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4°C
- Dodelijke hitte
- Onbewoonbare aarde
- Stof en vuur
- Bergen smeltwater
- Aanzwellend water
- Orkaanalarm
- Mislukte oogsten
- Massa-extinctie
- Klimaatontwrichting in de oceanen
- Apocalyps op Antarctica
- De Arctische koolstofbom

5°C
- Hitteschok
- Klimaatvluchtoorden
- [Jsvrije poolgebieden
- Hyperthermische broeikassen
- Arctische regenwouden
- Zuurstofloze oceanen
- Kantelpunt bij twee graden?
- Leven en dood bij 5°C

6°C
- Catastrofaal falen
- De superbroeikas van het Krijt
- Het Grote Sterven
- Extinctiemechanismen
- Echo’s uit het verleden
- De hel op aarde
- Het Venus-effect

Het eindspel

- Wat maakt een halve graad nu uit?
- Twee graden en hoger

- Op naar de vier graden

- Op naar de zes graden

- Kies voor het leven
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Inleiding

‘zeer waarschijnlijk’ — IPCC, 2014: Climate Change 2014: Synthesis Report. Contribution
of Working Groups I, II and III to the Fifth Assessment Report of the Intergovernmental
Panel on Climate Change, Core writing team, R.K. Pachauri and L.A. Meyer (eds). IPCC,
Geneva, Switzerland. www.ipcc.ch/site/assets/uploads/2018/02/SYR_AR5_FINAL_full.pdf
‘kans van 1 op 3,5 miljoen’ — blogs.scientificamerican.com/observations/five-sigmawhats-
that/

De krantenkop van de eeuw

‘CO,-concentratie’ — Dutton, A. et al., 2015: ‘Sea-level rise due to polar ice-sheet mass loss
during past warm periods’, Science, 349 (6244), aaa4019

‘hogere warmteinhoud’ — Cheng, L. et al., 2019: ‘How fast are the oceans warming?’,
Science, 363 (6423), 128-9

‘6 zettajoule’ — IPCC, 2019: ‘Chapter 5: Changing Ocean, Marine Ecosystems, and
Dependent Communities’. In: IPCC Special Report on the Ocean and Cryosphere in a
Changing Climate [H.-O. Portner et al. (eds)]. In press, pp. 5-14

‘halve zettajoule’ — Harvey, C., 2018: “The Oceans Are Heating Up Faster Than Expected’,
EQE News. www.scientificamerican.com/article/the-oceans-are-heating-up-faster-than-
expected/

‘Hiroshima- atoombommen’ — Cook, J., 2013: ‘4 Hiroshima bombs worth of heat per
second’, Skeptical Science blog. www.skepticalscience.com/4-Hiroshima-bombs-worth-of-
heat-per-second.html Op basis van de recentste ramingen van het warmtegehalte van de
oceanen heb ik deze schatting naar onder bijgesteld, van 8 naar 6 zettajoule/jaar.

‘1.04°C boven’ — World Meteorological Organisation, 2018: “WMO climate statement:
past 4 years warmest on record’. public.wmo.int/en/media/press-release/climate-change-
signals-and-impacts-continue-2018

Het vitzicht van Mauna Loa

‘Keeling in 1958” — Keeling, C., 1998: ‘Rewards and Penalties of Monitoring the Earth’,
Annual Review of Energy and the Environment, 23, 25-82

‘zijn zoon Ralph’ — Keeling, R., 2008: ‘Recording Earth’s Vital Signs’, Science, 319 (5871),
I771-2

‘lavavelden aan de Mauna-Loa-top’ — Keeling, C., 1998: ‘Rewards and Penalties of
Monitoring the Earth’. Zie figuur 3.

‘fossiele brandstoffen’ — Scripps, 2013: ‘Carbon dioxide at Mauna Loa Observatory reaches
new milestone: Tops 400 ppm’, persbericht. scripps.ucsd.edu/news/7992

‘Global Carbon Project’ — Zie www.globalcarbonproject.org/carbonbudget/index.htm

‘In 2019 vertraagde’ Zie www.globalcarbonproject.org/carbonbudget/index.htm

‘80% van die toename’ — Jackson, R. et al., 2017: “Warning signs for stabilizing global CO,
emissions’, Environmental Research Letters, 12 (1I), 110202

‘wereldwijde primaire energiegebruik’ — BP Statistical Review of World Energy.
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-
economics/statistical-review/bp-stats-review-2019-full-report.pdf, p. 11
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Back to the future

‘factor tien omhoog moeten’ — Pielke Jr, R., 2019: “The world is not going to halve carbon
emissions by 2030, so now what?’, Forbes. www.forbes.com/sites/rogerpielke/2019/10/27/
the-world-is-not-going-to-reduce-carbon-dioxide-emissions-by-50-by-2030-now-what/
‘nachtvorst’ — Malamud, B. et al., 2011: “Temperature trends at the Mauna Loa observatory,
Hawaii’, Climate of the Past, 7, 975-83

‘temperatuurschommelingen’ — Neukom, R. et al., 2019: ‘No evidence for globally coherent
warm and cold periods over the preindustrial Common Era’, Nature, 571 (77606), 550-4
‘vroege Holoceen’ — Marcott, S. et al., 2013: ‘A reconstruction of regional and global
temperature for the past 11,300 years’, Science, 339 (6124), 1198-201

‘nijlpaarden’ — Schreve, D., 2009: ‘A new record of Pleistocene hippopotamus from River
Severn terrace deposits, Gloucester, UK—palaeoenvironmental setting and stratigraphical
significance’, Proceedings of the Geologists” Association, 120 (1), 58-64

‘nog in grotten’ — Pedersen, R. et al., 2017: “The last interglacial climate: comparing direct
and indirect impacts of insolation changes’, Climate Dynamics, 48 (9-10), 3391-407

‘5-8°C hoger’ — McFarlin, J. et al., 2018: ‘Pronounced summer warming in northwest
Greenland during the Holocene and Last Interglacial’, PNAS, 115 (25), 6357-62
‘Noordelijke IJszee’ — Stein, R. et al., 2017: ‘Arctic Ocean sea ice cover during the
penultimate glacial and the last interglacial’, Nature Communications, 8 (373), 1-13

‘zes tot tien meter’ — Dutton, A. et al., 2015: ‘Sea-level rise due to polar ice-sheet mass loss
during past warm periods’

‘een redelijke klomp’ — Yau, A. et al., 2016: ‘Reconstructing the last interglacial at Summit,
Greenland: Insights from GISP2’, PNAS, 113 (35), 9710-15

De Groenlandse meren

‘verder landinwaarts’ — Howat, I. et al., 2013: ‘Brief Communication: “Expansion of
meltwater lakes on the Greenland Ice Sheet”, The Cryosphere, 7 (1), 201-4

