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Vegetation	Data	Consistency	Between	Groups	and	
Time			

CPOP	Listserv	Discussion	

Improving	Pacific	Northwest	prairie	and	oak	savanna	vegetation	data	
collection	techniques	to	increase	consistency	between	groups	and	time.		
	

	
	
Summary	

This	discussion	concerns	the	use,	accuracy,	and	calibration	of	ocular	estimate	techniques	within	
and	between	organizations	collecting	PNW	prairie	and	oak	savanna	vegetation	data,	and	
through	time.	Participants	generally	agreed	that	ocular	estimates	for	percent	cover	are	
inherently	biased	and	comparing	data	across	institutions	and	time	is	an	extremely	ambitious	
undertaking.	However,	several	participants	were	able	to	provide	insight	and	potential	solutions	
to	the	problem.	These	suggestions	included:	1)	recording	change	analysis	in	GIS	of	aerial	
photographs	from	those	years	with	available	imagery;	2)	recording	observer	identity	which	
could	then	be	used	as	a	random	variable	in	models	to	account	for	consistent	bias;	3)	good	
training	and	collaborative	data	collection;	4)	using	different	dimensions	of	pre-cut	paper/plastic	
materials	to	test	and	compare	observers’	percent	cover	estimates,	with	the	crew	leader	
knowing	in	advance	what	cover	the	pieces	constitute.	It	was	evident	from	the	discussion	that	
there	exists	a	desire	to	stray	from	ocular	estimates	and	develop	collection	techniques	that	are	
more	objective	such	as	point-intercept	methodology,	but	until	these	techniques	become	more	
monetarily	and	phenologically	feasible	collaboration	and	steady	improvements	to	current	
protocols	will	be	necessary.	
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Original	CPOP	Listserv	Messages	

The	CPOP	Listserv	Archive	can	be	found	for	subscribers	at	
listserv.wa.gov.	To	subscribe	to	the	CPOP	Listserv	visit	our	website	at	
cascadiaprairieoak.org.		
	

	
	
January	19,	2016	–	Sasha	Porter	
	
Hello	all,	
	
Briefly:	
I	have	been	working	in	PNW	prairies	for	the	last	two	years	and	am	wondering	if	there	have	
been	previous	discussions	on	the	use,	accuracy,	and	calibration	of	ocular	estimate	techniques	
(percent	cover)*	within	and	between	organizations	in	the	region	collecting	PNW	prairie	and	oak	
savanna	vegetation	data,	and	through	time.	If	so,	I	would	love	it	if	someone	could	point	me	to	
these	conversations	and	conclusions,	or	debrief	me.	Also,	is	there	a	desire	for	more	information	
about	how	you/your	organization's	estimates	compare	to	others?	
	
Less	Briefly:	
In	September	I	took	on	the	position	of	Range	and	Training	Land	Assessment	Coordinator	
(Monitoring	Biologist)	at	JBLM.	With	this	new	position	I	inherited	extensive	data	sets	of	ocular	
estimates	of	prairie	vegetation	going	back	to	the	1990s.	Unfortunately,	with	high	rates	of	
Coordinator	and	Technician	turnover,	some	years'	are	inconsistent	with	each	other,	and	other	
organizations	I	have	worked	with	(i.e.	several	cover	classes	higher).	I	am	currently	researching	
and	assessing	statistical	methods	for	adjusting	past	data	to	account	for	measurement	
error/observer	bias,	and	am	hoping	to	present	methods	and	results	at	the	SER-NW	Conference	
in	Portland	this	April.	
	
In	order	to	minimize	observer	bias	in	the	future,	I	am	also	considering	developing	a	survey	
based	on	prairie-vegetation	photographs	to	distribute	to	all	of	you	experts.	The	purpose	is	
threefold:	a)	to	use	the	"hive	mind"	to	establish	a	mean	of	ocular	estimates	to	potentially	
calibrate	to	in	the	future	b)	to	encourage	each	individual	and	organization	to	see	where	their	
estimates	fit	on	the	curve,	and	in	relation	to	others'	estimates	to	allow	for	smoother	data	
sharing,	and	c)	to	provide	a	tool	that	organizations	can	use	to	consistently	calibrate	within	a	
group	through	time.	
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-Is	this	interesting/useful	to	other	folks?	
	
