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Countryside Survey 2007: Quality Assurance exercise

2007COUNTRY SIDE SURVEY: QUALITY ASSURANCE EXERCISE

SUMMARY
Introduction

It isrecognised that in afield investigaion on the scale of the Countyside 2007 Survey the
large number of surveyorsinvaved mug produce an inheent degree of variation despite
theprovision of atraining course, afield handbookand on-site visits by supervisors
(Qudity Control). Itistherefore important to attempt a measure of the congstency and
reliability of thework donewithin the major components of thefield programme (Qudity
Assurance). This report addresses the qudity of the botanical recording across the various
plotstypes.

A sample comprising 44 of thesquaes surveyed in 2007was selected and in each of these
onequater was re-surveyed. Wherever possible, squares used in the 1990and 1998QA
exercises were used in the 2007 programme. Themain QA survey was conduded between
9 Augug and 2 November 2007 athoughseven squares were surveyed early in the season.
There-survey involved therecording of 266 plots covering theeightprincpd plot types
defined in the CS2000and CS2007methodobgy.

Plot relocation

Oneaspect of the QA exercise addressed the efficiency of plate and plot location by the
surveyors. Althoughtheresults indicate tha in CS2007only 36% of the plates were
detected compared with approximately 45%in 1998, the use of thecombinaion of sketch
maps and plot phobgraphsenabled the surveys to precisely locate 70% of the plots and
adequaely duplicate afurthe 16% Thus thefigure for plots judged to have been
unsatisfactorily located is 14% Thisis amog exactly the same as thefigure foundfor the
1998survey (15%.

The reasonsfor therelatively poorrate of plate detection are undear. Tha the majority of
themetal plates are till in postionis demondrated by the equivalent figures for the QA
assessorsOsearches. 1n 2007,67%of plates were re-foundonly sighty down on the 6%%
tracked in 1998

Species-richness

A basic measure of the standad of botanical recording is given by comparing the mean
number of species per plot recorded by the surveyors compared with that foundby the
assessors. Thevaues across al plotsfor 2007are CS surveyors 175 speciesdplot, QA
assessors 21.7 species/plot, avery significant difference. Thediscrepancy (4.1 species/plot)
is greater than tha foundin thetwo previousCountyside Surveys. 1990(2.8 species/plot
highe for the assessors) and 1998(2.5 species/plot). It therefore appears, tha the CS
recorders are finding approximately 80% of the species present in an averageplot. The
effectiveness of search seemsto belowest in thesmall (2mx 2m) U plots at 74% and the
similarly sized Y plots (77%) and greatest in the linear Hedge (94%) and Arable (96%)
plots.

Theresults for the upland unendosed U-plots may provide a clueto the nature of the
oveall deiciency Dit was noted in thefield that in these plots the standad recording of
theprindpd bryophytes was poorand certainly less satisfactory than in previous
countyside surveys. To test thisimpression, the species record for al plots was partitioned
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into species groupsand the effectiveness of recording of each group compared with tha of
the QA records Theresults showed a highly efficient search imagefor forbs(90%)
followed by agoodvauefor grasses (85%), only adequae figures for woody species and
cypeaceae and avery poorlower valueof 402%, for theallowable bryophytes and
lichens

Accuracy of speciesrecords

Thevalues for the effectiveness of recording are purely numbers of species recorded and
do not address the accuracy of therecord: this has been approached by alocating the
sources of error in the species record between 10 categories of mis-matches. Thetotal
gpecies record for CS2007and its QA assessment was 6511:0f these 3745were correct
records common to both surveyors and assessors giving a total mis-matched species record
of 2766.When theindividud categories of mis-match are examined it is clear tha amog
hdf (48.9%) may beattributed to species beng overlooked within the plots by the
surveyors and afurther 14.5% dueto location/orientation errors at thetime of theinitial
survey. When values for each mis-matched category are compared with those for previous
surveys an increase in the propation of overlooked species can be demongrated whilst
errors dueto mis-location of theplots have declined. The percentage of non-concordances
attributable to incorrect species identification has remained broadly similar since 1990(at
c.7% of thespeciesrecord). Mis-matches dueto seasond effects and changesin
management of the plots have also changed little. It would seem that, judged by theresults
of the QA, the surveyors have been very congientiousin thar searches for and erection of
plots for recording but their level of field craft in the approach to quadrat scanning is lower
than in thetwo previoussurveys.

