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Key messages

e Land is at risk due to climate change, but also contributes
to climate change, thus sustainable land management is
critical for climate mitigation and adaptation.

e Climate change poses risks to biodiversity and food production

e Agriculture, forestry and land use contribute around a third of
greenhouse gas emissions

« Mitigation is limited by the need to feed people and by available
land
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Climate impacts on land
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To note, 
Temperature: land changes more than oceans, north more than south
Rainfall increases in some areas and decreases in others
Even sea level not uniform


Figure 2.2 | Coupled Model Intercomparison Project Phase 5 (CMIP5) multi-model mean projections (i.e., the average of the model projections available) for the 2081–2100 period under the RCP2.6 (left) and RCP8.5 (right) scenarios for (a) change in annual mean surface temperature and (b) change in annual mean precipitation, in percentages, and (c) change in average sea level. Changes are shown relative to the 1986–2005 period. The number of CMIP5 models used to calculate the multi-model mean is indicated in the upper right corner of each panel. Stippling (dots) on (a) and (b) indicates regions where the projected change is large compared to natural internal variability (i.e., greater than two standard deviations of internal variability in 20-year means) and where 90% of the models agree on the sign of change. Hatching (diagonal lines) on (a) and (b) shows regions where the projected change is less than one standard deviation of natural internal variability in 20-year means. {WGI Figure SPM.8, Figure 13.20, Box 12.1}
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Rate of change is sometime rapid – hard for species to move or adapt

Satellite observations15 have shown vegetation greening16 over the last three decades in parts of Asia, Europe, South America, central North America, and southeast Australia. Causes of greening include combinations of an extended growing season, nitrogen deposition, CO2 fertilisation17, and land management (high confidence). Vegetation browning18 has been observed in some regions including northern Eurasia, parts of North America, Central Asia and the Congo Basin, largely as a result of water stress (medium confidence). Globally, vegetation greening has occurred over a larger area than vegetation browning (high confidence). {2.2.3, Box 2.3, 2.2.4, 3.2.1, 3.2.2, 4.3.1, 4.3.2, 4.6.2, 5.2.2} 

Anthropogenic warming has resulted in shifts of climate zones, primarily as an increase in dry 23 climates and decrease of polar climates (high confidence). Ongoing warming is projected to result in 24 new, hot climates in tropical regions and to shift climate zones poleward in the mid- to high latitudes 25 and upward in regions of higher elevation (high confidence) 


There is low confidence in the projections of global greening and browning trends 



Risks to humans and ecosystems from climate change
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very high = sever persistent risks, limited ability to adapt, irreversibiility
red = siginificant and widespread risks
yellow [ risks detectable with medium confidence

Increases in global mean surface temperature (GMST), relative to pre-industrial levels, aect processes involved in desertification (water
scarcity), land degradation (soil erosion, vegetation loss, wildfire, permafrost thaw) and food security (crop yield and food supply
instabilities). Changes in these processes drive risks to food systems, livelihoods, infrastructure, the value of land, and human and
ecosystem health. Changes in one process (e.g. wildfire or water scarcity) may result in compound risks. Risks are location-specific and
dier by region.
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very high = sever persistent risks, limited ability to adapt, irreversibiility
red = siginificant and widespread risks
yellow [ risks detectable with medium confidence

Increases in global mean surface temperature (GMST), relative to pre-industrial levels, aect processes involved in desertification (water
scarcity), land degradation (soil erosion, vegetation loss, wildfire, permafrost thaw) and food security (crop yield and food supply
instabilities). Changes in these processes drive risks to food systems, livelihoods, infrastructure, the value of land, and human and
ecosystem health. Changes in one process (e.g. wildfire or water scarcity) may result in compound risks. Risks are location-specific and
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Natural disturbances and extremes, fires,

floods, pests and diseases;
BE[E @ soannatouse A" News Sport Weather iPlayer

NEWS _
Home @ UK  World Business | Election2019 Tech & Science | Health @ F ® Increase In frequency and