Also:	Do	you	have	high-resolution	prairie	vegetation	photographs	that	you	would	be	willing	to	
share	for	this	purpose?	Photos	that	include	accurate	plot	size	indicators,	such	as	quadrats	or	
flags	would	be	especially	helpful.	
	
Thanks!	

Sasha	

	
*We	currently	use	the	following	cover	classes,	which	are	intended	to	reflect	those	of	other	
groups	in	the	area:	

Cover	Class	 Code	 Binned	Value	

Absent	 0	 0	

>0%–<1%	 1	 0.5	

1%—5%	 2	 3	

5%—10%	 3	 7.5	

10%—20%	 4	 15	

20%—30%	 5	 25	

30%—40%	 6	 35	

40%—50%	 7	 45	

50%—60%	 8	 55	

60%—70%	 9	 65	

70%—80%	 10	 75	

80%—90%	 11	 85	

90%—100%	 12	 95	

	
	

	
January	19,	2016	–	Brian	Combs	
	
Oh	my,	that's	a	can	of	worms!		As	a	former	RTLA	crew	member	I	can	tell	you	there	were	LOTS	of	
conversations	about	this	issue	both	within	our	team	and	extending	out	to	regional	"experts".		I	
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do	feel	quite	responsible	for	the	mess	you	have	inherited	in	the	data	(okay,	only	slightly).			I	can	
say	we	had	a	concentrated	approach	at	making	sure	everyone	was	trained	at	using	the	same	
estimates,	and	since	there	were	many	field	staff	from	previous	years	there	was	some	
consistency.		That	said,	I	was	only	on	the	team	for	three	seasons	(2004-06)	and	I	can't	speak	for	
the	many	years	of	data	prior	to	or	beyond	my	term.	
	
One	issue	-	when	discussing	this	with	other	regional	biologists,	it	was	entirely	clear	ocular	
estimates	for	cover	were	inherently	a	subjective	technique	fraught	with	a	high	error	potential.		
There	was	and	still	is	wide	disagreement	about	what	constituted	"cover"	when	dealing	with	
small,	spindly	flora	like	grasses,	how	to	deal	with	dried	vs.	fresh	material,	and	how	to	deal	with	
compound	or	dissected	morphology	that	doesn't	have	the	same	footprint	as,	say,	a	huge	
Balsamroot	leaf.		Another	issue	was	how	to	deal	with	overlapping	cover.		Again,	our	team	did	
have	a	firm	commitment	to	using	consistent	internal	protocols	but	I	think	this	is	a	hot	button	
issue	across	the	region.	
	
Phenology	was	of	course	an	issue	and	you'll	want	to	consider	this	when	comparing	different	
years.	Estimates	for	a	plot	in	a	wet	year	will	be	different	for	the	same	plot	done	two	weeks	later	
in	a	dry	year.		That's	not	necessarily	an	error	in	accuracy.		Given	the	difficulty	accessing	the	
training	areas	and	the	variance	in	field	schedules	from	year	to	year	there	were	likely	to	be	
changes	in	plot	estimates	just	simply	due	to	phenology.			
	
I'm	sure	the	many	managers	and	staff	from	the	program	will	have	some	more	insight.			
For	the	retro-active	calibration	you	seek	to	complete	you	could	do	a	change	analysis	in	GIS	that	
compares	aerial	photos	from	the	different	years	of	available	imagery.		Of	course,	you	won't	
have	every	year	but	you	can	see	trends	and	since	you	have	the	coordinates	for	the	grids	that	
were	used	in	the	field	you	can	super-impose	the	field	data	with	the	results	of	the	change	
analysis.	
	
