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Impacts - the greenhouse effect
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Who has contributed most to global CO, emissions? Toee

Cumulative carbon dioxide (CO) emissions over the period from 1751 to 2017. Figures are based on production-based emissions
which measure CO: produced domestically from fossil fuel combustion and cement, and do not correct for emissions embedded in trade
(i.e. consumption-based). Emissions from international travel are not included.

North America Asia
457 billion tonnes CO, 457 billion tonnes CO,
29% global cumulativé emissions 29% global cumulativé emissions

USA ' Japan
399 billion tonnes CO, / 200 billion tonnes CO, 62 billion t
25% global cumulative emissions 12.7% global cumulative emissions

4%

Mexico
19 billion t
1.2%

: India
EU-28 Russia 48 billion t
353 Dillion tonnes CO, 101 billion tonnes 39
22% global cumulativé emissions 6% global emissions e

Ukraine
19 billion t
1.2%

. Oceania
" 'BAE lgﬂma 20 billion tonnes CO,
% ' 1.2% global emissions

Europe v Africa South America
. 43 Dbillion tonnes CO, 40 billion tonnes CO,
514 billion tonnes CO, 3% global emissions 3% global emissions

33% global cumulativeé emissions

Figures for the 28 countries in the European Union have been grouped as the ‘EU-28’ since international targets and negotiations are typically set as a collaborative target between EU countries.
Values may not sum to 100% due to rounding.

Data source: Calculated by Our World in Data based on data from the Global Carbon Project (GCP) and Carbon Dioxide Analysis Center (CDIAC).
This is a visualization from OurWorldinData.org, where you find data and research on how the world is changing. Licensed under CC-BY by the author Hannah Ritchie.



The international global political response so far

[ Achieved [ Inlaw [ ] In policy document [ | Pledge No data

Source: Net Zero Tracker. Energy and Climate Intelligence Unit, Data-Driven EnviroLab, NewClimate Institute, Oxford Net Zero. Last updated: 2nd
November 2021.

OurWorldInData.org/co2-and-greenhouse-gas-emissions « CC BY
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How much warming ?

Global surface temperature change

relative to 1850-1900
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Global warming scenarios

¢) The extent to which current and future generations will experience a
hotter and different world depends on choices now and in the near-term

2011-2020 was
around 1.1°C warmer-
than 1850-1900

future experiences depend on
how we address climate change

Future emissions 4/
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Global impacts - heat stress

the last time global surface temperature was sustained

P b
AT 000 i at or above 2.5°C was over 3 million years ago

fontss0900 " Theworldat The world at F%mmﬁrmm
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Global warming level (GWL) above 1850-1900 @“)

urbanisation
further intensifies
heat extremes

VA

a) Annual hottest-day temperature change Annual hottest day temperature is projected to increase most
change (°C) (1.5-2 times the GWL) in some mid-latitude and semi-arid
g regions, and in the South American Monsoon region.

IPCC 2023 ARG
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Global impacts — heat stress human health (migration proxy)

g'&

b) Heat-humidity  0days 1 10 50 100 150 200 250 300 365 days
risks to . Re— e
human health

1.7-2.3°C 2.4-31°C 4.2 -5.4°C
Days per year where 3Projected regional impacts utilize a global threshold beyond which daily mean surface air temperature and relative humidity may induce
combined temperature and  hyperthermia that poses a risk of mortality. The duration and intensity of heatwaves are not presented here. Heat-related health outcomes
humidity conditions pose a risk vary by location and are highly moderated by socio-economic, occupational and other non-climatic determinants of individual health and

of mortality to individuals®  socio-economic vulnerability. The threshold used in these maps is based on a single study that synthesized data from 783 cases to
determine the relationship between heat-humidity conditions and mortality drawn largely from observations in temperate climates.

IPCC 2023 ARG
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Global impacts — soil moisture

the last time global surface temperature was sustained

o i
9011-2020 was at or above 2.5°C was over3 million years ago
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b) Annual mean total column soil moisture change Projections of annual mean soil moisture largely follow
projections in annual mean precipitation but also show

_ 05005 “j-.ls' hange o) some differences due to the influence of evapotranspiration.

IPCC 2023 ARG
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Global impacts - wettest day precipitation

the last time global surface temperature was sustained

2011-2020 was at or above 2.5°C was over 3 million years ago
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¢) Annual wettest-day precipitation change Annual wettest day precipitation is projected to increase changes may
[ T change (%) in almost all continental regions, even in regions where ?gf‘géﬁﬁe o
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Global impacts - biodiversity loss (migration proxy)

- 1 I TTEESS——
a) Risk of J* .

