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Ice Core Data from the EPICA Dome C (Antarctica) Ice Core showing concentrations of
Deuterium (D) and CO; from air bubbles trapped within the ice core

Jouzel, et al., 2007/, Science, 317, 793-797
Luthi, et al., 2008, Nature, 453, 379-382
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Today: ~420 ppm
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+ For the past 4.6 billion years Earth history has been || RS, 'hﬁ'F')S://m'O“Th'YreViEW-'OFé/
determined by the unconscious laws of the sciences. S R | ~ |

* Now, conscious thought and volition are equal or
perhaps more significant in driving change to the
Earth system.

* We have now entered what Is known as the
Anthropocene, where humans have as much
influence over our Earth System as geology, physics
and the other natural sciences.

440Carbon dioxide concentration at Mauna Loa Observatory*
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Global net anthropogenic emissions have continued to rise across all major groups of greenhouse gases.

a. Global net anthropogenic GHG emissions 1990-2019 ©

38Gt 426t 53Gt 59Gt 59 + 6.6 Gt B Fluorinated
+0.7% yr’ +2.1% yr’ +1.3% yr’

gases (F-gases)

B \itrous
oxide (N,0)
i B Vethane (CHJ)

" Net CO,from land
use, land use
change, forestry
(CO,LULUCF)

B €O, from fossil

fuel and industry
(COFFI)

4%

GHG emissions (GtCO,-eq yr')

1990 2000 2010 2019 2019

IPCC Working Group 3 report, 2022
Global development fuelled by burning of fossil fuels;

The pace of GHG emissions continues to Increase.
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projected




#Show YourStripes

https://showyourstripes.info/c/europe/unitedkingdom/england
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» [he UKs first new deep coal
mine In 50 years;

» Coking coal ‘essential’ for steel
broduction;

* Europess largest steel-maker
(Sweden) shifting to ‘green-
steel’ (no coking coal) from 2025;

* Does a new coal-mine fit with
the UK and global need to
decouple from carbon!?

Willis, R. (2023, in review) Use of evidence and g/» =
expertise in UK climate governance :The case of the

Cumbrian Coal Mine. UCL Open Environment.
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¢) 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 2020
around 1.1°C warmer

future experiences depend on
than 1850-1900

Future emissions é/ how we address climate change

1900 1940 1980 scenarios: 2060 2100
very high
hlgh c\gg; r' :LI:;%
beyond
intermediate 2100
low
very low

@E Global temperature change above 1850-1900 levels
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IPCC Synthesis Report, March 2023
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(a) Global mean temperature in CMIP6  (b) Patterns of change in near-surface air temperature, precipitation and soil moisture ‘

5 | SSP3-7.0 (20-yr GSAT means) Temperature change Precipitation change Soil moisture change
SSP1-2.6 (20-yr GSAT means) |

2000 2020 2040 2060 2080 2100 54-3252:150152253 4 5 40 -30-20-10 0 10 20 30 40 -25-2-15-1-050 05 115 2 25
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IPCC (2021) Working Group |
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Annual Frost Days at Newton Rigg Weather Station, 1960-2022

g é 2001-2020
110 34-105 annual frost days
Average 61.3 days

University of 105 .
BUM BRI A 100 1961-1980 1981-2000
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(A) St John's Beck annual maximum flood peaks
Storm Desmond —=
60 m Daily Mean

15min Interval
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Water Year

Discharge (m?® s)
S

N
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No data |
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Joyce, H. M., et al. (2018). Sediment continuity through the upland sediment
cascade: geomorphic response of an upland river to an extreme flood event.
Geomorphology, 317,456
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A B Atlantic c . . D Northern Hemisphere
Bassenthwaite palaeofloods  \tidecadal Oscillation Vot Atlantic Oscillation Temperatufe
2000 Extremes { _ S - i
1950 - Flood-rich i i B o -
Flood-
1900 - ood-poor - - )
1850 - Flood-rich 1 _ :
!
1800 - oo - -
ood-poor
£ 1750 - il - -
L))
> 1700 - - - -
Flood-rich
1650 - 1 i |
1600 Flood-poor - ! - -
1550 - : I - -
Flood-rich S
1500 .- SEENE ]
1 v | v 1 1 ll | | '. 1 .' | 1 | I 1 ' 1 .' 1 1 1 | 1 T 1 .‘ 1
100 150 200 -04 00 04-0.700 0.7 -0700 0.7-0.700 0.7 -0.70.00.7 -0.7 0.0 0.7
Peak flow (m3 5'1) AMOi Correlation wNAOI Correlation  Anomaly (C) Correlation

Chiverrell, RC et al. (2019) Using lake sediment archives to improve understanding

of flood magnitude and frequency: Recent extreme flooding in northwest UK
Earth Surface Processes & Landforms 44, 2366-2376
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Water colour data from United Utilities Watchgate
Water Treatment Works 1990-2012

short term 'spikes’ in

35 water colour
gngland \ Local News -D'lst‘rl Ct faClng 30
n e. La € ) long-term trend of increasing
. . f
Chma e.C“\a il etOSlon § 25 water colour :
e 2 .
e ’ i S ol A
. ..’ o ¥ CA ¥ ..
10 & 3 3 .
~ . .
> é ..
5 : ..
»
. had o

Jan 1989
Jan 1993

Perhaps 50 years of soll
remains on the fells of Lakeland

A ‘sheepwrecked' landscape!
(George Monbiot)
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a) Global mean sea level rise from 1900-2150 .
. @) IPCC Working Group |, 2021
- SSP1-1.9 SSP1-2.6 S5P2-4.5 SSP3-7.0 SSP5-8.5 ) /
9 - s \|edian (medium confidence) y, /
Likely range (medium confidence) | . y SSP3-7.0

= | — SSP5-8.5 Low confidence 83rd percentile R
78’ 197 . SSP5-8.5 Low confidence 95th percentile / ‘
@ 17 l
=
. l

0.5 1 *
| Observations SSP1-2.6 2150 medium & low
| 0 - confidence projections
| — I T | I | (see caption)
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s | v .| | Observed sea level trends since
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Warton Saltmarsh: coastal retreat in 20 years | ' A st L e U
(Imagery from Google Earth)
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Are some marshes more resistant to storm-wave erosion than others?

How do soll type and biology affect the resistance of exposed salt marsh areas
to the eroding forces of waves and tides!

Tillingham salt-marsh, ESsex
(Photos: Iris Méller)
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TILLINGHAM: THAMES ESTUARY WARTON: MORECAMBE BAY

INORGANIC SEDIMENT MACRO-PORES ROOTS VULNERABILITY SFM SURFACE
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The vulnerability mapping : » net change
predicts the 5% most vulnerable —= gcte e
sediments within the core, 2
based on proximity to macro-
pores and distance from roots.
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For the Warton core there is a
striking correspondence
between a discrete, well-
connected zone of more <
vulnerable saltmarsh sediment L. Yellow
and the observed zone of net =) :hx::::‘fon,
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by the SFM core-surface Zg  thecore
imaging. y e
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» Climate change Is the biggest
challenge facing Earth and all its

occupants;

* [t i1s our duty to understand
climate change and engage with
the challenges It poses;

* [t 1s Impacting the landscapes

that are fami

« But, from eac

something that can be done to
imit or reverse those Impacts;

lar to us all;

N example, there Is

* It Is Imperative for the future of our species not to ignore or try

to hide from

our duty.