Bets	of	luck,	
	
Brian	Combs	
Olympia	
	

	
	
January	20,	2016	–	Cara	Applestein	(Center	for	Natural	Lands	Management)	
	
Hi	Sasha,		
	
I'm	really	glad	you're	taking	this	on.	I'll	be	interested	to	see	what	you	come	up	with	because	we	
definitely	have	a	lot	of	room	to	improve	our	protocols.	A	few	ideas:	
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1)	At	the	very	least,	observer	identity	can	be	recorded.	We	did	this	for	the	PQM	survey	this	
summer,	with	the	idea	being	that	I	could	use	observer	identity	as	a	random	variable	in	models	
to	try	to	account	for	consistent	bias	one	way	or	another.	This	is	probably	the	least	amount	of	
effort	required	and	might	be	able	to	help	a	little	bit.	I	haven't	actually	used	this	information	yet.	
	
2)	Another	idea	into	the	future	might	be	to	document	what	an	observer	is	calling	a	certain	
percentage	-	say	every	10th	plot	that	each	person	monitors,	they	take	a	picture.	I	could	see	this	
being	easy	to	carry	out	if	technicians	are	already	using	an	iPad,	for	example.	With	enough	
photos	attributed	to	each	observer,	you	could	probably	do	quantitative	calibration	using	photo	
recognition	software	to	derive	"real"	cover	estimates	as	compared	to	observer	visual	estimates.	
This	does	seem	like	a	pretty	substantial	undertaking,	though.	Particularly	if	you	have	a	lot	of	
observers.		
	
3)	We	could	make	a	conscious	move	towards	point-intercept	methodology	in	the	future	like	Bill	
Kronland	has	been	using	for	his	prairie	monitoring.	This	is	much	more	time	intensive,	though,	
and	likely	to	not	be	realistic	for	covering	the	same	amount	of	ground.		
	
None	of	this	really	helps	with	your	challenge	of	trying	to	make	old	data	comparable	so	I'll	
definitely	be	interested	to	hear	if	you	come	up	with	ways	to	approach	that.	
	
Cara	Applestein	
Conservation	Project	Manager	
Center	for	Natural	Lands	Management	
Tel:	202-602-2619	
capplestein@cnlm.org	
http://www.southsoundprairies.org/	
	

	
	
January	20,	2016	–	Kas	KinKead	(Cascade	Design	Collaborative)	
	
An	interesting	issue	that	warrants	analysis.	I	welcome	the	outcomes.	Though	not	directly	
related,	your	data	all	have	an	impact	on	how	successful	Stormwater	treatment	strategies	are	
measured-	an	increasingly	important	and	expanding	area.		So	the	concept	of	"cover"	for	
Stormwater	would	translate	as	"covering	the	soil"	for	erosion	control.	
Looking	forward	to	the	data	crunching.			
	
Kas	Kinkead		
President	
Cascade	Design	Collaborative	
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January	20,	2016	–	Jonathan	Soll	(Metro,	Parks	and	Nature)	
	
Folks, 
	 
Ocular	estimates	of	cover	are	renowned	for	observer	bias	and	I	would	never	personally	suggest	
having	such	narrow	ranges	with	that	approach. 
	 
That	issue	aside	–	good	training	and	having	people	collect	data	together	to	calibrate	is	super	
important	as	are	devices	like	pictures/graphics	showing	different	cover	values 
	 
Jonathan	Soll 
Science	and	Stewardship	Division	Manager 
Metro,	Parks	and	Nature 
600	NE	Grand 
Portland,	OR	97232 
	

	
	
January	20,	2016	–	Rob	Pabst	(Dept.	of	Forest	Ecosystems	and	Society)	
	
Hi	all, 
	 
I	agree	with	Jonathan	on	calibrating	cover	estimates.		We’ll	start	the	day	(or	at	a	minimum,	the	
week)	with	a	“group	plot”	where	everyone	tallies	species	and	estimates	cover	independently,	
then	we	stand	around,	talk	about	it	and	converge	on	agreement.		It’s	good	for	getting	everyone	
on	the	same	page	for	both	species	ID	and	cover	estimates.		As	a	check,	we	also	cut	up	different	
dimensions	of	paper	or	colored	plastic	sheets	into	odd	shapes	and	spread	them	out	in	the	plot,	
with	the	crew	leader	knowing	in	advance	what	cover	the	pieces	constitute.		Also	in	agreement	
with	Jonathan	on	the	narrow	range	of	cover	classes,	at	least	those	above	50%.		I	would	lump	
those	to	50-75%	and	75-100%. 
	 