‘50% hoger’ —van As, D. et al., 2018: ‘Reconstructing Greenland Ice Sheet meltwater
discharge through the Watson River (1949-2017)’, Arctic, Antarctic, and Alpine Research,
50 (1), €1433799

‘hun kamp opbreken’ — Goldberg, S., 2012: ‘Greenland ice sheet melted at unprecedented
rate during July’, Guardian. www.theguardian.com/environment/2012/jul/24/greenland-

”y

ice-sheet-thaw-nasa

‘omlaag sijpelde’ — Nghiem, S. et al., 2012: “The extreme melt across the Greenland ice
sheet in 2012’, Geophysical Research Letters, 39 (20), L2o502

‘smeltsnelheden van 2012” — Trusel, L. et al., 2018: ‘Nonlinear rise in Greenland runoff in
response to post-industrial Arctic warming’, Nature, 564 (7734), 104-8

‘snelst groeiende smeltzones’ — No€l, B. et al., 2019: ‘Rapid ablation zone expansion
amplifies north Greenland mass loss’, Science Advances, 5 (9), eaawo123

‘steeds vaker regen’ — Oltmanns, M. et al., 2019: ‘Increased Greenland melt triggered by
large-scale, year-round cyclonic moisture intrusions’, The Cryosphere, 13 (3), 815-25
‘onbedekt ijs’ — Noél, B. et al., 2019: ‘Rapid ablation zone expansion amplifies north
Greenland mass loss’

‘met 15°C’ — Saros, J. et al., 2019: ‘Arctic climate shifts drive rapid ecosystem responses
across the West Greenland landscape’, Environmental Research Letters, 14 (7), 074027
‘nog eens 1,1°C’ — Ibid.

‘omhoog tot 12°C’ — Witze, A., 2019: ‘Dramatic sea-ice melt caps tough Arctic summer’,
Nature, 573 (7744), 320-1

‘pas in 2070’ — Shankman, S., 2019: ‘Greenland’s melting: Heat waves are changing the
landscape before their eyes’, InsideClimateNews, insideclimatenews.org/news/o1082019/
greenland-climate-change-ice-sheet-melt-heat-wave-sea-level-rise-fish-global-warming
‘gestegen tot 1,5 mm’ — Witze, A., 2019: ‘Dramatic sea-ice melt caps tough Arctic summer’,
Nature, 573, 320-1
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Op dun ijs in het noordpoolgebied

‘wereldgemiddelde’ — Screen, J., 2017: ‘Far-flung effects of Arctic warming’, Nature
Geoscience, 10 (4), 253-4

‘sterk lagedruksysteem’ — Moore, G., 2016: ‘The December 2015 North Pole warming event
and the increasing occurrence of such events’, Scientific Reports, 6, 39084

‘66e breedtegraad’ — Overland, J. & Wang, M., 2016: ‘Recent extreme Arctic temperatures
are due to a split Polar Vortex’, Journal of Climate, 29 (11), 5609-16

‘superextreem’ — Kim, B.-M. et al., 2017: ‘Major cause of unprecedented Arctic warming in
January 2016: Critical role of an Atlantic windstorm’, Scientific Reports, 7, 40051
‘waterski’s’ — Samenow, J., 2016: “Weather buoy near North Pole hits melting point’,
Washington Post. www.washingtonpost.com/news/capital-weather-gang/wp/2016/12/22/
weather-buoy-near-north-pole-hits-melting-point/

20°C hoger’ — Hegyi, B. & Taylor, P., 2018: ‘“The unprecedented 2016-2017 Arctic sea ice
growth season: the crucial role of atmospheric rivers and longwave fluxes’, Geophysical
Research Letters, 45 (10), 5204-12

‘metingen met satellieten’ — National Snow and Ice Data Center, 2016: ‘Sea ice hits record
lows’ — nsidc.org/arcticseaicenews/2016 /12 /arctic-and-antarctic-at-record-low-levels/
‘absoluut buitengewoon’ — Kahn, B., 2016: ‘“The Arctic is a seriously weird place right now’,
Climate Central. www.climatecentral.org/news/arctic-sea-ice-record-low-20903
‘menselijke koolstofuitstoot’ — World Weather Attribution, 2016: ‘Unusually high
temperatures at the North Pole, winter 2016’. www.worldweatherattribution.org/north-
pole-nov-dec-2016/

‘13% per decennium’ — Serreze, M. & Meier, W., 2018: “The Arctic’s sea ice cover: trends,
variability, predictability, and comparisons to the Antarctic’, Annals of the New York
Academy of Sciences, 1436 (1), 36-53

‘85% dunner’ — Screen, J., 2o1y: ‘Far-flung effects of Arctic warming’

‘verdunning’ — McSweeney, R., 2018: ‘Arctic sea ice summer minimum in 2018 is sixth
lowest on record’, Carbon Brief. www.carbonbrief.org/arctic-sea-ice-summer-minimum-in-
2018-is-sixth-lowest-on-record

‘helemaal aan de pool’ — Simpkins, G., 2017: ‘Extreme Arctic heat’, Nature Climate Change,
7 (2). 95

‘poolzee-ijs’ — Sun, L. et al., 2018: ‘Drivers of 2016 record Arctic warmth assessed using
climate simulations subjected to Factual and Counterfactual forcing’, Weather and Climate
Extremes, 19, 1-9

‘82.300 km?*" — National Snow and Ice Data Center, 2018: ‘September Arctic sea ice extent
at Gth lowest in the satellite record’. nsidc.org/news/newsroom/arctic-sea-ice-extent-Gth-
lowest-september

‘continentale VS’ — Francis, J. & Vavrus, S., 2012: ‘Evidence linking Arctic amplification to
extreme weather in mid-latitudes’, Geophysical Research Letters, 39 (6), Lo68o1

‘13 van de laagste’ — Nature, 2019: ‘Telescope windfall, genius grants and Arctic ice loss’,
The Week in Science: 277 September—3 October 2019.

