Being children of God in a time of climate change
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Creation Death Restoration
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Romans 8:19-21 (NIV)
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For the creation waits in eager
expectation for the children of

God to be revealed. For the creation
was subjected to frustration, not by
Its own choice, but by the will of the
one who subjected it, in

hope that the creation itself will be
liberated from its bondage to

decay and brought into the freedom
and glory of the children of God.
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Creation is waiting for us to be who God made us to be
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Slide presentation draws with gratitude

on.
2 EZMERBEMERE?
A previous presentation by Dr Ben Richards, WHAT GOD’S CREATION IS
PhD, Creation care hub, YWAM Paisley, TELLING US
itself drawing from a presentation by Rev. THE SCIENCE AND IMPACTS OF

CLIMATE CHANGE
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Dr. Jessica Moerman, PhD

Rev. Dr. JESSICA MOERMAN, PhD

Vice President, Science and Policy
Evangelical Environmental Network

Co-Founding Pastor, Grace Capital City



Source: Skeptical Science


https://skepticalscience.com/

The complete picture of the carbon cycle
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*This figure is in the 1990s. 2021 human
emissions were 36.3 bn tonnes CO2
Carbon cycle for the 1990s. Numbers are in billion tonnes of CO2 (IPCC AR4).

Source: Skeptical Science



https://skepticalscience.com/

Global atmospheric CO2 concentration £k —_ S ik=E

Atmospheric carbon dioxide (CO;) concentration is measured in parts per million (ppm). Long-term trends in CO,
concentrations can be measured at high-resolution using preserved air samples from ice cores.
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Source: National Oceanic and Atmospheric Administration (NOAA) CC BY




Human influence has warmed the climate AZE&ERFTURIEL

Change in average global temperature relative to 1850-1900,
showing observed temperatures and computer simulations

2.0C Sk RIEE K
(1850-1900)
1.5C
Observed

(¥ Simulated human

1.0C & natural factors
0.5C
0.0C = Simulated natural
factors only
'OSC | | | | |
1850 1900 1950 20002020

Note: Shaded areas show possible range for simulated scenarios

Source: IPCC, 2021: Summary for Policymakers BHEE



10 Indicators of a Human Fingerprint on Climate Change
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Nights warming
faster than days

Source Skeptical Science


https://skepticalscience.com/
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® Fossil Fuel Burning '}:Z}‘Si‘;‘:%'f{E '};%5'3'.

® Agricultural system, especially meat production

(and cultural demand for it) );%%%"5% E, jl:_,
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technology
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Consumerism: over—consumption
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Development: Life—improving deployment of

In 1941 (left), Muir Glacier filled this Va//e)/ in Glacier National Park and Preserve in Alaska. It was a tidewater g/acier, meaning that it Howed

out onto the ocean. By 2004 (right), Muir Glacier had retreated 12 kilometers (7 miles) and thinned by more than 800 meters (2,600 feet). —

Credit:William Osgood Field (1941) and Bruce F. Molnia (2004); courtesy of the Glacier Photograph Collection at the University of Colorado
Boulder & NSIDC



Qur World

Who has contributed most to global CO, emissions? i Dats

Cumulative carbon dioxide (CO.) emisstons over the period llHlll! 5110 2017, Figures are bastd on production-based emissions
which measure CO: produced domestically from fossil fuel comd bustion and cement. and do not correct for emissions embedded in Lrade

(i.e. consumplion-hased). Emissions from international travel are not included.
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457 billion tonnes CO, 457 billion tonnes CO, s\ =
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NatCatSERVICE Munich RE ;

Number of events
Relevant natural loss events
woridwide 1980 - 2018

® Geophysical events (Earthquake, tsunami, volcanic activity)
® Meteorological events (Severe storms)

@ Hydrological events (Flood, mass movement)

Moo
® Climatological events (Extreme temperature, drought, forest fire)
L SN . .
Actuarial data = severe climate-related catastrophes

» have more than tripled in frequency since 1980!
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Current effects — malnutrition
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What is the difference in climate impacts between 1.5°C and 2°C of warming?
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» Severe climate impacts with 1.5 degrees of warming, and the effects get significantly worse with 2 degrees.