The percentage agreement between CS2007and QA2007,when themis-matches are
expressed as a propottion of the species total, is 65.6%; which is lower than the equivalent
valueof 731%in 1998.

Percentage agreement is an undeestimate of thetrue efficiency of recording since it takes
no accountof seasond changes between theinitial and QA recording and makes no
allowance for errorsin the QA assessment. It isna possible to arrive at an accurate,
robug, value for percentage accuracy since a measure of subjectivity isinvolved in the
allocation of some time two errors. However, it seemsthat thereal accuracy of recording
would be between 5% and 6% highe than the crude agreement value which would give an
accuracy of recordingin 2007of ¢.71% of the actual species compostion of the plots.

Use of computer tablet

Theuse of acomputerised field recording system has added a new (otential Gsource of
error. To test this possibility asubset of 90 plots were recorded simultaneoudy in thefield
on cugomised daa sheets and by entry into thetablet. When theresults both for species
entry and species cover values were compared it was foundthat approximately 2% of the
tablet entries contained errors. Almog hdf of these involved thewrong cover band beng
entered but some were species missed from the GrueCrecord. These omissions if scaled up
to thefull QA, would have accounted for c. 10% of the @verlookedOspecies. The
appearance on thetablet printout of species records notin thefield dataDoften for highly
improbable taxa, could accountfor aboutonequarter of the @WnknownCcategory of non
conoordance; species records, appaently incorrect, for which no reasonable explanaion
could beadvanced in thefield.

Estimates of species frequency and abundance

Thefrequency of some speciesis consstently undeestimated in CS surveys, whilst a
smaller numbe tendto beover-recorded. When species frequency is compared across the
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266 plots monitored, it can be shown tha of the 65 species occurring in 10% or more of
theplots, 19 were significantly unde-recorded by the surveyors. Of these, eightwere
bryophytes and five were grass species. Only two species were over-represented in the
surveyorsQrecords themis-match in the frequency of Anizantha sterilisislikely to be, at
least in part, attributable to a seasond effect whilst the over-recording of Poatrivialis has
been afeature of previousCS surveys.

Theassignment of species cover isanotorioudy imprecise art: the assessments made by
the CS2007surveyors arein general nether better nor worse than their predecessors. There
has, however, been ageneral tendency in CS2007 to be markedly over-generousin the
total covers assigned. Of the 35 species which are themain contributors to cover in the
plots, 31 were awarded higha mean covers by the surveyors than by the assessors. The
mean cove's of onespecies, Junauseffusus were identical. Only Trichophorum
cespitosum, Junausacutiflorusand Lolium perennewere given highe mean covers by the
assessors. Theresults for rye-grass are interesting when compared with those for Poa
trivialis, a species for which the mean cover given by the surveyors was more than four
times tha given by the assessors; B many re-seedswere consdered by the surveyorsto be
ovewhdmingly dominated by the meadow-grass, sometimes to the complete excluson of
rye-grass. All cover comparisonsare restricted to plots in which the species was recorded
by both the CS surveyors and QA assessors. For the 35 species consdered, the covers
awarded by the surveyors were significantly highe (Wilcoxonp <0.02) than those of the
assessors for 11 of the species. Five of thesix species having the greatest difference were
grasses.