‘meer zonnewarmte’ — Timmermans, M.-L. et al., 2018: ‘Warming of the interior Arctic
Ocean linked to sea ice losses at the basin margins’, Science Advances, 4 (8), eaat6773
‘lineair verband’ — Notz, D. & Stroeve, J., 2016: ‘Observed Arctic sea-ice loss directly follows
anthropogenic CO,, emission’, Science, 354 (6313), 747-50

‘smelten van 2 ton’ — Steig, E., 2019: ‘How fast will the Antarctic ice sheet retreat?’, Science,
364 (6444), 936-7

‘magere volwassen beren’ — Pagano, A. et al., 2018: ‘High-energy, high-fat lifestyle
challenges an Arctic apex predator, the polar bear’, Science, 359 (6375), 568-72

‘ecosysteem’ — twitter.com/AEDerocher/status/1057390924517408769

‘450 ppm’ — Amstrup, S. et al., 2010: ‘Greenhouse gas mitigation can reduce sea-ice loss
and increase polar bear persistence’, Nature, 468, 955-8

‘Noordelijke Doorgang’ — Hauser, D. et al., 2018: ‘Vulnerability of Arctic marine mammals
to vessel traffic in the increasingly ice-free Northwest Passage and Northern Sea Route’,
PNAS, 115 (29), 7617-22
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‘trekvissen’ — Fossheim, M. et al., 2015: ‘Recent warming leads to a rapid borealization of
fish communities in the Arctic’, Nature Climate Change, 5, 673-7

‘zwarte zeekoeten’ — Divoky, G. et al., 2015: ‘Effects of recent decreases in Arctic sea ice on
an ice-associated marine bird’, Progress in Oceanography, 136, 151-61

‘verhongeren’ — Waters, H., 2017: ‘Can these seabirds adapt fast enough to survive a
melting Arctic?’, Audubon. www.audubon.org/magazine/winter-2o1y/can-these-seabirds-
adapt-fast-enough-survive

‘Beringzee’ — Duffy-Anderson, J. et al., 2019: ‘Responses of the Northern Bering Sea and
Southeastern Bering Sea pelagic ecosystems following record-breaking low winter sea ice’,
Geophysical Research Letters, 46 (16), 9833-42

‘terrestrisch ecosysteem’ — Schmidt, M. et al., 2019: ‘An ecosystem-wide reproductive
failure with more snow in the Arctic’, PLOS Biology, 17 (10), €3000392

‘bosbranden’ — Cvijanovic, I. et al., 201y: ‘Future loss of Arctic sea-ice cover could drive a
substantial decrease in California’s rainfall’, Nature Communications, 8, 1947
‘verminderde oogsten’ — Kim, J.-S. et al., 2017: ‘Reduced North American terrestrial
primary productivity linked to anomalous Arctic warming’, Nature Geoscience, 10, 572-6
‘zuidelijke vlaktes’ — Budikova, D. et al., 2019: ‘United States heat wave frequency and
Arctic Ocean marginal sea ice variability’, Journal of Geophysical Research: Atmospheres,
124 (12), 6247-64

‘omklappen’ — Len, Y.-D. et al., 2018: ‘Extreme weather in Europe linked to less sea ice and
warming in the Barents Sea’, The Conversation. theconversation.com/extreme-weather-in-
europe-linked-to-less-sea-ice-and-warming-in-the-barents-sea-100628

‘toewijzen van de oorzaak’ — Screen, J. & Simmonds, 1., 2013: ‘Caution needed when
linking weather extremes to amplified planetary waves’, PNAS, 110 (26), E2327

‘deze golven’ — Petoukhov, V. et al., 2013: ‘Quasiresonant amplification of planetary waves
and recent Northern Hemisphere weather extremes’, PNAS, 110 (14), 5336-41
‘uiteenlopende gebeurtenissen’ — Mann, M. et al., 2017: ‘Influence of anthropogenic
climate change on planetary wave resonance and extreme weather events’, Scientific
Reports, 7, 45242

‘klimaatmodellen’ — Ibid.

‘verzwakt’ — Kretschmer, M. et al., 2018: ‘More-persistent weak stratospheric polar vortex
states linked to cold extremes’, Bulletin of the American Meteorological Society, January
2018, 49-60

‘extreme winterse omstandigheden’ — Zhang, J. et al., 2016: ‘Persistent shift of the Arctic
polar vortex towards the Eurasian continent in recent decades’, Nature Climate Change, 0,
1094-9

‘één onderzoek’ — Kug, J.-S. et al., 2015: “Two distinct influences of Arctic warming on cold
winters over North America and East Asia’, Nature Geoscience, 8, 759-62

‘meteorologen’ — Bellprat, O. et al., 2016: ‘“The role of Arctic sea ice and sea surface
temperatures on the cold 2015 February over North America’ [in Explaining Extremes

of 2015 from a Climate Perspective supplement]. Bulletin of the American Meteorological
Society, 97 (12), S36-S42

‘veel sterker het geval’ — Watts, J., 2018: ‘Summer weather is getting “stuck” due to Arctic
warming’, Guardian. www.theguardian.com/environment/2018/aug/20/summer-weather-
is-getting-stuck-due-to-arctic-warming

‘honderd bosbranden’ — Helmore, E., 2019: ““Unprecedented”: more than 100 Arctic
wildfires burn in worst ever season’, Guardian. www.theguardian.com/world/2019/jul/26/
unprecedented-more-than-roo-wildfires-burning-in-the-arctic-in-worst-ever-season
‘veengebieden’ — Freedman, A., 2019: ‘Greenland wildfire part of unusual spike in Arctic
blazes this summer’, Washington Post. www.washingtonpost.com/weather/2019/07/18/
greenland-wildfire-part-unusual-spike-arctic-blazes-this-summer/

‘jaaruitstoot van Belgi¢’ — Vaughan, A., 2019: ‘Huge Arctic fires have now emitted a record-
breaking amount of CO,’, New Scientist. www.newscientist.com/article/2211013-huge-
arctic-fires-have-now-emitted-a-record-breaking-amount-of-coz/
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Stilvallen van de Golfstroom

‘plotseling weer aan’ — Bromley, G., 2018: ‘Interstadial rise and Younger Dryas demise of
Scotland’s last icefields’, Paleoceanography and Paleoclimatology, 33, 412-29

‘fluctuaties’ — Henry, L. et al., 2016: ‘North Atlantic ocean circulation and abrupt climate
change during the last glaciation’, Science, 353 (6298), 470-4

‘machtige stroming’ — Weijer, W. et al., 2019: ‘Stability of the Atlantic Meridional
Overturning Circulation: A review and synthesis’, Journal of Geophysical Research: Oceans,
124, 533675

‘17 Sv' — Ibid.

‘kerncentrales’ — Ongeveer 0,9 petawatt; 1 PW is 1015 watt, 1 GW is 109 watt. Per
kerncentrale is gerekend met 1,5-2 GW.