60 80 1009

species losses

Percentage of animal
species and seagrasses
exposed to potentially

'Projected temperature conditions above
the estimated historical (1850-2005)
maximum mean annual temperature

dangerous temperature experienced by each species, assuming
conditions'-? no species relocation.
1.55C
?Includes 30,652 species of birds,
mammals, reptiles, amphibians, marine
fish, benthic marine invertebrates, krill,
cephalopods, corals, and seagrasses.
IPCC 2023 AR6
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Global impacts — sea level rise

Sea level rise is unavoidable for centuries to millennia due to continuing deep
ocean warming and ice sheet melt, and sea levels will remain elevated for
thousands of years (high confidence).

Relative to 1995-2014, the likely global mean sea level rise under the SSP1-
1.9 GHG emissions scenatrio is 0.15-0.23 m by 2050 and 0.28-0.55 m by
2100; while for the SSP5-8.5 GHG emissions scenario it is 0.20-0.29 m by
2050 and 0.63-1.01 m by 2100 (medium confidence).

Over the next 2000 years, global mean sea level will rise by about 2—3 m if
warming is limited to 1.5° C and 2—-6 m if limited to 2° C (low confidence).

IPCC 2023 ARG
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IPPC ARG Report (March 2023) key statements

The choices and actions implemented in this decade will have impacts now
and for thousands of years

Approximately 3.3-3.6 billion people live in contexts that are highly vulnerable
to climate change.

All global modelled pathways that limit warming to 1.5°C ...to.... 2°C, involve
rapid and deep and, in most cases, immediate greenhouse gas emissions
reductions in all sectors this decade.
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Biodiversity loss

Figure 3: The global Living
Planet Index (1970 to 2018) 2 Daws
The average change in relative
abundance of 31,821 populations,
representing 5,230 species
monitored across the globe,

was a decline of 69%. The white
line shows the index values and
the shaded areas represent the
statistical certainty surrounding
the trend (95% statistical
certainty, range 63% to 75%).
Source: WWF/ZSL (2022)154,

Index value (1970 =1)
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UK government response

. Climate Change Act 2008 set a target of 80% CO2e reduction by 2050, compared to 1990
levels

. Climate Change Act 2008 (2050 target amendment) Order 2019, increased the target to 100%
by 2050

. 6t Carbon Budget Order 2021 sets the 2033-2037 budgetary period at 965 million tonnes of
CO2e. This requires a 78% reduction by 2035, averaged across sectors.
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Norwich emissions 2005 to 2020 per sector and type

Year
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Sub national allocation - 1.5°C degree pathway for Norwich

Pathway projections for Norwich

Mt GO,

2018 - 2022 2023 - 2027 2028 - 2032 2033 - 2037 20308 - 2042 2043 - 2047 2048 - 2100

CO2e reduction targets

2020
2025
2030
2035
2040
2045
2050

2015 baseline

Aligned to 2015 Paris Agreement to limit warming to well below 22C and pursuing 1.52C
Manchester University Tyndall Centre ‘Scatter’ fair methodology for Norwich to meet its

contributions under the Paris Agreement of 2015.
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Norwich per capita emissions and deprivation

Total carbon emissions
CO; per capita (2020)

2.9 tonnes

Source: BEIS

Total CO2 emissions per person (2020)
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Norwich socioeconomic impact of fossil energy consumption

£33m

Industrial gas and

electricity

£28m

Public sector gas

and electricity

£65m
Social cost of
carbon
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Road fuels

Total net extraction of wealth from Norwich = £361m pa
Total cost of energy consumption in Norwich = £426m pa
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Council emissions since 2007/8 (NI 185) — 2020/21
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Structure of Environmental Emergency Response Programme

Environmental Emergency
Response Programme
2023 - 2030

Overarching Programme Document

Biodiversity Strategy
and Plan 2022-2032

Norwich City Climate
Action Strategy and
Plan

Development
Plan

GHG Mitigation
Plan

Adaptation and
Resilience Plan

www.norwich.gov.uk

Norwich City Council
Climate Action
Strategy and Plan
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GHG Mitigation Operations GHG
Plan Mitigation Plan
HRA (Housing) Gen’ Operations
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Phraseology

+ Climate action — implies all activity required to manage climate impacts, including mitigation and
adaptation

+ Carbon dioxide — is the main driver of climate change but it's not the only one i.e. ‘carbon management
plan’is becoming a little outmoded

+ Greenhouse Gases (GHG) — includes all 11 gases which have climate impact e.g. carbon, nitrous oxide,
methane, refrigerant gases (originally set out in the Kyoto Protocol)

* Net zero — when GHG emission have no net impact on the climate, by means of reduction and removal;
the use of removal/offsetting is implied by NZ

+  Carbon neutral — when GHG emissions are reduced to no net impact on the climate, by means of
reduction only; possible only in the longer term.

« CO2e - carbon dioxide equivalent is a way of reporting the impact of different GHG’s (each GHG has a
‘Global Warming Potential’) as a single metric

« Mitigation — means reducing impact on the climate reduction and removal offsetting
* Adaptation — measures to ensure resilience in light of the changing climate
«  Emitter — something that emits GHG such as a building, vehicle or business

+ Pathway/abatements — routes to reducing emissions towards net zero and the specific actions taken
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