General

In additionto the sectionsoutined above thereport containsa discussion on problems
assodated with variationsin accuracy rates for vegetation recording and brief
recommendaionsrelevant to future surveys.
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INTRODUCTION

It is recognized tha in a field investigaion on the scale of the Countyside Survey the
large number of recorders and surveyors involved mug produe an inherent degree of
variation despite the provision of a training course, a field handbookand on-site visits
by supevisors (Qudity Control). It is therefore important to attempt a measure of the
congstency and reliability of the work donewithin the major components of the field
programme (Qudity Assurance).

The current exercise is confined to an examination of the botanical recording of
vegetation plots and follows the same methoddogy as tha developeal for the qudity
assurance (QA) exercises conduded during the 1990 and 1998 Countyside Surveys
(CS1990, CS2000 referred to as CS1998in the text). The efficiency of the mapping
component of CS2007was tested in a separate exercise.

A sample comprising 44 of the squares surveyed during the 2007 survey was selected
for QA and in each of these one quater of the 1km squae was targeted. As far as
possible one example of each plot type was induded in the QA programme for each
squae thoughthe scarcity of U plotsin thelowlandsand A (arable) plotsin the uplands
resulted in these being unde-represented in thetotal.

In addition to the need for a measure of the dependability of the botanical recording
during the 2007 survey it was felt desirable to make some comparison between the
current QA exercise and those of previousassessments. To meet this objective, priority
was given in the selection of squares for monitoring to those for which previous QA
data were available. Hence, 26 of the squares used in the current exercise form triplets
with squares used for QA assessment in both the 1990 and 1998 QA programmes, a
further 8 form couplets with squares introduced into the monitoring programme in 1998.

Thereasonsfor alack of total conardance between the different QA exercises are two
fold; some squaes had to be replaced since permission to survey, granted in previous
years, was refused in 2007 whilst additiond sguaes were introducd into the
programme to reflect the increased representation of sites in Wales in the present CS
survey.

In total, 266 plots were recorded across the eight plot types, an increase compared to the
234 plotsfrom 38 squares used in 1998.

A nunber of parameters are consdered in order to assess the efficiency of recording
during the 2007 Countyside Survey; many of these are also used to make comparisons
with the CS1990 and CS1998 surveys. The principd factors indude the efficiency of
plot relocations measures of species-richness, reasons for discrepandes in the total
species record, measures of speciesOfrequency and cover. Findly, an assessment is
made of the likely consequences of these variations on assessments of vegeation
change
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METHODS.

Plot selection

The protocol for the selection of the quater of thesquare to be used in the QA exercise
was as follows:

Thequater should ideally indudesix different plot types
It should berelatively easily accessible
It should have few land owners.

Themap of plotsrecorded was initialy studied for the SE quater of thesquae: if this
areamet thecriteriait was selected for QA, if not, attention shifted to the SW quater,
then NW andfindly NE until the mog appropriate quater had been established.

Thefull list of squares monitored, with times of origind survey and assessment
resurvey, isgiven as Annex A. Thos squaes also selected in 1990and 1998for the QA
exercise and repeated in 2007 are identified.

Theeightplot types used in the CS2007 survey and re-examined as pat of the QA
exercise may be sub-divided into quadrats and linear plots:

Quadrats:
200nf X plots
4nt Y plots repesats of a plot typeintroduced for targeted habitatsin 1990
U plots an additiond plot type introdued in 1998 for use in
unendosed (BAP) broad habitats.

Linear plots, all 10mx 1m, which comprise:

R: Road verges, commendng adjacent to and paale with the carriageway. A
second paald strip was origindly surveyed in the case of wide verges (not
induded in the QA exercise and droppal from CS2007) Additiond plots on
minor roads and tracks are designaed as & Oon the maps but are combined with
the ®ROplots in these andyses.

H: Hedges, running parallel with the hedgeline and commencing at the mid-point
of thehedge Simple 50mhedgerow diversity plots, introduced in 1998, were also
induded in the QA exercise.

S. Streamsides, from normal water level or at the lower limit of vegetation cover
in the case of water courses with extensive gravel or pebble beds etc. Additiond
plotson larger water ways are designaed W and are amalgamated with the S plots
intheandyses.