‘warmer dan’ — Buckley, M. et al., 2016: ‘Observations, inferences, and mechanisms of
Atlantic Meridional Overturning Circulation variability: A review’, Reviews of Geophysics,
54, 5-63

‘15% is afgenomen’ — Caesar, L. et al., 2018: ‘Observed fingerprint of a weakening Atlantic
Ocean overturning circulation’, Nature, 556, 191-6

‘1500 jaar’ — Thornalley, D. et al., 2018: ‘Anomalously weak Labrador Sea convection and
Atlantic overturning during the past 150 years’, Nature, 556, 227-30

‘nog niet voorbij’ — Smeed, D.A. et al., 2018: “The North Atlantic Ocean is in a state of
reduced overturning’, Geophysical Research Letters, 45, 1527-33

‘een later onderzoek’ — Jackson, L. et al., 2016: ‘Recent slowing of Atlantic overturning
circulation as a recovery from earlier strengthening’, Nature Geoscience, 9, 518-22

‘minder zout’ — Potsdam Institute for Climate Impact Research (PIK), 2018: ‘Stronger
evidence for a weaker Atlantic overturning’, persbericht. www.pik-potsdam.de/news/press-
releases/stronger-evidence-for-a-weaker-atlantic-overturning

‘alle gevolgen vandien’ — Sgubin, G. et al., 2017: ‘Abrupt cooling over the North Atlantic in
modern climate models’, Nature Communications, 8, 14375

Antarctische ijsbergen

‘gigantische ijsberg’ — Geggel, L., 2018: ‘Huge iceberg poised to break off Antarctica’s Pine
Island Glacier’, Livescience. www.livescience.com/63782-pine-island-glacier-rift.html
‘loskwam’ — Geggel, L., 2018: ‘Iceberg 4.5 times the size of Manhattan breaks off Antarctic
glacier’, Livescience. www.livescience.com/60530-pine-island-glacier-calves-in-antarctica.
html

‘tiende van een millimeter’ — Christianson, K. et al., 2016: ‘Sensitivity of Pine Island
Glacier to observed ocean forcing’, Geophysical Research Letters, 43, 10817-25

‘onstuitbaar smeltproces’ — Feldman, J. & Levermann, A., 2015: ‘Collapse of the West
Antarctic Ice Sheet after local destabilization of the Amundsen Basin’, PNAS, 112 (46),
14191-6

‘drie meter’ — Bamber, J. et al., 2009: ‘Reassessment of the potential sea-level rise from a
collapse of the West Antarctic Ice Sheet’, Science, 324 (5929), 901-3

‘steeds harder’ — Jenkins, A. et al., 2018: “West Antarctic Ice Sheet retreat in the Amundsen
Sea driven by decadal oceanic variability’, Nature Geoscience, 11, 733-73

‘structureel uit evenwicht’ — Shepherd, A. et al., 2019: ‘“Trends in Antarctic Ice Sheet
elevation and mass’, Geophysical Research Letters, 46, 8174-83

‘verdunningsgolf’ — American Geophysical Union, 2019: ‘Study finds 24 percent of West
Antarctic ice is now unstable’, persbericht. news.agu.org/press-release/study-finds-24-
percent-of-west-antarctic-ice-is-now-unstable/

‘ontdekkingsreizigers’ — Bell, R. et al., 2017: ‘Antarctic ice shelf potentially stabilized by
export of meltwater in surface river’, Nature, 544, 344-8

‘smeltregime’ — Bell, R. et al., 2018: ‘Antarctic surface hydrology and impacts on ice-sheet
mass balance’, Nature Climate Change, 8, 1044-52
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‘smeltwaterplassen’ — Stokes, C. et al., 2019: “Widespread distribution of supraglacial lakes
around the margin of the East Antarctic Ice Sheet’, Scientific Reports, 9, 13823
‘Antarctische hittegolf’ — Rondanelli, R. et al., 2019: ‘Strongest MJO on record triggers
extreme Atacama rainfall and warmth in Antarctica’, Geophysical Research Letters, 46,
3482-91

‘middenin de winter’ — Kuipers Munneke, P. et al., 2018: ‘Intense winter surface melt on
an Antarctic ice shelf’, Geophysical Research Letters, 45, 7615-23

‘snelle aftakeling’ — Massom, R. et al., 2018: ‘Antarctic ice shelf disintegration triggered by
sea ice loss and ocean swell’, Nature, 558, 383-9

“Zuid-Holland’ — Hogg, A. & Hilmar Gudmundsson, G., 2017: ‘Impacts of the Larsen-C Ice
Shelf calving event’, Nature Climate Change, 7, 540-2

‘verzesvoudigd’ — Rignot, E. et al., 2019: ‘Four decades of Antarctic Ice Sheet mass balance
from 1979-2017’, PNAS, 116, 1095-103

‘ijzige continent’ — Medley, B. & Thomas, E., 2018: ‘Increased snowfall over the Antarctic
Ice Sheet mitigated twentieth-century sea-level rise’, Nature Climate Change, 9, 34-9
‘reden tot bezorgdheid’ — Mooney, C. & Dennis, B., 2019: ‘Ice loss from Antarctica has
sextupled since the 1970s, new research finds’, Washington Post. www.washingtonpost.
com/energy-environment/2019/01/14 /ice-loss-antarctica-has-sextupled-since-s-new-
research-finds/

‘aardingslijnen’ — Konrad, H. et al., 2018: ‘Net retreat of Antarctic glacier grounding lines’,
Nature Geoscience, 11, 258-62

‘ordes van grootte’ — Sutherland, D. et al., 2019: ‘Direct observations of submarine melt and
subsurface geometry at a tidewater glacier’, Science, 365, 6451, 369-74

Afsmeltende bergen

‘athankelijk van smeltwater’ — Buytaert, W. et al., 2017: ‘Glacial melt content of water use in
the tropical Andes’, Environmental Research Letters, 12 (II), 114014

‘vergelijkbare verliezen’ — Rabatel, A. et al., 2013: ‘Current state of glaciers in the tropical
Andes: a multi-century perspective on glacier evolution and climate change’, The
Cryosphere, 7, 81-102

‘De bijdrage daarvan’ — Dussaillant, I. et al., 2019: “Two decades of glacier mass loss along
the Andes’, Nature Geoscience, 12, 802-8

‘335 miljard ton” — Zemp, M. et al., 2019: ‘Global glacier mass changes and their
contributions to sea-level rise from 1961 to 2016’, Nature, 568, 382-6

‘zonder precedent’ — Zemp, M. et al., 2015: ‘Historically unprecedented global glacier
decline in the early 21st century’, Journal of Glaciology, 61 (228), 745-62

‘in de Sierra Nevada’ — Belmecheri, S. et al., 2016: ‘Multi-century evaluation of Sierra
Nevada snowpack’, Nature Climate Change, 6, 2-3

‘slechts 5%’ — Ibid.