Intensity In some places,

Huge Flow Country wildfire 'doubled reduction in others
Scotland's emissions’

Scotland  Scotland Politics =~ Scotland Business ~ Edinburgh, Fife & East ~ Glas

o fires burning in tropical forests

"‘ where unexpected

-t N

R .l

-

< N ',_ N

N o o

burned {o] 6 days in May 019

l- ' _ S S : University of
: - RN urner | BRISTOL

nt



Land impacts on climate

IDCC

University of

climate chanee N e BRISTOL



Extent of land use and management, 2015
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More land was converted to cropland in the 30 years after 1950 than in the 150 years between 1700 and 1850.
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Chaﬂge in anthropogenic Agriculture, Forestry and Other Land

Use (AFOLU) activities accounted for
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Natural land sink of CO,

The natural response of land to human-
iInduced environmental change caused a
net sink of around 11.2 GtCO, yr-1 during
2007-2016 (equivalent to 29% of total
CO, emissions) (medium confidence)

The persistence of the sink Is uncertain
due to climate change (high confidence).

Borneo, Central Kalimantan photo Jo House
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Carbon dioxide net emissions and removals
from land use, land use change and forestry
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Average agricultural methane (CH,) emissions estimates
from 1990 to 2016
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Average agricultural nitrous oxide (N,O) emissions
estimates from 1990 to 2016
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Responding: mitigation and adaptation
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How do we get to 1.5 degrees?
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Focus on 2050 to get balance,  all get there around 2050, but soe have less reduction and therefore rely on more later removals. Young generation will pay more if ours don’t pay now.

Social, business and technological innovations

All pathways use carbon dioxide removal, but the amount and type varies


Resource and energy intensive




Land use Change in 1.5 and 2 ‘C consistent pathways
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Figure 2.11 | Land-use changes in 2050 and 2100 in the illustrative 1.5°C-consistent pathway archetypes (Fricko et al., 2017; Fujimori, 2017; Kriegler et
al., 2017; Grubler et al., 2018; Rogelj et al., 2018). Changes in land for food crops, energy crops, forest, pasture and other natural land are shown, compared to 2010.

Figure 2.27 Evolution and break down of global land-based GHG emissions and removals under six 17 alternative mitigation pathways, which illustrate the differences in timing and magnitude of land-based 18 mitigation approaches including afforestation and BECCS. All pathways are based on different IAM 19 realisations of SSP2. Pathway 1 is based on RCP 2.6, while all other pathways are based on RCP 1.9. 20 Pathway 1: MESSAGE-GLOBIOM (Fricko et al. 2017); Pathway 2: MESSAGE-GLOBIOM (Rogelj et 21 al. 2018); Pathway 3: REMIND-MAgPIE (Kriegler et al. 2017); Pathway 4: REMIND-MAgPIE 22 (Bertram et al. 2018); Pathway 5: IMAGE (van Vuuren et al. 2018); Pathway 6: MESSAGE-GLOBIOM 23 (Grubler et al. 2018). Data is from an update of the IAMC Scenario Explorer developed for the SR1.5 24 (Rogelj et al. 2018). The categories CO2 Land, CH4 Land and N2O Land include GHG emissions from 25 land-use change and agricultural land use (including emissions related to bioenergy production). In 26 addition, the category CO2 Land includes negative emissions due to afforestation. BECCS reflects the 27 CO2 emissions captured from bioenergy use and stored in geological deposits. Solid lines show the net 28 effect of all land-based GHG emissions and removals (CO2 Land, CH4 Land, N2O Land and BECCS), 29 while dashed lines show the net effect excluding BECCS. CH4 and N2O emissions are converted to CO2-30 eq using GWP factors of 28 and 265 respectively. 
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Key messages

e Land is at risk due to climate change, but also contributes
to climate change, thus sustainable land management is
critical for climate mitigation and adaptation.

e Climate change poses risks to biodiversity and food production

e Agriculture, forestry and land use contribute around a third of
greenhouse gas emissions

« Mitigation is limited by the need to feed people and by available
land
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