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Show	me	the	evidence	for	climate
change
Communicating	science	in	a	post-truth	world
28	December	2017
Living	in	the	age	of	‘post-truth’	means	emotional	appeals	are	more	influential
than	object ive	facts.	Post-truth	discourse	has	become	so	normalised	that
Oxford	Dict ionaries	declared	‘post-truth’	to	be	2016’s	international	word	of	the
year.

No	doubt	it ’s	posit ive	to	embrace	different
viewpoints.	This	allows	us	to	engage	is	an
inclusive	manner	and	build	common
understanding.	However,	it 	creates	a	complex
tension	when	communicating	about	science.
Especially	when	the	terminology	of	science,
engineering,	and	technology	(SET)	is	not
necessarily	understood	by	the	public.

How	does	one	show	evidence-based	facts	in	a
post-truth,	fake	news,	mult iple	perspective
world?	If	the	public	is	to	learn	from	scientists,
the	SET	community	needs	to	speak	more
plainly	and	clearly.	
	
This	comes	to	the	fore	with	climate	change.
Making	the	science	clear	is	an	ongoing
process	and	those	involved	continue	to	learn
and	drive	the	messages	around	climate
change.	The	SET	community	can	learn	from
the	outcomes.

The	NSTF	provides
neutral	collaborative
platforms	where	issues
and	sectors	meet

One	of	the	National	Science
and	Technology	Forum
(NSTF)	functions	is	to	hold
discussion	forums,	bringing
the	private	and	public
sector	together	to	make
connections.

Feedback	from	these
discussion	forums	is	given
to	stakeholders,	including
government.

Prof	Robert	Scholes	explained	how	the
current	evidence	is	posit ioned	in	his
presentation	on	‘Show	us	the	evidence	for
climate	change’	at	the	NSTF	Discussion	Forum
on	17	November	2017	in	Gauteng.
	
Present	agreed-upon	facts	–
understanding	climate
There	is	consensus	among	scientists	around
general	climate	dynamics.	The	climate	is	a
complex	system	with	feedbacks,	non-
linearity,	and	inert ia.
It 	has	behaviours	and	variat ions	internal	to
the	system,	occurring	across	different
periods	of	t ime	from	days	to	eons.	There	are
also	external	forces	that	are	natural	in	origin
(such	as	small	predictable	variat ions	in	the
earth’s	ellipt ical	orbit 	around	the	sun).
	

About	 Prof	 Robert
Scholes
Prof	Scholes	is	one	of	the	top	1%
of	environmental	scientists
globally	and	recognised	as	a
leading	researcher	within
environmental	science,	systems
ecology,	savannah	ecology,	and
global	change.	He	is	also	one	of
South	Africa’s	few	National
Research	Foundation	A-rated
scientists.	In	2015,	Prof	Scholes
received	an	NSTF-South32	award
for	his	contribution	to	science
over	a	lifetime.

Collecting	and	processing	climate	data
The	‘rigorous’	records	of	climate	go	back	to	the	beginning	of	the	20th	century.
This	represents	tens	of	thousands	of	weather	stat ions’	data	for	land,	with
equivalent	data	for	oceans	(from	ship	logs).
	
Analysis	of	this	vast	data	set	needs	to	account	for	various	potential	biases,	such
as	uneven	spatial	representation	and	changes	in	instruments.	In	plain	speak,
there	were	cases	of	lots	of	data	from	some	areas	and	less	data	from	other	areas.
This	could	create	misrepresentation	in	the	outcomes	unless	robust	well-tested
methods	are	used	to	fill	the	gaps.	Scholes	explains	that	analysis	has	not	been
about	“taking	an	average”	of	all	the	data	over	t ime.
	
Analysis	of	the	data	–	presenting	‘warming	planet’	outcome	
The	data	analysis	showed	that	warming	has	been	observed	nearly	everywhere
over	the	20th	century.	Rainfall	trends	are	weaker	and	less	consistent	because
rainfall	is	inherently	a	more	local	phenomenon.	(See	the	Synthesis	Report	from
the	Intergovernmental	Panel	on	Climate	Change	–	IPCC.)
	
Managing	criticism	–	showing	data	is	robust
The	interpretat ion	of	the	data	set	came	in	for	a	lot	of	crit icism	by	sceptics	in
the	SET	community	and	vested	interest	groups,	part icularly	in	the	USA.	Most	of
the	debate	was	around	the	processes	applied	to	make	the	raw	data	comparable.
Had	these	processes	been	manipulated	to	gain	a	specific	result?
	