1.5°C 2°C 2°C IMPACTS 1.5°C 2°C 2°C IMPACTS
EXTREME HEAT \ i
Global population SPECIES LOSS: w
exposed o savere VERTEBRATES
nogtoat least once 14% 37% \%(.)RGS§ Vertebrates that lose at 49 8% ZX
every five years least half of their range WORSE
SEA-ICE-FREE SPECIES LOSS: . \
ARCTIC AT LEAST 1 EVERY AT LEAST 1 EVERY 10x SANTS %
Number of ice-free 100 YEARS 10 YEARS WORSE Plants that lose at 8% 16%
summers least half of their range WORSE

54
SEA LEVEL RISE E‘ E] 06 |S:SE€(I:$§ LOSS: 3
rise by 2100 . insects that lose at 6% 18%
” MORE least half of their range WORSE

METERS METERS

March 2, 2022 CLIMATEWATCH



Source: Climate
Change Risk
Assessment
2021, Chatham
House

Increased rainfall River flooding
FRZK 38 hn AR 2 R Displaced

populations

Sea level rise 58
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Agricultural drought

BESFRE declines and crisis
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. Premature mortality B IRAT
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rainfall patterns
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Regional impacts, 2050: proportion of cropland exposed to severe drought each year
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During the 2040s
there i1s a 50%

chance of

.synchronous crop
- failure
2040 A —¥ 1R

10-20%  20-30%  30-40%  40-50% 50-60%  60-70%
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Source: Climate
Change Risk
Assessment
2021, Chatham
House



Future effects — migration & biodiversity loss
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Climate Change, ®izgt
the Great DisplacerAoxi

Average number of internal climate migrants
by 2050 per region (in millions)’

Total in surveyed regions

170.3 ,
(2.3% of population)
Eastern Europe &
Central As'a ,E!k&q:'ﬁ 1.9% of p()puf(ztmn
6.1% of population : r
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1.6% of oopulatmn
South Asia

North Africa
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1.6% of population @

Latin America

WT=

Sub-Saharan Afnca
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* Modeled on pessimistic reference = High emission & unequal development
scenarios concerning water availability, crop productivity and sea-level rise

Source: World Bank
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Source:

Skeptical
Science



https://skepticalscience.com/
https://skepticalscience.com/

Greenland ice sheet
disintegration

-

Nine climate “tipping points”
where rising global temperatures
could push parts of the Earth
system into irreversible change

Deforestation and hotter, drier conditions
causing dieback of the rainforest-and-a—+
shift towards savannah

Biodiversity loss e

dieback

Decreased rainfall «

Collapse of the ice sheet triggered by
persistent grounding-line retreat in one
sector, cascading to other sectors

Sea level rise (5m) =

An abrupt change in Sahel rainfall, caused by
a shift northwards (wetter) or southwards -«
(drier) in the West African monsoon

Ecosystem change «

Decreased carrying capacity »

Drought »

Irreversible retreat of the ice sheet

« Se el r (2-7
caused by rising temperatures Sed level rise (2-7m)

Abrupt increase in emissions of
Permafrost-loss-« €02 and methane through the
thawing of frozen carbon-rich soils

« Greenhouse gas release « Amplified warming

Atlantic meridional  shutdown of the AMOC caused by « Regional cooling

overturning circulation «-an-inereased influx of freshwater
breakdown

into the North Atlantic « Sea level rise

A shift in boreal forests, seeing
=—-@xpansion Into tundra to the north
and dieback to the south

Boreal forest
shift

« Ecological shift
« Regional warming

Amazon-rainforest

@® Melting
= -_,.-.’f”: : l , ® Biome shift
West Antarctic'ice ® Circulation change
sheet disintegration
West African

monsoon shift

The monsoon system could be weakened 2 :
by higher aerosol emissions-or— Indian monsoon shift
strengthened by rising CO2 emissions

Rising temperatures pushing corals beyond -
tolerable levels of thermal stress inte-an—=—Coral reef die-off
alternative state dominated by macroalgae

Ecological change »




“We basically have three choices: mitigation, adaptation and suffering. We're going to do

some of each.
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The question is what the mix is going to be.

[BrE 2 IE = (A= FE AT BC &

The more mitigation we do, the less adaptation will be required and the less suffering there

will be.”