Good	luck! 
	
Rob	Pabst 
Department	of	Forest	Ecosystems	&	Society 
Oregon	State	University 

	
	
January	20,	2016	–	Sasha	Porter	
	
Thanks	all	for	your	responses!	It	is	really	nice	to	discuss	these	issues	with	a	broader	community.	
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A	few	thoughts:	
	
-RTLA	only	uses	ocular	estimates	for	broad	classes	(%	native	forb,	%	native	grass)	
	
-Our	last	two	years	of	data	(2014	and	2015)	have	been	calibrated	very	carefully,	and	have	
successfully	allowed	us	to	see	where	big	changes	have	occurred	over	the	last	year	(I'll	be	
sending	results	out	to	JBLM-related	folks	soon).	I	have	been	able	to	verify	this	consistency	
visually,	and	by	looking	at	the	standard	deviation	of	of	values	within	groups	of	plots	(i.e.	100	in	
Johnson	prairie),	where	sampled	plots	were	in	the	exact	same	location	both	years.	
	
-Our	data	appears	to	be	fairly	consistent	within	years,	but	not	between	(with	the	exception	of	
2014	and	2015).	We	use	the	calibration	methods	that	you	all	have	mentioned,	and	they	do	
seem	to	produce	good	within-group/year	results.	The	problem	we	are	encountering	is	between	
some	years	and	groups	(i.e.	monitoring	projects	off	Base).	
	
-Last	season	we	tested	point-intercept	methods,	and	found	that	they	took	substantially	longer	
to	complete.	I	was	able	to	estimate	that	LCS,	a	project	that	is	usually	completed	in	less	than	1	
month,	would	have	taken	more	than	6	months,	which	is	unfortunately	not	feasible	monetarily	
or	phenologically.		
	
-I	agree	that	the	higher	classes	should	be	in	larger	bins.	However,	we	virtually	never	encounter	
plots	with	>50%	native	forbs	or	grasses	on	JBLM	prairies.	
	
Thanks	again!	
	
Sasha	
	

	
	
January	20,	2016	–	David	Wilderman	(Washington	State	DNR)	
	
Hi	Sasha,	
		
This	is	a	big	task	to	be	sure,	but	I	like	your	idea	of	using	photos	to	train	the	eye.		With	enough	
repetition	at	the	beginning	of	the	season,	this	may	work	well	to	standardize	estimates	for	a	
given	crew.		I’ve	done	this	in	the	past	using	black	and	white	diagrams,	but	photos	would	be	
better.		I	suspect	that	most	of	us	have	worked	within	our	own	crews	each	year	to	try	to	
calibrate	everyone’s	eyes	to	whoever	is	leading	the	crew;	but	I	don’t	think	there’s	been	much	
cross-training	between	agencies	or	crews.		And	or	course	year	to	year	consistency	will	change	
with	changes	in	crew	leads,	as	well	as	crew	members.			
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Point	intercept	helps	a	lot	with	consistency/repeatability;	however	in	my	experience	(and	I	
think	this	is	typical),	it	is	likely	to	only	pick	up	the	dominant	species	and	will	miss	most	others	
(unless	you	record	a	huge	number	of	points).		If	you’re	only	interested	in	cover	of	dominant	
species,	or	groups/guilds,	this	works	fine.	
		
I	do	have	a	handful	of	photos	that	might	work	for	your	effort	–	let	me	know	if	you’d	like	any	of	
them.	
		
David	Wilderman	
Natural	Areas	Program	Ecologist	
Natural	Areas	Program	
Washington	State	Department	of	Natural	Resources	(DNR)	
(360)	902-1556	
david.wilderman@dnr.wa.gov		
www.dnr.wa.gov	
	

	
	
January	20,	2016	–	Adam	Martin	(Center	for	Natural	Lands	Management)	
	