The	crit ics	took	the	same	data	and	then	used	different	scientific
methodologies.	Their	results	were	qualitat ively	the	same	as	the	original
outcomes,	with	lit t le	varying	detail:	the	world	has	warmed,	virtually	everywhere,
at	an	accelerat ing	rate	over	the	period	of	record.	In	other	words,	the	conclusions
are	robust,	independent	of	method.	(For	further	info,	see	the	Hockey	Stick
Controversy.)
	
Acknowledging	uncertainties	vs	providing	facts
Good	scientists	are	careful	people.	They	check	and	recheck	their	results,	and
then	let	other	people	check	their	results.	Scientists	are	obligated	to	follow	rules
of	evidence,	including	acknowledging	uncertaint ies.	This	is	often	confusing	for
the	layperson	as	it 	means	a	lot	of	the	information	comes	with	‘ifs	and	buts’.
	
The	IPCC	has	focused	on	how	to	communicate	uncertainty	in	a	clear	way,	using
words	which	are	reserved	for	that	purpose	only.	Scholes	says	that	the	IPCC
guidelines	note	that	phrases	such	as	‘with	high	certainty’	have	an	exact	defined
meaning,	and	accompany	all	high-level	statements.		
	
The	public,	unused	to	the	concept	of	scientific	uncertainty,	can	interpret	this	as
the	scientists	being	less	confident	than	they	actually	are.	Or	less	sure	than	lay
people	who	never	qualify	their	statements	with	confidence	terms.		Scientists
must	learn	how	to	deal	with	this	while	communicating	clearly	and	accurately.	Is	it
the	SET	community’s	responsibility	to	explain	the	scientific	process	of
acknowledging	uncertainty?	Or	does	the	public	need	to	make	more	effort 	to
understand	the	concept?
	
Detection,	attribution,	and	impact	–	differentiating	natural	from
human	causes
Consider	that	we	have	a	t ime	series	of	climate	observations.	The	first 	stage	is
change	detection	–	is	something	unusual	happening?	Has	there	been	a
stat ist ically	significant	change	in	the	system?
	
The	next	stage	is	attribution	–	do	we	have	reasonable	stat ist ical	confidence	that
we	know	why	this	change	has	occurred	(80-100%	certainty)?		Is	it 	accounted	for
by	natural	variat ion,	or	is	there	a	human-attributable	effect	as	well?	Attribution
is	a	more	challenging	and	complex	problem	because	there	are	usually	many
causes	to	any	observed	effect.
	
Scientists	have	been	able	to	exclude	known	causes	of	climate	variat ion	(such	as
solar	and	orbital	variat ion,	and	volcanoes).	There	is	also	posit ive	correlat ion
between	climate	trends	with	suggested	human-induced	causes,	specifically
greenhouse	gas	concentrat ions,	a	necessary	but	not	sufficient	condit ion	for
establishing	the	cause.
	
More	than	30	groups	worldwide	have	run	global	climate	simulat ions,	providing	a
reconstruction	of	what	has	been	observed	and	an	explanation	of	what	has
happened.	Scholes	says	they	were	able	to	apport ion	cause	to	various	sources,
including	anthropogenic	(caused	by	humans)	versus	natural,	and	the	natural
variat ion	only	accounts	for	a	small	fract ion	of	the	total.	While	there	is	debate
around	details,	the	human	influence	on	climate	has	been	proven.
	
The	focus	is	now	on	the	impact	of	climate	change	and	what	can	be	done	about
it .	Climate	change-related	impacts	have	been	detected	worldwide	in	almost
every	area,	from	biodiversity	and	food	security	to	water	resources.	Attribution
specifically	to	human-caused	climate	change	is	work	in	progress	in	many	cases.
	
A	common	question	is	around	whether	an	extreme	weather	event	(like	a	tornado
or	tropical	storm)	can	be	attributed	to	climate	change.	Because	climate	is	the
stat ist ical	average	of	weather,	Scholes	says	it ’s	hard	to	say	any	singular	event	is
due	to	climate	change.	It 	needs	a	sequence	of	such	events	to	be	confidently
classed	as	change.	Since	extreme	events	are	–	by	definit ion	–	rare,	this	needs	a
long	record	–	hundreds	of	years	–	to	say	with	high	confidence.	Currently	we	don’t
have	long	enough	records	to	make	this	claim.
	