B: Boundaies, in endosd land only; recorded at the bounday marker (plate)
assodated with the200nt X plot.

A: Arable. A small numbe of the more recently introdued 100mx 1m arable
field margin plots were resurveyed and are discussed but, since the sample size
was small, are omitted from some of the andyses.
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Field survey
Plate and plot relocation

An attempt was made in each case to relocate the buried metal plate marking onecorner
of each quadrat usng the origind sketch map (and sometimes an amended version
annotted by the surveyors), the surveyor@ photograph of plot location and a metal
detector. The plot may often in practice be accurately relocated on the basis of the
sketch map measurements and a good phobgaph. It was, however, consdered
important to investigate the effectiveness with which the plates themselves could be
physcally relocated. Given changes in the appearance of some plots over the time
which has elapsed between the 1990CS and the current survey, and the longe-time for
potential losses of buried plates, it was also thoughtto be essential that a comparison be
made of changes over time in the efficiency of plate and plot relocation by the CS
recorders and tha achieved by the QA assessors.

The speciesrecord

The same basic methodobgy for recording the species complement of the plots was
adopted as that used for the CS1990 and CS1998 QA exercises. Plots were recorded
usng a standadised data sheet, al species of vascular plant and alowed cryptogams
were listed and then assigned cover values using 5% cover bands The plots were first
recorded ®lindQwithout reference to the CS surveyors daa) and then compared with
the CS surveyors record. Discrepandes between the two species lists were then
identified and reasons soughtfor the non-conamrdant records An additiond feature of
the CS2007survey was the use of field computers for the recording of plots. For the QA
exercise a dud approach to field recording was adopied whereby some plots were
recorded both as paper copy and on the computer, thusalowing possible errors dueto
computer usageto be separately assessed.

DATA PRESENTATION

Plate and plot location. A summary of the percentage plate and plot relocation rates for
all QA exercisesis presented.

Speies richness. The smplest compaison beween the CS and QA species records
involves assessment of species nunber/plot. Data are also presented for the 1990 and
1998 QA exercises. ANOVA and Tukey Pairwise comparisons are used to test for
significant differences between CS surveyors and QA assessors each year and for any
changes over time. For these comparisons care was taken to ensure that all species
amalgamationswere similarly used in all data sets.

Mis-matches in the speciesrecord.  Althougha basic comparison for each plot can be
made between the results of theinitial survey and the subsequent QA record, it is more
ingructive to compare the species lists critically and to appottion the mis-matchesinto a
series of categories which reflect the nature of individud nonconoordances. Ten such
categories have been established and these have been used to arrive at values for the
actud efficiency of the surveyors recording both by plot and by squae.

T1 variations. Species recorded by CS Surveyors but not confirmed for the plot by the
assessors or species present in the QA assessors plot but omitted from the CS surveyors
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plots. Some categories recognised in the CS1990 QA assessment have been
amalgamated for the 1998and 2007 assessments.

A: mis-identifications Three forms of nonconcordance are amalgamated unde this
heading.

i. Species incorrectly identified and forming a couplet with the hopdully, correctly
identified species recorded at QA; Poatrivialis (CS) versus Poa annua(QA) beng
acommon example.

ii. Species notappaently forming a couplet with any species recorded duringthe QA
exercise e.qg. where both Conwlvulus arvensis and Calystegia sepium appear in the
T1 record but only oneof these species was foundat T2.

iii. Appaent inputing errors: in previoussurveys it was not unusud for a surveyor to
tick thewrongbox on the data sheet thus allocating a record to an adjacent species.
Primula wulgaris-Prundla vulgaris and Ranunalus flammula-Ranunaulus ficaria
were the mog frequently encountered examples. An andogouserror seems to occur
with the use of the Tablet. For example; on several occasionsahazel hedgeplot had
no record for Corylus avellana but induded Conwlvulus arvensis, the adjacent
species onthe specieslist.

