Klimakrisen

Hva den er, hvor den gar,

og hvordan vi kan mgte den
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Annual precipitation [mm], source: WorldClim
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Samfunnets energibruk har gkt i takt med befolkning og velstand
Hver ny kilde har kommet i tillegg til de eksisterende

Fornybare energikilder (sol, vind, vann, m.m.)

Kjernekraft

Gass

Olje
Kull

Tradisjonelle biobrensler

Kilder:
Vaclav Smil (2017). Energy Transitions: Global and National Perspectives.
BP Statistical Review of World Energy.
OurWorldinData
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. Klimakrisen:

Vi kan ikke fortsette a hente energi fra olje, kull og gass,
& for det gdelegger grunnlaget vi har bygget samfunnet pa.

{

= Vi kan ikke slutte & hente energi fra olje, kull og gass,

Simulated

@ for et gdelegger grunnlaget vi har bygget samfunnet pa.

. S& hva gjer vi?
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Recent changes In the climate
are widespread, rapid, and
Intensifying, and
unprecedented in thousands of
years.

[Credit: NASA]
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Human influence has warmed the climate at a rate that is
unprecedented in at least the last 2000 years

Changes in global surface temperature relative to 1850-1900
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CO, Sea level Arctic seaice Glaciers
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Extreme heat
More frequent

More intense

Heavy rainfall

More frequent

More intense

Increase in some
regions

Fire weather

More frequent

Ocean

Warming
Acidifying
Losing oxygen



‘ ‘ The scientific evidence is unequivocal:
climate change is a threat to human well-
being and the health of the planet.

Any further delay in concerted global
action will miss the brief, rapidly closing
window to secure a liveable future.

This report offers solutions to the world.
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IPCC

INTERGOVERNMENTAL PANEL oN ClimaTe chanée
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IPCC WG2: Klimaendringer har allerede konsekvenser for natur og samfunn

Utfordringene blir vanskeligere a handtere fordi flere endringer har begynt a skje samtidig.

Bkosystemer
Sammensetning og
funksjonalitet

Lokale artstap

Arter migrerer nordover

Mer alvorlig enn tidligere
rapportert
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Mat og vann
Redusert vann- og
matsikkerhet
Blandede effekter pa
jordbruk

Negative effekter pa
marin matproduksjon

Foto: Unsplash, NY Times

Helse og velvaere
Sykdommer
Dadelig hete
Forurensning
Feilernaering
Mental helse
Migrasjon

Byer, bosetninger og
infrastruktur
Oversvemmelser
Skader pa kystomarder
Skader pa infrastruktur
@konomiske tap

Mange effekter forsterkes
i byer

Slide: M. T. Lund



"'1. Bli kvitt utslipp av drivhusgasser, sa klimaendringene
blir sa milde som mulig

2. Tilpasse oss et varmere, vatere og villere klima iy
3. Velge lgsninger for a oppna de to farste punktene, som ==
ikke skaper ytterligere problemer i arene som kommer &=




Unless there are immediate,
rapid, and large-scale
reductions In greenhouse gas
emissions, limiting warming to
1.5°C will be beyond reach.
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lllustrerende veibaner for utslipp, som spenner ut mulighetene

a) Future annual emissions of CO, (left) and of a subset of key non-CO, drivers (right), across five illustrative scenarios
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Very high CO, emissions
High CO, emissions
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CO, emissions
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Vulnrability

“Climate change is contributing to
humanitarian crises where climate
hazards interact with high vulnerability”

3.3-3.6 mrd. Mennesker bor i
«hotspots» med hgy sarbarhet
til klimaendringer

Foto: Ninno Jack Jr., Unsplash

Slide: M. T. Lund
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a) Future annual emissions of CO, (left) and of a subset of key non-CO, drivers (right), across five illustrative scenarios
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Many options available now in all sectors are estimated to offer substantial potential to reduce
net emissions by 2030. Relative potentials and costs will vary across countries and in the longer

term compared to 2030.

Energy

AFOLU

Buildings

Transport

Industry

Other

Mitigation options

Wind energy

Solar energy

Bioelectricity

Hydropower

Geothermal energy

Nuclear energy

Carbon capture and storage (CCS)
Bioelectricity with CCS

Reduce CH, emission from coal mining
Reduce CH, emission from oil and gas

Carbon sequestration in agriculture
Reduce CH, and N0 emission in agriculture

Reduced conversion of forests and other ecosystems

Ecosystem restoration, afforestation, reforestation
Improved sustainable forest management
Reduce food loss and food waste

Shift to balanced, sustainable healthy diets

Avoid demand for energy services

Efficient lighting, appliances and equipment
New buildings with high energy performance
Onsite renewable production and use
Improvement of existing building stock