Is	a	source	trustworthy?
How	can	the	public	assess	the	validity	of	claims	when	they	receive	conflict ing
information?	Scholes	sees	scientists	as	brokers	in	this	process.	He	says	it ’s
about	showing	people	how	to	separate	the	legit imate	from	the	misguided,
mischievous,	and	malicious.
	
Following	are	Scholes’	guiding	questions:

Does	the	source	of	information	have	qualificat ions	and	a	track	record	in
the	specific	field	they	are	commenting	on?	Several	denialists	have
apparently	high	credentials	or	have	posit ions	of	note	but,	if	you	look	at
their	area	of	research,	it 	isn’t 	within	the	debate	domain.

Do	they	offer	verifiable	evidence,	or	just	assert ions?	Do	they	publish	in
peer-reviewed	journals?	You	need	to	find	out	if	the	data	is	in	the	public
domain	and	in	peer-reviewed	journals.	Self-references,	websites,
newspaper	art icles,	and	untraceable	references	are	not	considered
verifiable	evidence.

Do	they	repeat	long-disproven	claims	and	conspiracy	theories?	Climate
denialists	tend	to	st ick	to	their	message	regardless	of	the	strength	of
evidence	refut ing	it .

	
Scholes	explained	that	there	is	now	a	move	to	use	‘deep	transdisciplinary’
approaches	in	order	to	turn	climate	concern	into	act ion.	This	sees	scientists
working	with	people	who	have	a	different	epistemology	(theory	of	knowledge	or
world	view).	Examples	include	representatives	from	various	faiths	and	people
involved	in	indigenous	knowledge	systems.
	
The	idea	is	that	if	you	want	to	affect	behavioural	change,	you	need	to	work
within	the	conceptual	framework	used	by	the	target	community.	It 	also
recognises	that	human	decisions	rest	not	only	on	evidence,	but	also	on	beliefs
and	feelings.
	
Taking	time	and	effort	to	sift	through	information?
Global	warming	exists	and	it ’s	largely	caused	by	human	activit ies.	While	these
fundamentals	have	been	agreed	upon,	there	is	st ill	strong	debate	among
scientists	around	the	details	of	climate	change.
	
There	is	also	lots	of	ongoing	research	but	this	isn’t 	gett ing	through	–	across	the
range	of	stakeholders	including	business,	civil	society,	and	the	public.	With	the
advent	of	fake	news	and	post-truth,	among	other	things,	there	is	a	clear	need
for	people	to	apply	analyt ical	rigour	when	assessing	information.	This	takes
effort 	and	education…	so	will	it 	actually	happen?
	
An	option	is	to	look	to	reputable	entit ies	that	already	do	this	sift ing	work.	The
IPCC	is	the	leading	international	body	for	the	assessment	of	climate	change.	It
was	established	by	the	United	Nations	Environment	Programme	and	the	World
Meteorological	Organization	in	1988.	It 	provides	a	clear	scientific	view	on	the
current	state	of	knowledge	in	climate	change	and	its	potential	environmental
and	socio-economic	impacts,	as	evaluated	by	thousands	of	specialist 	scientists
drawn	from	all	over	the	world,	and	subject	to	careful	and	transparent	review
processes.	You	can’t 	ask	for	much	more.

Speakers	that	addressed	the	forum	can	be	contacted	through	the
spokesperson,	Ms	Jansie	Niehaus.

Video	clips	with	the	full	presentations	and	discussion	can	be	found	on	the
NSTF	web	site	(www.nstf.org.za).	Please	send	information	and	comments	to
enquiries@nstf.co.za.

About	the	NSTF
The	National	Science	and	Technology	Forum	(NSTF),	established	in	1995,	is	a	broadly-
representative	stakeholder	body	for	all	SET	and	innovation	organisations	in	South	Africa,
which	seeks	to	influence	policy	formulation	and	delivery.

The	NSTF	Awards	are	unique	in	SA,	recognising	the	outstanding	contributions	of	individuals
and	groups	to	SET	and	innovation.

The	science	bursaries	page	http://www.nstf.org.za/bursary/	provides	information	on
bursaries	and	bursary	providers	for	science,	engineering	and	related	studies.
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