B: Speies consdered to hawe been overlooked during theinitial recording

The allocation of species to this category was relatively straightforward, especialy for
linear plots, when the QA assessors were confident that the surveyors had accurately
relocated the plot. However, in situaions where it was appaent tha the CS2007
surveyors plot and the assessors plot did not exactly overlap, or where the surveyors
were clearly in thewrong place, the assessment was extended to indudea search of tha
area of the CS2007 plot which was not part of the @ealOplot in order to distinguish
between species not recorded by the surveyors because of ther incorrect plot location
(Jerrors) and species which were present in thdr plot but overlooked, a true
@verlookedB) error.

C: Over-zealousrecording. During the QA exercise paticular care was taken to restrict
recording to the exact plot size stipulated. The surveyors had, in some ingances, not
adequaely measured the plot or had induded species adjacent to but not strictly within
the defined area. Such errors were mog prevalent with stream plots where an inflated
distance from water level was sometimes used and hedgeplots where therecording area
extended too far into the adjacent sward.

D: Mysteries. Species records appaently incorrect, for which no reasonele
explanaion could be advanced. Some of these are likely to be @abletOerrors where a
ghog record of amog improbéable record may occur.

J: Location / orientation errors. In previous QA exercises distinctions were made
between nonconmrdances due to the incorrect orientation of a plot which was
otherwise adequaely located and mis-matches in therecordsdueto the surveyors either
being in thewrong place e.g. a B plot starting from the wrong whitebeam, or recording
in thewrongdirection e.g. going thewrongway from a plate. A further distinction was
made between species recorded tha should not have been and species missed as aresult
of incorrect postion. These causes of mis-matches with the QA have been amalgamated
into asingle T1 location error.
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T2 Variations. Species not recorded by the QA assessors but recorded by the CS
surveyors or, vice versa, where the species concerned was most probably part of the
@eal Oplot record.

E: Speies mismatches due to managenent changes in plots beween CS2007survey
and QA assessment. These involve changes in crop type changes in species recorded
dueto crop management, verge mowing etc. They represent species which were very
probably present when the CS2000 surveyors recorded the plot but which were no
longe evident at thetime of the QA. Conveasely, regrowth of species by thetime of the
QA assessment in plots which had been recently mown at time of the CS2007 survey,
especially onroad verges.

F: Speies mis-matches dueto seasonal changes between CS2007and QA assessment.

These non-conmrdances often represent vernd species which were not identifiable late
in the season when the QA was undertaken. In these cases, as in othe current mis-
matches, examinaion of the plot record for the previous surveys and QA recordings
often enabled a decision to be made as to the likelihood of the species beng correctly
recorded earlier in the season by the surveyors.

G/H mis-matches. Orientation errors. In the 1990and 1998QA work a distinction was
made between non-conordances dueto misalignment of the postion of the plot by the
assessors and misorientation of a plot. These have been amalgamated in 2007.As with
QAOmis-matches, recourse to previous plot records was often hdpful in recognising
these errors of postioning onthe part of the assessors.

|: Speies missed by the QA assessors. Species which were in the plot but only recorded
when the plot was searched a second time during the comparison of the initial QA
record with the CS2007 surveyors record.

Other variations.

K: Speies mis-match dueto location problems. In some ingances, especially when
recording plots in squaes for which there were no previousrecords norrconardances
involving species close to plot margins could not satisfactorily be assigned to
orientation or misalignment errors between surveyors and assessors. Such situaions
usudly occurring when nather CS nor QA foundthe plate, were comparatively rare and
theenauing variationshave been equdly patitioned between T1 and T2 errors as the
only pragmatic solution for completing the species comparison record.

Percentage Agreement. A crude but objective means of comparing two species lists.
Percentage Agreement = Species common to both samples/Aggregaed species list from
both samples expressed as a percentage % Agreement is presented for each plotin each
squae (Annex B) and summarised by plot type and broad landscape category.