A RIS RN TENRE, R S AR B

John Holdren, Harvard energy expert and climate adviser to Barack

Obama, 2007



EXXON and Shell accurately predicted climate change
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1960 1970 1980 1990 2000 2010 2020
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1.6°C Exxon's report can be found on the following URL
http.//www climatefiles com/exxonmobil/1982-memo-to-exxor
management-about-co2-greenhouse-effect/ 'l
LIS ol NASA's Data can be found on the following URL /’
https.//data. giss nasa gov/gistemp/tabledata_v4/GLB Ts+dSST txt ,’
Upper Bound = 3.1°C per doubling ,’
Lower Bound = 1.3°C per doubling ,’
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If I just buy this thing I’11 be happier..

The world ends in fire anyway so I don’t need to look after it it
RRERGE, BTEEER

The market will find a way (.. so no prodding needed)
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How serious is the problem? E{ERIEEZEE"?

It’s so scary — there’s nothing we can usefully do EXAET, M
RBEEA LU

It’s not my problem E 2 FARERE

There are so many important issues to address KB ARZEHMEEZTER
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Some reasons for hoPe...
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“End of fossil age” 1A BARIFF{X Y

» “Peak fossil fuel” usage hitin 2022 (this is good news!)
HAEHMER 2202251 E Sl

* 80% of new global electricity in 2022 met by wind and solar
20224F £ 3k80%F1 E RE /= /B BE F1 K FFRE

e Solar and wind set to provide 75% by 2040

FEET2040F K [Z R A BEASIZE = 75%

Wind and solar hit 12% of global power; an era of fossil decline
is about to begin

Electricity generation (TWh, 000s) Projections

Other clean

Wind and solar

Fossil fuels could begin
a new era of decline
from as early as 2023

2022

2000 2010 .
Source: Annual electricity data, Ember - Data for 2023-2026 are based on Ember's —
g & r o—

projections; see full repert for details EMB—R
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No miracles required — wind, solar and water
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Wind and solar are beautifully complimentary
R REFIKIZRe R ZHUFEE

Coupled with hydro-electricity & battery balancing
the grid can become 100% “green”
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Global investment of S61T go fully green, but solar
& wind are now so low cost / kWh that the payback
is only 3.5 years
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Wind and Solar Generation in Europe

terawatt hours (monthly)
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This is good news — the investor community, 2010 2012 2014 2016 2018 2020

governments and energy companies are all
increasing investments in wind/solar
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“Start of the electric age” & &K < Fim

Electric vehicles (EVs) made up 10% of global sales in
2022 BREE (L2022 F £ EK S EHIHERI10%
Average growth rate is 56% per year (last 10 years)
BEI0FBFFHBR56%

At the Shanghai motor show 70 of the 100 new vehicle = Battery Electric Vehicles
launched were Evs _
== Plug-In Hybrids

Elﬁﬂ’]/‘bi@ EPElOO"E?%ﬁT%—LEEP’ﬁm E 8,3% ~.

==FE\/ Market Share

GLOBAL BEV & PHEV SALES ('000s) EV voLUMES

10522

Most car companies are now “fully committed” to EVs,
stopping investment in internal combustion engines
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1.3% 3244

EVs to become ubiquitous by 2030 0o 04w  06% 0% sz 2276
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This is good news: halt of global warming, cleaner air ===

. . 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
(7rr1 death per year due to air pOIIUtlon) and reduced Growth +55% +70%  +46%  +50%  +65% +8% +43%  +109%  +55%
COStUS
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Transformed hearts and minds
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Pray about it

=3 Individual

actions
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Make some changes
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Photos: Priscilla Du Preez and Sincerely Media on Unsplash
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https://count-us-in.com/steps

= Evening -Standard (S)
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Murray relishes first Djokovic tie in five years after Shapovalov win

Archbishop of Canterbury urges public
not to despair about climate change

The cleric used his message at the start of the year to remind people

‘important steps were taken at the Cop26 summit-

The Archbishop of Canterbury has urged the public not to despair over climate change as he said there are
real reasons to hope' In 2022 (Stefan Rousseau/PA) / PA Wire

“We believe God raised Jesus Christ from
the dead.

There is no situation that is beyond His
power, if only we are willing to join Him in
the work of reconciliation both with our

neighbour and also our planet. ”
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