Thanks	Sasha	for	bring	up	this	topic,	its	one	I've	had	many	conversations	about,	and	a	topic	
worthy	of	debate.	I've	increasingly	come	to	believe	ocular	estimation	of	cover	is	almost	always	
sub-optimal	in	assessing	vegetation	data,	especially	as	the	plot	area	increases.	In	my	experience	
and	opinion,	any	ocular	estimates	of	cover	in	an	area	larger	than	a	m2	are	incredibly	suspect.	
I've	had	to	record	cover	estimates	at	the	25m2	level,	and	even	with	large	bins	I	am	skeptical	of	
its	accuracy	since	errors	at	the	upper	and	lower	bounds	of	bins	can	have	even	more	dramatic	
impacts.	If	you	have	two	bins	that	are	10-25,	and	25-50,	mistakes	in	assessing	differences	
between	20-30%	can	have	dramatic	biases	if	a	given	observer	tends	to	underestimate	or	
overestimate,	and	this	is	even	further	amplified	in	community	datasets	where	these	little	
"errors"	can	be	multiplied	many	times.	
	
This	is	also	true	at	the	lower	end	of	bins,	since	most	vegetation	communities	have	a	log-normal	
distribution	(or	some	variant	there	of),	ocular	estimates	will	always	be	biased	towards	the	most	
common	and	abundant	species,	and	the	largest	species	since	they	are	the	easiest	to	see.	Yet,	
since	most	species	have	low	abundance	and	low	frequency,	small	changes	in	cover	could	
actually	mean	huge	things	ecologically.	Small	species	like	annuals	rarely	have	ocular	estimates	
over	5%,	but	since	they	take	up	little	space,	doubling	or	tripling	of	individuals	is	often	masked	
within	the	size	of	vegetation	cover	bin.	
	
Also,	using	bin's	to		then	make	"continuous"	numbers	I	think	is	mathematically	suspect,	
especially	for	the	larger	bin	classes,	and	especially	if	just	looking	at	a	single	species	change	over	
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time.	Testing	changes	in	frequency	of	difference	cover	class	categories	is	likely	more	
appropriate	(and	also	probably	more	informative).	
	
Further,	when	calibrating	ocular	estimates	with	others,	or	training	others,	its	not	uncommon	to	
see	estimates	be	30	to	100%	different	between	observers.	If	I	am	the	one	training	the	field	
crew,	its	not	even	guaranteed	that	the	cover	estimates	are	more	accurate,	they	are	just	biased	
towards	my	ocular	interpretation	which	may	or	may	not	be	more	accurate	than	whatever	is	the	
true	cover.	I've	found	cover	can	vary	by	day,	by	time	of	day,	by	weather,		by	how	dense	the	
vegetation	is	and	by	mood.	
	
So,	if	there	is	complete	turn	over	in	field	crew	between	years,	a	given	crew	can	be	"calibrated"	
but	that	doesn't	necessarily	mean	they	are	accurate,	or	comparable	with	the	past	years	crew,	
or	the	crew	that	measured	vegetation	years	prior.	This	I	think	brings	up	issues	with	simply	using	
observers	as	a	'random	effect'	in	a	model,	because	if	observers	are	only	present	one	year	and	
not	another,	their	bias	is	nested	in	that	year,	and	I	don't	believe	it	is	possible	to	then	assess	
differences	due	to	observers	across	years	if	there	are	no	'observer	replicates'.	You	can	see	
differences	in	observers	within	a	year,	but	in	long	term	datasets	I	don't	know	how	meaningful	
that	is	in	elucidating	ecological	patterns	beyond	saying	"within	year	x,	observers	had	x	amount	
of	impact	in	cover	variability".	
	
So,	I	think	point-intercept	is	probably	the	best	method	for	longterm	datasets,	its	what	we	use	
for	the	Prairie	Habitat	Monitoring	on	JBLM.	While	it	has	its	drawbacks,	it	makes	repeatability	
and	consistency	much	easier	to	maintain,	and	in	longterm	datasets	I	think	that	is	a	priority.	You	
can	also	make	stronger	inferences	on	rarer	species	at	larger	scales	(as	long	as	you	have	power),	
that	wouldn't	be	possible	with	binned	cover	values.	
	
Point	intercept	data	does	bias	against	rare	species,	so	what	we've	done	(Bill	Kronland	and	I)	to	
counteract	that	bias	is	to	also	conduct	an	"area	search"	within	the	plot	for	all	species	not	
detected	with	point	intercept.		
	