‘oostelijke Alpen’ — Colucci, R. et al., 2017: ‘Unprecedented heat wave in December 2015
and potential for winter glacier ablation in the eastern Alps’, Scientific Reports, 7, 7090
‘zware regenbuien’ — Stoffel, M. & Corona, C., 2018: ‘Future winters glimpsed in the Alps’,
Nature Geoscience, 11, 458-60

‘dramatisch af’ — Fontrodona Bach, A. et al., 2018: ‘Widespread and accelerated decrease
of observed mean and extreme snow depth over Europe’, Geophysical Research Letters, 45,
12312-19

‘medio februari’ — Mohdin, A., 2019: “UK experiences hottest winter day ever as 21.2C is
recorded in London’, Guardian. www.theguardian.com/uk-news/2019/feb/26 /uk-hottest-
winter-day-ever

‘Dent du Géant’ — Evans, K., 2019: ‘A hiker found this beautiful lake in the Alps. There’s
just one small problem’, IFL Science. www.iflscience.com/environment/a-lake-popped-up-
unexpectedly-in-the-alps-thanks-to-last-months-heatwave/
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Ongrijpbare overstromingen

‘in sommige regio’s’ — Hoegh-Guldberg, O. et al., 2018: ‘Impacts of 1.5°C global warming
on natural and human systems’. In: Global Warming of 1.5°C. An IPCC Special Report

on the Impacts of Global Warming of 1.5°C above Pre-Industrial Levels and Related Global
Greenhouse Gas Emission Pathways, in the Context of Strengthening the Global Response to
the Threat of Climate Change, Sustainable Development, and Efforts to Eradicate Poverty,
Masson-Delmotte, V. et al. (eds). In press, p. 201

‘200 grootste rivieren’ — Dai, A., 2016: ‘Historical and future changes in streamflow

and continental runoff’. In: Terrestrial Water Cycle and Climate Change: Natural and
Human-Induced Impacts, Tang, Q. and T. Oki (eds). American Geophysical Union (AGU),
Washington DC, USA, pp. 17-37

‘meetstations’ — Do, H.-X. et al., 2017: ‘A global-scale investigation of trends in annual
maximum streamflow’, Journal of Hydrology, 552, 28-43

‘meer waterdamp’ — Fischer, E. & Knutti, R., 2016: ‘Observed heavy precipitation increase
confirms theory and early models’, Nature Climate Change, 6, 986-91

‘toename in de jaarmaxima’ — Hoegh-Guldberg, O. et al., 2018: ‘Impacts of 1.5°C Global
Warming on Natural and Human Systems’, In: Global Warming of 1.5°C. An IPCC
Special Report on the Impacts of Global Warming of 1.5°C above Pre-Industrial Levels and
Related Global Greenhouse Gas Emission Pathways, in the Context of Strengthening the
Global Response to the Threat of Climate Change, Sustainable Development, and Efforts to
Eradicate Poverty, Masson-Delmotte, V. et al. (eds). In press, p. 193

‘meer zware regelval’ — Schleussner, C.-F. et al., 2o17: ‘In the observational record half a
degree matters’, Nature Climate Change, 7, 460-2

‘sneller toe te nemen’ — Li, C. et al., 2019: ‘Larger increases in more extreme local
precipitation events as climate warms’, Geophysical Research Letters, 46, 6885-91
‘recordhozen’ — Lehmann, J. et al., 2015: ‘Increased record-breaking precipitation events
under global warming’, Climatic Change, 132, 501-15

‘stormen in het zuidwesten’ — Demaria, E.M.C. et al., 2019: ‘Intensification of the North
American Monsoon rainfall as observed from a long term high density gauge network’,
Geophysical Research Letters, 46, 6839-47

‘Centraal India’ — Roxy, M. et al., 2017: ‘A threefold rise in widespread extreme rain events
over central India’, Nature Communications, 8, 708

‘droge gebieden’ — Donat, M. et al., 2016: ‘More extreme precipitation in the world’s dry
and wet regions’, Nature Climate Change, 6, 508-13

‘Sahelgebied’ — Taylor, C. et al., 2017: ‘Frequency of extreme Sahelian storms tripled since
1982 in satellite observations’, Nature, 544, 475-8

‘drie keer frequenter’ — Yuan, X. et al., 2018: ‘Anthropogenic intensification of Southern
African flash droughts as exemplified by the 2015/16 season’ [in Explaining Extreme Events
of 2016 from a Climate Perspective supplement]. Bulletin of the American Meteorological
Society, 99 (1), S86-Sg9o

‘Chinese geschiedenis’ — Zhou, C. et al., 2018: ‘Attribution of the July 2016 extreme
precipitation event over China’s Wuhan’ [in Explaining Extreme Events of 2016 from a
Climate Perspective supplement]. Bulletin of the American Meteorological Society, 99 (1),
S1o7-S112

‘mesoscale convective systems’ — Feng, Z. et al., 2016: ‘More frequent intense and
long-lived storms dominate the springtime trend in central US rainfall’, Nature
Communications, 77, 13429

‘geen enkel twijfel’ — Fischer, E. & Knutti, R., 2016: ‘Observed heavy precipitation increase
confirms theory and early models’

‘dichotomie’ — Sharma, A. et al., 2018: ‘If precipitation extremes are increasing, why aren’t
floods?” Water Resources Research, 54, 8545-51
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De orkaan de Houston trof

‘onuitwisbare inkt’ — www.ksbw.com/article/east-texas-county-tells-residents-get-out-or-
die/12142731

‘brug in Houston’ — www.ksbw.com/article/harvey-bodies-of-6-houston-family-members-
recovered /12140867

‘verdronken moeder’ — www.ksbw.com/article/harvey-horror-shivering-girl-3-clinging-to-
drowned-mom /12145338

‘Sinds 1919’ — Blake, E. & Zelinsky, D., 2017: ‘National Hurricane Center tropical cyclone
report: Hurricane Harvey’. www.nhc.noaa.gov/data/tcr/ALog20o1y_Harvey.pdf
‘politieman’ — www.chicagotribune.com/news/nationworld/ct-hurricane-harvey-flooding-
houston-20170829-story.html

‘9o minuten’ — whnt.com/2017/08/26/24-hours-after-making-landfall-harveys-rainfall-
prompts-flash-flood-emergencies-in-houston/

‘Niagara-watervallen’ — Er is gerekend met 22 km3 water (zie volgende bron — dit geldt voor
de eerste neerslag na het aan land komen). Volgens en.wikipedia.org/wiki/Niagara_Falls
stroomt over de Niagara-watervallen 2.400 m3/s, dus 2.400 - 3.600 - 24 = 207.360,000
m3/dag, oftewel zo'n 0.2 km3/dag. Voor 22 km3 zijn er dus 110 dagen nodig.