_ Enhanced use of wood products

Fuel efficient light duty vehicles
Electric light duty vehicles

Shift to public transportation

Shift to bikes and e-bikes

Fuel efficient heavy duty vehicles
Electric heavy duty vehicles, incl. buses
Shipping - efficiency and optimization
Aviation — energy efficiency

Biofuels

[ Energy efficiency

Material efficiency

Enhanced recycling

Fuel switching (electr, nat. gas, bio-energy, H;)
Feedstock decarbonisation, process change
Carbon capture with utilisation (CCU) and CCS
Cementitious material substitution

Reduction of non-CO; emissions

[ Reduce emission of fluorinated gas

Reduce CH, emissions from solid waste
Reduce CH, emissions from wastewater

Potential contril to net
0 2

reduction (2030) GtCO;-eq yr'

4 17

GLCOz-eq yr'!

Energy

AFOLU

Wind energy

Solar energy

Bioelectricity

Hydropower

Geothermal energy

Nuclear energy

Carbon capture and storage (CC5)
Bioelectricity with CCS

Reduce CH, emission from coal mining
Reduce CH. emission from oil and gas

Carbon sequestration in agriculture

Reduce CH, and N;O emission in agriculture
Reduced conversion of forests and other ecosystems
Ecosystem restoration, afforestation, reforestation
Improved sustainable forest management

Reduce food loss and food waste

L Shift to balanced, sustainable healthy diets

Net lifetime cost of options:

I Costs are lower than the reference
0-20 (USD tCOz-eq’)

I 20-50 (USD tCO;-eq”)

I 50-100 (USD tCO-eq")

I 100-200 (USD tCOz-eq')
Cost not allocated due to high
variability or lack of data

+———— Uncertainty range applies to
the total potential contribution
to emission reduction. The
individual cost ranges are also
associated with uncertainty

Hvordan kommer vi i gang?
Mange typer raske utslippskutt er billige,
en del til og med leannsomme
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Klimakrise og naturkrise:

To sider av samme problem,
og som krever felles lgsninger

Large intact natural areas in remote
hills, mountains, savanna and ocean,
supporting biodiversity and NCPs that
teleconnect over large distances. Mix
of protection and other effective
conservation measures, governed by
indigenous peoples, communities,
property owners and/or government,
as appropriate.

Varied mosaic of nature and people
in shared spaces - in forest, savanna,
and ocean, and varying from
predominantly natural (adjacent to
remote areas - sides and
background) to predominantly
modified, populated and managed
ecosystems (center and foreground).
20% of area under intact/native

Heavily modified anthromes -
cities, intensive farmland, modified
coast, energy infrastructure.
Minimize global footprint, assure
local NCPs in 5% of area for good

quality of life

INDIRECT DRIVERS

DIRECT DRIVERS

Institutions Invasive species
(formal and informal) Anthropogenic
Economic drivers ) s biodiversity
{supply, production Direct exploitation (e.g. decline
P —— fisheries, bushmeat, non-
affluence, inequalirty, timber forest produce)
poverty)
Human demographic HUMAN
drivers Paollution (air, water & QUALITY OF
. . soil) including fossil fuel LIFE {QOL)
Technological drivers combustion
Governance
(policy, law,
imternational
agreements etc.) Land and sea-use change
. . .g. deforestation Anthi ic
Sociocultural drivers (e.g. def . nthropogeni
{values, norms, beliefs conversion for agriculture climate change
erd i . : and livestock production,
chucation) aquaculture & mariculture)

Figure @ © Indirect and direct drivers of biodiversity loss and climate change due to human
activities.

habitats enable climate migration:
@ Forest ecosystems

@ Savanna ecosystems

© Mountain slopes

© Ocean ecosystems

Corridors connect the mosaic of mw
habitats in shared spaces. with reservoirs
of nature in intact spaces.

Figure @ ¢ A multifunctional 'scape across land, freshwater and marine biomes, including

large, intact wilderness spaces (blue circles), shared spaces (yellow circles) and
anthromes (red circles).

In shared spaces the mosaic of intact natural habitat provides critical contributions from nature to people. Corridors of natural
habitat (yellow arrows) are illustrated facilitating climate migration of species up elevational gradients. This multifunctional
‘scape concept can assist integrating global and large-scale targets within local geographies.

°CICERO 20

Climate change and biodiversity loss share common underlying drivers, and both impact (mostly in negative ways) people's
quality of life.



Norge...

* Er langstrakt og variert

* Vil oppleve et antall ulike
fysiske endringer

* Har ulik sarbarhet
forskjellige steder

Klimarisiko ma handteres
lokalt, med det nyeste av
framskrivinger som
underlag.

| tillegg ma ogsa vare utslipp

til (netto) null.
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NB: Kun eksempler
pa konsekvenser. De
fleste inntreffer over
hele landet, men med
ulik styrke.

Norge
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