small to moderate increase in coastal
exposure and impacts (high confidence; section 3.3.1; very high confidence; wgii ar5 and siwg
ii, chapter 9). although sea level rise will lead to increased impacts, impacts are likely to
experience a slight to moderate slowdown (high confidence) (very high confidence; wgii ar5 and
ssp1, supplementary material 2.sm, table 2.sm.3; wgii ar5, section 7.7.2, supplementary
material 10.sm, table 10.2; supplementary material 3.sm, table 3.4) 856 . global warming has
already resulted in changes in the physical, biological, land, and human assets of ecosystems,
oceans, and coastal areas and in landscape and land use planning, due to changes in the
magnitude and frequency of rainfall, temperature, and sea level and to larger scale changes in
sea level and ocean circulation. rising temperatures, for example, have caused significant
losses of coral reefs (klausmeier and oppenheimer, 2013) 1045 , have caused the conversion of
groundwater into surface water that might be insufficient to support the provision of natural
ecosystems services (mckinley et al., 2016) 1046 , have led to salt-water intrusion into fresh
water aquifers, thereby increasing the risk of groundwater pollution in low lying coastal areas in
the global south (hansen et al., 2014) 1047 , and have led to the movement of storm surges
that, for example, have resulted in the destruction of cities in bangladesh (world bank, 2019)
1048 . changes in land cover and land use have led to increases in the potential for landscape
conflict and unsustainable use (krumm, 2016) 1050 and environmental degradation, such as
pollution of the air, water and soil (dahlgren et al., 2015) 1051 .
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at lower warming levels, the projected changes in mean precipitation (very high confidence),
monthly and seasonally averaged, for all regions, have a global mean decrease of around 8% at
2c and a global mean increase of around 4% at 1.5c. this means there would be a global mean

increase in annual mean precipitation of around 4% for all regions at 2c, compared to 1.5c,
while absolute precipitation decreases at higher global temperatures (peel et al., 2014) 141 .

climate models project coherent regional climate responses to global warming. regional climate
trends vary widely for similar warming levels across the globe (high confidence). hence, there is
no clear pattern in the spatial structure of climate change. in reality, observed warming differs

significantly from models simulated with a 1.5c threshold, with stronger warming in land than in
the ocean and with higher warming in the tropics than in mid-latitudes and high-latitudes

(figure 3.4 in section 3.3.1). {3.1, 3.2, cross-chapter box 8 in this chapter} six out of the 12
most parsimonious superposed trends (called ‘best-fits’) modeled for cmip5 models are the

same (‘heaviest’, ‘strongest’, ‘best’, ‘strongest in mid-latitudes’, ‘strongest in the tropics’ and
‘strongest in the mid-low latitudes’) with an overlap of more than 80%. the observed trends are

in this set almost equally represented. (mccarthy et al., 2017) 42 three models out of four
(cmcc-cm, canesm2 and hadcm3) have a heavy antarctic signal (>6.5%/decade) and a very
heavy south atlantic tropical signal (medium confidence). thus, the heavy antarctic signal is

probably not a spurious but a bona fide response (gonzález-pablos, huybrechts, dijkstra,
frölicher, 2013) 43 in very warm conditions (high confidence). the very heavy south atlantic
tropical signal (medium confidence) could be the result of spurious antarctic signal (section

3.3.3) and heavy south atlantic tropical signal (medium confidence) ( 44 ) ( 45 ) or a very strong
southern atlantic tropical signal (medium confidence) ( 46 ) ( 47 ). {3.2, 3. 5ec8ef588b
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