‘terugveerde’ — Milliner, C. et al., 2018: “Tracking the weight of Hurricane Harvey’s
stormwater using GPS data’, Science Advances, 4 (9), eaauz2477

‘tinten paars’ — Schlanger, Z., 2017: ‘Hurricane Harvey dropped so much rain the US
National Weather Service added new colors to its maps’, Quartz. qz.com/1063945/
hurricane-harveys-rainfall-was-so-heavy-the-us-national-weather-service-added-new-colors-
to-its-maps/

‘volgebouwde eilanden’ — www.chicagotribune.com/news/nationworld/ct-hurricane-harvey-
flooding-houston-20170829-story.html

‘uit het water gered’ — Blake, E. & Zelinsky, D., 2017: ‘National Hurricane Center Tropical
Cyclone Report: Hurricane Harvey’ (n. 153)

‘hoofdstad’ — Hannam, P., 2017: ‘Houston, you have a problem, and some of it of your own
making’, The Sydney Morning Herald. www.smh.com.au/environment/climate-change/
houston-you-have-a-problem-and-some-of-it-of-your-own-making-20170828-gy5cmy.html
‘bijbels” — Emanuel, K., 2017: ‘Assessing the present and future probability of Hurricane
Harvey’s rainfall’, PNAS, 114 (48), 12681-4

‘ongeveer 15%’ — van Oldenborgh, G. et al., 2o1y: ‘Attribution of extreme rainfall from
Hurricane Harvey, August 2o1y’, Environmental Research Letters, 12 (12), 124009. Hoewel
er uit de diverse analyses en methodes in de betreffende studies verschillende schattingen
rollen, zijn de conclusies opvallend eenduidig. Volgens één van de onderzoeken heeft
klimaatverandering de neerslagvolume van Harvey met ongeveer 38% verhoogd en de
storm ook drie keer waarschijnlijker gemaakt (Risser, M.D. et al., 2017: ‘Attributable
human-induced changes in the likelihood and magnitude of the observed extreme
precipitation during Hurricane Harvey’, Geophysical Research Letters, 44, 12457-64), terwijl
een ander onderzoek spreekt van 20% meer extreme neerslag bij Harvey als gevolg van de
klimaatopwarming na 1980 (Wang, S.-Y. et al., 2018: ‘Quantitative attribution of climate
effects on Hurricane Harvey’s extreme rainfall in Texas’, Environmental Research Letters,
I3, 054014).

‘hevige regenval’ — Trenberth, K.E. et al., 2018: ‘Hurricane Harvey links to ocean heat
content and climate change adaptation’, Earth’s Future, 6, 730-44

‘met 10%’ — Kossin, J., 2018: ‘A global slowdown of tropical-cyclone translation speed’,
Nature, 558, 104-7

‘slachtoffer geworden’ — Masters, J., 2019: ‘Hurricane Dorian was worthy of a Category

6 rating’, Scientific American. blogs.scientificamerican.com/eye-of-the-storm/hurricane-
dorian-was-worthy-of-a-category-6-rating/

‘de hoogste categorie’ — Klotzbach, P. et al., 2018: ‘The extremely active 201y North Atlantic
hurricane season’, Monthly Weather Review, 146, 3425-43
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‘wat ook bleek’ — Keellings, D. & Herndndez Ayala, J., 2019: ‘Extreme rainfall associated
with Hurricane Maria over Puerto Rico and its connections to climate variability and
change’, Geophysical Research Letters, 46, 2964-73

‘Noord-Atlantische Oceaan’ — Murakami, H. et al., 2018: ‘Dominant effect of relative
tropical Atlantic warming on major hurricane occurrence’, Science, 362 (6416), 794-9
‘infrastructuur’ — IPCC, 2019: ‘Chapter 6: Extremes, Abrupt Changes and Managing
Risks’. In: IPCC Special Report on the Ocean and Cryosphere in a Changing Climate, H.-O.
Portner et al. (eds). In press, pp. 6-56

‘omklappen’ — Paerl, H. et al., 2019: ‘Recent increase in catastrophic tropical cyclone
flooding in coastal North Carolina, USA: Long-term observations suggest a regime shift’,
Scientific Reports, 9, 10620

‘Klimaatmodellen lijken’ — Patricola, C. & Wehner, M., 2018: ‘Anthropogenic influences on
major tropical cyclone events’, Nature, 563, 339-46

‘betrouwbare metingen’ — Rahmstorf, S., 2017: ‘Rising hazard of storm-surge flooding’,
PNAS, 114 (45), 11806-8

‘Atlantische Oceaan’ — Balaguru, K. et al., 2018: ‘Increasing magnitude of hurricane rapid
intensification in the central and eastern tropical Atlantic’, Geophysical Research Letters, 45,
4238-47

‘meetbare toename’ — Bhatia, K. et al., 2019: ‘Recent increases in tropical cyclone
intensification rates’, Nature Communications, 10, 635

‘185 knopen’ — Rogers, R. & Aberson, S., 2017: ‘Rewriting the tropical record books:

the extraordinary intensification of Hurricane Patricia (2015)’, Bulletin of the American
Meteorological Society, 2091-112

‘westelijke deel’ — Mei, W. & Xie, S.-P., 2016: ‘Intensification of landfalling typhoons over
the northwest Pacific since the late 1970s’, Nature Geoscience, 9, 753-7

‘aantal tropische stormen’ — Kang, N.-Y. & Elsner, J., 2015: “Trade-off between intensity and
frequency of global tropical cyclones’, Nature Climate Change, 5, 661-4

Hoogwater

‘kustafslag’ — IPCC, 2019: ‘Chapter 6: Extremes, Abrupt Changes and Managing Risks’
‘bijna 6 cm’ — Nerem, R. et al., 2018: ‘Climate-change—driven accelerated sea-level rise
detected in the altimeter era’, PNAS, 115 (9), 2022-5. Roughly 3mm/year 18.

‘mondiale gemiddelde’ — Kench, P. et al., 2018: ‘Patterns of island change and persistence
offer alternate adaptation pathways for atoll nations’, Nature Communications, 9, 605
‘hotspot’ — Sallenger Jr, A. et al., 2012: ‘Hotspot of accelerated sea-level rise on the Atlantic
coast of North America’, Nature Climate Change, 2, 884-8

‘binnendringend zout water’ — Kirwan, M. & Gedan, K., 2019: ‘Sea-level driven land
conversion and the formation of ghost forests’, Nature Climate Change, 9, 450-7
‘voormalig moerasgebied’ — Upton, J., 2016: ‘Ghost forests are eerie evidence of rising
seas’, grist.org/article/ghost-forests-are-eerie-evidence-of-rising-seas (van Climate Central
doorgeplaatst)

‘vijf waterstanden’ — Sweet, W. et al., 2016: ‘In tide’s way: Southeast Florida’s September
2015 sunny-day flood’ [in Explaining Extremes of 2015 from a Climate Perspective
supplement]. Bulletin of the American Meteorological Society, 97 (12), S25-S30

‘afgelopen 30 jaar’ — National Oceanic and Atmospheric Administration, 2018: National
Climate Report — May 2018. 2017 State of U.S. High Tide Flooding and a 2018 Outlook.
www.ncdc.noaa.gov/sotc/national/2018/05/supplemental /page-1

‘ernstige kusterosie’ — Albert, S. et al., 2016: ‘Interactions between sea-level rise and wave
exposure on reef island dynamics in the Solomon Islands’, Environmental Research Letters,
II (5), 054011

‘talrijke eilandjes’ — Garcin, M. et al., 2016: ‘Lagoon islets as indicators of recent
environmental changes in the South Pacific — The New Caledonian example’, Continental
Shelf Research, 122, 120-40

