
Factual	Correction	to	the	Scientific	Record	The	21	Authors	of	PNAS	
114,	6722-6727	(2017)	and	PNAS	Itself	Should	Make	

The	 main	 conclusion	 of	 Clack	 et	 al.	 (PNAS,	 114,	 6722-6727,	 2017)	 is	
based	entirely	on	two	reckless	factual	errors	by	the	Clack	et	al.	authors	
concerning	 Jacobson	 et	 al.	 (PNAS,	 112,	 15,060-15,065,	 2015).	
Specifically,	the	Clack	et	al.	main	conclusion	is	

	“From	 the	 information	 given	 by	 ref.	 11,	 it	 is	 clear	 that	 hydroelectric	
power	 and	 flexible	 load	 have	 been	modeled	 in	 erroneous	ways	 and	 that	
these	 errors	 alone	 invalidate	 the	 study	 and	 its	 results.”	 (page	 6727,	
paragraph	3)	

This	 conclusion	 is	based	entirely	on	 the	 following	 two	reckless	 factual	
errors	by	the	Clack	authors:		

(1)	Clack	et	al.	erroneously	claim	that	Table	1	of	Jacobson	et	al.	(2015),	
which	 shows	 flexible	 and	 inflexible	 loads,	 contains	maximum	possible	
loads	when	 it	 factually	contains	annual	average	 loads.	Clack	et	al.	 then	
use	their	own	error	to	incorrectly	state	that	some	figures	in	Jacobson	et	
al.	 are	 inconsistent	 with	 Table	 1;	 therefore,	 Jacobson	 et	 al.	 made	 a	
modeling	error.	However,	Jacobson	et	al.	made	no	such	modeling	error.	
The	 only	 error	 was	 by	 Clack	 et	 al.,	 who	 recklessly	 and	 erroneously	
reported	 the	 definition	 of	 the	 data	 in	 Table	 1	 even	 after	 they	 were	
informed	both	before	and	after	their	publication	of	 the	clear	definition	
of	the	data.		

(2)	 Clack	 et	 al.	 erroneously	 claimed	 a	 modeling	 error	 existed	 in	 the	
treatment	 of	 hydropower	 (namely	 that	 the	 model	 did	 not	 conserve	
energy	 or	water)	 and	 erroneously	 claimed	 they	were	 unaware	 how	 it	
was	 treated	 by	 stating,	 “we	 hope	 there	 is	 another	 explanation”	 when	
they	 were	 fully	 aware,	 both	 before	 and	 after	 publication,	 how	 it	 was	
treated.	 (The	 first	 author	acknowledged	 this	 in	 an	email	 a	 year	before	
publication).	Further,	the	time	series	output		

https://web.stanford.edu/group/efmh/jacobson/Articles/I/Combining
Renew/HydroTimeSeriesPNAS2015.xlsx	

which	 the	 authors	 never	 requested	 until	 two	weeks	 after	 publication,	
shows	clearly	that	the	model	conserves	energy	thus	water.	As	such,	the	



Clack	 et	 al.	 authors	 recklessly	 misrepresented	 the	 hydropower	
assumption	in	the	Jacobson	et	al.	paper.	

Based	 on	 these	 reckless	 errors	 and	 misrepresentations	 and	 on	 an	
additional	error	in	their	paper,	the	authors	of	the	Clack	et	al.	paper	and	
PNAS	itself	should	correct	the	Clack	et	al.	paper	as	follows:	

“We	correct	our	paper	as	follows:	

“1)	On	page	6727,	we	retract	the	statement,	‘From	the	information	given	
by	ref.	11,	it	is	clear	that	hydroelectric	power	and	flexible	load	have	been	
modeled	 in	 erroneous	 ways	 and	 that	 these	 errors	 alone	 invalidate	 the	
study	and	its	results.’	

“2)	On	page	6724,	we	withdraw	the	statement,	 ‘In	fact	the	flexible	load	
used	 by	 LOADMATCH	 is	more	 than	 double	 the	maximum	 possible	 value	
from	table	1	of	ref.	11’	and	the	statement,	 ‘Indeed,	in	all	of	the	figures	in	
ref.	 11	 that	 show	 flexible	 load,	 the	 restrictions	 enumerated	 in	 table	 1	 of	
ref.	11	are	not	satisfied,’	because	we	mistakenly	assumed	that	the	values	
in	Table	1	 of	 Jacobson	 et	 al.	 (2015)	were	maximum	values	when	 they	
were	 actually	 annually-averaged	 values.	 As	 such,	 we	 no	 longer	 claim	
that	 Jacobson	et	 al.	 (2015)	made	a	modeling	error	with	 respect	 to	 the	
flexible	loads	provided	in	their	Table	1.	

“3)	 We	 understand	 that	 the	 reason	 for	 the	 high	 discharge	 rates	 of	
hydropower	shown	in	Figure	4B	and	some	other	figures	in	Jacobson	et	
al.	 (2015)	 versus	 the	 much	 lower	 hydropower	 "installed	 capacity"	
provided	 in	 their	 Table	 1	 is	 due	 to	 the	 fact	 that	 the	 authors	 assumed	
turbines	 were	 added	 to	 existing	 dams	 to	 increase	 the	 peak	 discharge	
rate	of	hydro	without	changing	the	annually-averaged	power	output	or	
water	flow	rate	through	the	dams.	While	we	disagree	with	the	realism	of	
this	assumption,	we	have	no	reason	to	believe	the	discrepancy	was	due	
to	a	mathematical	error	or	bug	in	the	model	of	Jacobson	et	al.	(2015)	as	
opposed	to	a	poor	explanation	of	their	assumptions	and	data.	

“4)	 We	 correct	 the	 caption	 to	 Figure	 3	 to	 state	 that,	 whereas	 the	
historical	data	we	provided	are	for	the	U.S.	only,	the	data	from	Jacobson	
et	al.	(2015)	include	44.7	TWh	of	imported	Canadian	hydro.	Conclusions	
in	the	main	text	and	supplementary	information	that	we	draw	from	this	
figure	should	be	adjusted	accordingly.”	














