These	species	not	detected	with	point	intercept	can	also	be	given	a	cover	value.	Peter	
Dunwiddie	has	done	this	with	a	longterm	(25+	years)	dataset	from	Yellow	Island	where	all	
species	detected	outside	of	the	point	intercept	method	within	the	m2	are	given	a	value	of	0.01.	
This	doesn't	solve	the	"whats	the	true	value"	question	at	all,	but	it	did	make	it	easier	for	me	to	
come	on	to	the	project	last	year,	and	not	have	to	worry	about	biasing	cover	estimates.	It	also	
makes	data	analysis	much	more	straightforward.	Consistently	not	detecting	species	with	point	
intercept	(but	with	area	searches)	means	something	ecologically	over	large	areas.	So	if	you	
agree	on	some	small	value	for	these	'undetected'	species	that	may	be	consistently	biased,	but	
the	bias	won't	change	year	to	year.		
	



Vegetation	Data	Consistency	Between	Groups	and	Time	 10	

Point	intercept	is	also	the	best	method	to	use	to	compare	between	agencies	and	datasets	
because	you	don't	then	have	to	deal	with	the	ocular	estimate	issue.	Since	ocular	cover	can	be	
an	estimate	of	either	the	amount	of	green	material	of	each	plant	within	a	m2	or	the	cover	of	
total	space	a	plant	makes	up	(two	very	different	values)	knowing	what	cover	estimate	people	
used	is	absolutely	vital.	If	they	are	different	between	datasets,	I	don't	think	cover	values	are	
comparable	at	all,	and	putting	values	into	larger	bins	wouldn't	be	appropriate	either.	If	datasets	
were	estimating	the	same	kind	of	cover,	you	could	make	histograms	of	the	cover	data	across	all	
years	to	find	cover	bins	for	the	whole	dataset	and	then	use	those	new	cover	bins	to	assess	
change	from	year	to	year,	this	may	eat	up	some	of	the	observer	error.	
	
I	think	the	most	straightforward	thing	you	could	do,	and	something	that	would	cause	the	least	
mathematical	pain	would	be	to	convert	community	matrices	to	presence	matrices	and	compare	
species	frequency	distributions	across	years	since	species	frequency	and	abundance	are	
correlated.	This	would	let	you	at	least	assess	large	scale	species	changes	at	the	prairie	level.	You	
could	also	look	at	changes	in	alpha,	beta,	and	gamma	richness.	There	is	a	wealth	of	analysis	to	
do,	and	a	wealth	of	ecological	information	that	can	be	understood	with	presence	matrices.			
	
Hope	that	helps	and	good	luck!	
	
Best,	
	
Adam	Martin	
Center	for	Natural	Lands	Management	
	

	
	
	January	20,	2016	–	Jonathan	Kemp	(EnCo	Environmental	Corporation)		
	
Hi	Rob:	
		
I	would	be	interested	Rob	in	getting	more	information	on	the	actual	dimensions	of	pre-cut	
paper/plastic	in	odd	shapes	that	you	use	in	the	field	for	estimating	aerial	cover	in	a	test	plot.		
Do	you	cut	the	pieces	for	a	specific	plot	size	I.E.	a	5	foot	circular	plot?		
		
Jonathan	Kemp,	Principal	
---------------	
EnCo	Environmental	Corporation	
P.O.	Box	1212	
Puyallup	WA	98371	
Work:	253-841-9710	
Email:	jkemp@encoec.com	
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January	20,	2016	–	Rob	Pabst	
	
Jonathan, 
	 
I	think	you’d	want	to	scale	the	dimensions	of	your	cover	samples	to	the	plot	size	and	the	
resolution	you’re	shooting	for	with	cover	estimates.		As	an	example,	with	a	1-meter	radius	plot	
(area	=	3.14	m2),	an	8.5	x	11-inch	sheet	of	paper	would	be	about	2%	cover.		For	a	plot	of	that	
size	I’d	probably	want	cover	samples	representing	0.5%,	1%,	2%,	5%	and	10%	cover	–	beyond	
that	you’re	looking	at	a	lot	of	paper	or	plastic. 
	 
Hope	that	helps, 
	
Rob 
	
	