‘opmerkelijk goed bestand’ — Duvat, V., 2018: ‘A global assessment of atoll island planform
changes over the past decades’, WIREs Climate Change, 10 (1), €557
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Het verloren paradijs

‘totaal geen zicht’ — Hughes, T., 2018: ““Like the gates of hell opened up”: Thousands

fled Paradise ahead of Camp Fire’, USA Today. eu.usatoday.com/story/news/nation-
now/2018/11/10/california-fires-thousands-fled-paradise-flames-roared/1962141002/
‘aardbodem’ — Chavez, N., 2018: ‘Paradise lost: How California’s deadliest wildfire unfolded’,
CNN. edition.cnn.com/2018/11/17/us/california-fires-wrap/index.html

‘DNA-monsters’ — Lam, K., 2018: ‘Camp Fire: At least 196 people still on missing list; death
toll remains at 88’, USA Today. eu.usatoday.com/story/news/2018/11/28 /camp-fire-death-
toll-holds-steady-88-california/2146081002/

‘tragedie in Paradise’ — twitter.com/Weather_West/status/1061316105308753920

‘vijf jaar droogte’ — Hay, A., 2018: ‘Deadly “megafires” the new normal in California’,
Reuters. uk.reuters.com/article/us-california-wildfires-megafires/deadly-megafires-the-new-
normal-in-california-idUKKCNINI20G

‘uitdroging in de zomer’ — Swain, D. et al., 2018: ‘Increasing precipitation volatility in
twenty-first-century California’, Nature Climate Change, 8, 4277-33 (zie met name Figuur Sya)
‘verbluffende 500%’ — Williams, A.P. et al., 2019: ‘Observed impacts of anthropogenic
climate change on wildfire in California’, Earth’s Future, 7 (8), 892-910

‘met 1,4°C’ — Ibid.

‘grote bosgebieden’ — Holden, Z., 2018: ‘Decreasing fire season precipitation increased
recent western US forest wildfire activity’, PNAS, 115 (36) E8349-E8357

‘355 km®” — Dennison, P. et al., 2014: ‘Large wildfire trends in the western United States,
1984-2011’, Geophysical Research Letters, 41 (8), 2928-33

‘4,2 miljoen” — Abatzoglou, J. & Williams, A.P., 2016: ‘Impact of anthropogenic climate
change on wildfire across western US forests’, PNAS, 113 (42), Ir770-5

‘90.000 bewoners’ — Petoukhov, V. et al., 2018: ‘Alberta wildfire 2016: Apt contribution
from anomalous planetary wave dynamics’, Scientific Reports, 8, 12375

‘twee tot vier keer’ — Kirchmeier-Young, M. et al.,, 2019: ‘Attribution of the influence of
human-induced climate change on an extreme fire season’, Earth’s Future, 7, 2-10

‘de toendra’ — Editorial, 2017: ‘Spreading like wildfire’, Nature Climate Change, 7, 755
‘begroeide oppervlak’ — Jolly, W.M. et al., 2015: ‘Climate-induced variations in global wildfire
danger from 1979 to 2013, Nature Communications, 6, 7357

‘voetbalveld” — Jones, J., 2018: ‘One of the California wildfires grew so fast it burned the
equivalent of a football field every second’, CNN. edition.cnn.com/2018/11/09/us/california-
wildfires-superlatives-wcx/index.html

Op de vlucht voor de hitte

‘eens in de vijf jaar’ — Christidis, N. et al., 2015: ‘Dramatically increasing chance of extremely
hot summers since the 2003 European heatwave’, Nature Climate Change, 5, 46-50
‘gematigde Engeland’ — Chapman, S. et al.,, 2019: ‘Warming trends in summer heatwaves’,
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Greenhouse Gas Emission Pathways, in the Context of Strengthening the Global Response to
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Affairs, 2019: ‘Mozambique: Cyclone Idai & Floods Situation Report No. 14 (as of 15 April
2019)’, ReliefWeb. reliefweb.int/report/mozambique/mozambique-cyclone-idai-floods-
situation-report-no-14-15-april-2019

‘de inwoners van Botswana’ — Batlotleng, B., 2017: ‘Gaborone Dam overflows after 10 years’
‘toch al droge gebieden’ — Muthige, M. et al., 2018: ‘Projected changes in tropical
cyclones over the South West Indian Ocean under different extents of global warming’,
Environmental Research Letters, 13, 065019

‘stelt het IPCC’ — Hoegh-Guldberg, O. et al., 2018: ‘Impacts of 1.5°C Global Warming on
Natural and Human Systems’, In: Global Warming of 1.5°C. An IPCC Special Report on
the Impacts of Global Warming of 1.5°C above Pre-Industrial Levels and Related Global
Greenhouse Gas Emission Pathways, in the Context of Strengthening the Global Response to
the Threat of Climate Change, Sustainable Development, and Efforts to Eradicate Poverty,
Masson-Delmotte, V. et al. (eds). In press, p. 204

‘extra-zware orkanen’ — Wehner, M. et al., 2018: ‘Changes in tropical cyclones under
stabilized 1.5 and 2.0°C global warming scenarios as simulated by the Community
Atmospheric Model under the HAPPI protocols’, Earth Systems Dynamics, 9, 187-95

‘1,4 miljard dollar’ — Burgess, C.P. et al., 2018: ‘Estimating damages from climate-related
natural disasters for the Caribbean at 1.5 °C and 2 °C global warming above preindustrial
levels’, Regional Environmental Change, 18 (8), 2297-312

‘het zevenvoudige’ — Wen, S. et al., 2019: ‘Estimation of economic losses from tropical
cyclones in China at 1.5C and 2.0C warming using the regional climate model COSMO-
CLM’, International Journal of Climatology, 39, 724-37

‘straalstromen’ — Li, C. et al., 2018: ‘Midlatitude atmospheric circulation responses under
1.5 and 2.0C warming and implications for regional impacts’, Earth Systems Dynamics, 9,
359-82
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‘eens per 7 jaar’ — Cai, W. et al., 2018: ‘Stabilised frequency of extreme positive Indian Ocean
Dipole under 1.5°C warming’, Nature Communications, 9, 1419

20% toeneemt’ — Xu, L. et al., 2019: ‘Global drought trends under 1.5 and 2C warming’,
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fires-brazil-rainforest

‘zonder pardon’ — BBC News, 2019: ‘Amazon fires increase by 84% in one year — space
agency’. www.bbc.co.uk/news/world-latin-america-49415973
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news/2019/august/experts-explain-the-effect-of-the-amazon-wildfires.html
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‘uitgemergeld’ — Kersting, D. & Linares, C., 2019: ‘Living evidence of a fossil survival
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‘bladeren aten’ — Cerling, T. et al., 2013: ‘Stable isotope-based diet reconstructions of
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Past, 11, 403-24; Koenig, S., 2015: ‘Ice sheet model dependency of the simulated Greenland
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‘400 ppm’ — Willeit, M. et al., 2019: ‘Mid-Pleistocene transition in glacial cycles explained
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‘huidige emissietrends’ — Burke, K. et al., 2018: ‘Pliocene and Eocene provide best analogs
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Geophysical Research Letters, 31, 23

