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Fo recast s , 	 p red i c t i ons 	o r 	p ro je c t i ons?
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C l imate 	 s cena r io s 	 and 	p ro je c t i ons

Projection A projection is a potential 
future evolution of a quantity or set of 
quantities, often computed with the aid of 
a model. Unlike predictions, projections 
are conditional on assumptions 
concerning, for example, future 
socioeconomic and technological 
developments that may or may not be 
realized. 
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R e p r e s e n t a t i v e  C o n c e n t r a t i o n  P a t h w a y s  ( R C P s )

The	

RCP8.5	High	emissions:	Business	as	usual

RCP2.6	Low	emissions:	Consistent	with	Paris	2°C	target

From	IPCC	Fifth	Assessment	Report	

2100

RCP4.5	Low	to	moderate	emissions

The	shaded	range	for	each	RCP	shows	the	
importance	of	using	a	multi-model	ensemble.	In	this	
case,	the	CMIP5	ensemble	of	global	climate	models.

Major	sources	of	uncertainty:
• Emissions	scenario	(forcing)
• Model	structure	and	response
• Natural	variability
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Dynamica l 	downsca l ing 	w i th 	 reg iona l 	 c l imate 	mode l s

http://euro-cordex.net/

Downscaling	is	also	a	source	of	uncertainty	–
so	CORDEX	provides	multi-model	ensembles	
(i.e.	different	RCMs	driven	by	different	GCMs)

For	Europe:	12	km	grid	box	resolution
Forced	by	CMIP5	global	models

Potential	benefits	of	higher	spatial	resolution
But	for	now	restricted	to	RCP8.5	and	RCP4.5

GCMGCM RCM
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ECEM	 i s 	 u s ing 	p ro je c t i on 	data 	 f rom	CL IM4ENERGY

• Objectively	selected	sub-ensembles	of	3,	5	and	7models	best	
representing	the	ensemble	for	the	energy-relevant	variables

http://clim4energy.climate.copernicus.eu/report-climate-projection-dataset

Temperature	(03h	instantaneous	values,	daily)
Precipitation	(daily)
10m	wind	(03h	instantaneous	values)
Downwelling solar	radiation	(03h	averages)
Mean	sea	level	pressure	(daily)
Snow	depth	(daily)

7-member	ensemble	used	in	ECEM	is	a	combination	of	
6	RCMs	and	5	driving	GCMs
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CL IM4ENERGY 	b i a s 	 ad ju s ted 	most 	 va r i ab le s 	 (no t 	MSLP/SD)

One	of	several	caveats:	
On	climate	change	
timescales	need	to	
remember	that	good	
reproduction	of	
observations	is	only	a	
“necessary	but	not	
sufficient”	guide	to	the	
reliability	of	future	
projections

Using	WFDEI	and	Cumulative	Distribution	Function	transform	(CDFt)	to	account	for	
nonlinear	changes	in	distributions	from	current	to	future	climate,	allowing	a	fair	
preservation	of	trends	in	the	adjustment

Generally	see	improvement	(lower	biases),	e.g.	for	winter	precipitation:

http://clim4energy.climate.copernicus.eu/report-climate-projection-dataset
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C l i m a t e 	 p r o j e c t i o n s 	 i n 	 t h e 	 C 3 S 	 E C EM 	 D emon s t r a t o r

8

http://ecem.climate.copernicus.eu/demo

• MSLP/PSL		and	RH	are	not	bias	adjusted
• RH	is	not	from	Clim4Energy	but	consistent
• SD	is	unadjusted	and	not	provided	in	the	

Demonstrator	(but	is	being	used	to	produce	
hydropower	generation	projections)

• All	of	this	and	more	is	documented	in	Variable	
Fact	Sheets	and	other	guidance	material

Data	can	be	downloaded	and	visualised
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Mapp ing 	 c l imate 	p ro je c t i ons , 	 e . g . 	GH I 	RCP8 .5 	ensemb le 	mean

1981-2010
Spring

2035-2064
Spring
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R e p r e s e n t a t i o n 	 o f 	 u n c e r t a i n t y 	 i n 	 ‘ f u l l 	 p r o j e c t i o n 	 p l o t s ’
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Cont ra s t i ng 	 seasona l /spat i a l 	 changes 	 i n 	p rec ip i ta t i on
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Le s s 	p ro je c ted 	 change 	 i n 	o the r 	 va r i ab le s 	 e . g . 	w ind 	 speed

This	example	also	
highlights	the	issues	
associated	with	what	we	
use	for	the	observed	
baseline	discussed	by	Phil	
Jones,	i.e.	the	difference	
between	WDFEI	(used	to	
bias	adjust	the	climate	
models)	and	adjERAI
(used	to	construct	wind	
power	generation	in	
ECEM)	
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Some 	 i s sues 	 a s soc i a ted 	w i th 	 the 	ECEM	c l imate 	p ro je c t i ons

• Not	all	variables	are	bias	adjusted

• Uncertainties	and	some	inconsistencies	associated	with	bias	
adjustment	– including	the	observed	data	which	is	used

• Ensemble	size	is	relatively	small	(so	we	show	max/min	rather	than	
probabilistic	ranges)

• Would	be	good	to	include	RCP2.6	(low	emissions)

• Can	we	improve	the	way	we	present	the	projection	data											
(balancing	an	appropriate	representation	of	uncertainty	with	clarity	
and	ease	of	use)?
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Summary : 	 c l imate 	p ro je c t i ons 	 i n 	 the 	ECEM	Demonst ra to r

• Country/cluster	spatial	scale
• 1979-2100;	historical	forcing	to	2005,	then	RCP4.5	and	RCP8.5
• Based	on	7-member	12-km	resolution	RCM	ensemble
• Most	variables	are	bias	adjusted	using	gridded	observations
• Energy-relevant	variables:	temperature,	precipitation,	GHI,	wind	speed	at	

10m	and	100m,	relative	humidity,	sea	level	pressure
• Daily,	monthly,	seasonal,	annual	time	resolutions
• Absolute	values,	anomalies,	long-term	means
• Ensemble	means	and	smoothed	max/min	range
• Visualisation:	maps	and	time	series,	including	‘full	projection	plots’
• Documentation	and	guidance

What	are	the	implications	of	these	projections	
for	energy	demand	and	supply?