‘viteindelijke desintegratie’ — van den Broeke, M., 2005: ‘Strong surface melting preceded
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‘breukproces’ — Banwell, A. et al., 2013: ‘Breakup of the Larsen B Ice Shelf triggered by
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‘het jaar 5000’ — Golledge, N. et al., 2015: “The multi-millennial Antarctic commitment to
future sea-level rise’, Nature, 5206, 421-5

2018 in Nature’ — Shakun, J. et al., 2018: ‘Minimal East Antarctic Ice Sheet retreat onto
land during the past eight million years’, Nature, 558, 284-7

‘komende millennium’ — Aschwanden, A. et al., 2019. ‘Contribution of the Greenland Ice
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Research Letters, 13, 034040

‘onderzoek uit 2018 — Ibid.
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York. s-media.nyc.gov/agencies/sirr/SIRR_singles_Lo_res.pdf
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coastal impacts of climate change’, Scientific Reports, 9, 4309
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‘Center for Climate Integrity’ — Ibid.
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‘grot van Cosquer’ — Cazenave, A., 2014: ‘Anthropogenic global warming threatens world
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‘tegen 2100’ — Jevrejeva, S. et al., 2016: ‘Coastal sea level rise with warming above 2 °C’,
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temp expected to cross 45 degrees in the next 2 days’. www.businesstoday.in/current/
economy-politics/delhi-heat-wave-imd-issues-red-warning-temp-expected-to-cross-45-
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simmers-doctors-say-heat-stroke-cases-rising-city-1542015-2019-06-04
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Paleocene-Eocene Thermal Maximum’, Earth and Planetary Science Letters, 467, 149-56
‘aan de Noordpool’ — Eberle, J. & Greenwood, D., 2012: ‘Life at the top of the greenhouse
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extinction’
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records at Panthalassic and Tethyan sites: Confirmation of global-oceanic anoxia and
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‘met 4-6°C’ — MacLeod, K. et al., 2017: “‘Warming and increased aridity during the earliest
Triassic in the Karoo Basin, South Africa’, Geology, 45 (6), 483-6

‘met 4-8°C’ — Joachimski, M. et al., 2012: ‘Climate warming in the latest Permian and the
Permian—Triassic mass extinction’, Geology, 40 (3), 195-198

‘40 km’ — Schobben, M. et al., 2014: ‘Palaeotethys seawater temperature rise and an
intensified hydrological cycle following the end-Permian mass extinction’, Gondwana
Research, 26 (2), 675-83

‘2 miljard ton’ — Svensen, H. et al., 2009: ‘Siberian gas venting and the end-Permian
environmental crisis’

‘superbroeikaseffect’ — Kump, L., 2018: ‘Prolonged Late Permian—Early Triassic
hyperthermal: failure of climate regulation?” Philosophical Transactions of the Royal Society
A: Mathematical, Physical and Engineering Sciences, 376 (2130), 20170078

De hel op aarde

Het Venus-effect

‘96% uit CO,’ — Kane, S. et al., 2019: ‘Venus as a laboratory for exoplanetary science’,
Journal of Geophysical Research: Planets, 124 (8), 2015-28

‘0,97 tot 0,99 AE’ — Wolf, E. & Toon, O., 2014: ‘Delayed onset of runaway and moist
greenhouse climates for Earth’, Geophysical Research Letters, 41 (1), 167-72

‘magnetisch veld’ — Driscoll, P. & Bercovici, D., 2013: ‘Divergent evolution of Earth and
Venus: influence of degassing, tectonics, and magnetic fields’, Icarus, 226 (2), 1447-64
‘100 ppm’ — Feulner, G., 2017: ‘Formation of most of our coal brought Earth close to global
glaciation’, PNAS, 114 (43), 11333-7

‘bewoonbare zone’ — Popp, M. et al., 2016: “Transition to a moist greenhouse with CO,, and
solar forcing’, Nature Communications, 7, 10627

‘6% ... ~650 miljoen’ — Wolf, E. & Toon, O., 2014: ‘Delayed onset of runaway and moist
greenhouse climates for Earth’

‘verdubbeling van het CO,’ — Ibid.

‘met 15,5%’ — Ibid.



285  ‘overgang naar Venus’ — Goldblatt, C. et al., 2013: ‘Low simulated radiation limit for
runaway greenhouse climates’, Nature Geoscience, 6 (8), 661

285  ‘warmer klimaatregime’ — Wolf, E. & Toon, O., 2015: ‘The evolution of habitable climates
under the brightening Sun’, Journal of Geophysical Research: Atmospheres, 120 (12), 5775-
94

285 ‘>500K’ — Ramirez, R. et al., 2014: ‘Can increased atmospheric CO,, levels trigger a
runaway greenhouse?’ Astrobiology, 14 (8), 714-31

285  ‘totaal aan fossiele brandstoffen’ — Tokarska, K. et al., 2016: “The climate response to five
trillion tonnes of carbon’

286 ‘stratocumulus-wolkendekken’ — Schneider, T. et al., 2019: ‘Possible climate transitions
from breakup of stratocumulus decks under greenhouse warming’, Nature Geoscience, 12

(3), 163

Het eindspel

Wat maakt een halve graad nu vit?

292 ‘ingebakken’ — Tong, D. et al., 2019: ‘Committed emissions from existing energy
infrastructure jeopardize 1.5 C climate target’, Nature, 572 (7769), 373-377

293 ‘netto-nuluitstoot’ — Rogelj, ]. et al., 2018: ‘Mitigation pathways compatible with 1.5°C in the
context of sustainable development’. In: Global warming of 1.5°C. An IPCC Special Report
on the impacts of global warming of 1.5°C above pre-industrial levels and related global
greenhouse gas emission pathways, in the context of strengthening the global response to the
threat of climate change, sustainable development, and efforts to eradicate poverty, Masson-
Delmotte, V. et al. (eds). In press, p. 96

295 ‘kort samenvatten’ — Voor de literatuur achter alle gegevens en informatie in deze
samenvatting, zie de eerdere hoofdstukken.

Twee graden en hoger
Op naar de vier graden

Op naar de zes graden

302 ‘een kans van 10-25%’ — Climate Action Tracker, 2019: “Warming projections global
update, September 2019’. climateactiontracker.org/documents/644/CAT_2019-09-19_
BriefingUNSG_WarmingProjectionsGlobalUpdate_Sept2019.pdf

Kies voor het leven
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