Percentage Efficiency. This is a measure of the surveyorsOaccuracy and is calculated
having removed discrepandes which can be attributed to the QA assessor, usualy
relating to changes in species present dueto seasond effects, management or location
errors.

Fecies frequency. Some species are more reliably recorded than others; a comparison
of thefrequency of occurrence of the more common speciesin thetwo recordsidentifies
those species tha appear to be over- or unde- recorded by the CS Surveyors.

Speies cover. The alocation of cover values to species is also proneto error and a
comparison of the mean cover values for the common species recorded by the surveyors
and QA assessorsis also presented.
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RESULTS
Annex A presents a summary of the squaes surveyed during the CS2007 QA exercise
with dates of initial survey and QA assessment. Annex B provides a summary of the
allocation of species mis-matches and Annex C summarises these data by landscape

Plot and plate relocation.

24
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One of the specific objectives of the QA exercise was to assess the efficiency of plot
location prior to recording. Using a combination of plate relocation, the sketch maps
and, crudaly, theorigind phaographs theassessors failed adequaely to locate only 36
of the 266 plots: a percentagerecovery of 86.5%. Thisrecovery rate is remarkably
similar to equivalent values for CS1998QA (86.7%) and CS1990QA (87.1%). Thisisa
clear demondration of the effectiveness of thetrinary approach to there-finding of
plots.

The CS2007surveyors appeared to have quite precisely relocated 70% of the plots and
to have approximately (but acceptably) postioned a further 16% giving arelocation
rate of 86%. Thisfigure for precise relocation is highe than tha for CS1998(only
€.60%) whilst the percentage of failures (i.e. plots inadequaely relocated) was
remarkably similar (1998= 15% 2007= 14%).

Plate relocation. Althoughit was not possible to arrive at a precise figure for the nunber
of plates relocated by the surveyorsin CS1998it would appear to have been
approximately 45% For the CS2007the comparable figureis 36.4%.

This decline does notreflect thetrue situaion. The same par of assessors, usng the
same metal detector in all three QA exercises, had a congstently highe plate recovery
rate each year: CS1990= 65.2%, CS1998= 69.3%, CS2007= 702% plate detection.
Thevauefor 2007indudes new squaes in Wales for which the assessors were locating
plates only recently placed by the surveyors. If these plots are eliminaed to make the
comparison more fair, the QA recovery value becomes 67 2%, a valueintermediate
between those for 1990and 1998.

Theplates are ill outthere!

However, on amore postive note, thelower nunber of foundplates does not seem to
have had a significant impact on the surveyorsGability to adequaely re-find theplots;
theimportance of thoughtully postioned phaographsand clear, unanbiguous
sketchesis onae more emphasi sed.

The speciesrecord

Speiesrichness.

30

31

Across the 266 plots assessed in 2007the CS2007surveyors recorded, on average,
significantly fewer species per plot than the QA assessors. The patern of unde-
recording was fairly uniform across all plot types, only the Hedgeand Arable plots
showed no significant difference between the surveyors and assessors.

The expression of the CS surveyor@ species richness value as a percentage of the QA
assessor@ value provides a smple means of comparing the efficiency of recording of
thedifferent plot types. The overall valueof only 80.71% across al plots compares with
avalueof 87.7% for the 1998Countyside Survey QA exercise. InCS 1998theewasa
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greater congstency of recording across the different plot types, with arangeof 82.4 to
902.1n 2007mog plot typesfell bdow the 80% with only the Arable and Hedgeplots
achieving highe scores.

Table 1.Comparison of speciesnumber per plot recorded by the CS 2007 surveyors
(CS2007)and the 2007Quality Assurance assessment (QA 2007) Values are mean
species/plot; p valuesarefor paired t-test. Thefinal column expressesthe CS 2007

surveyorsOrecords asa percentageof the QA assessors.

Plot type | Number of samples | CS2007 | QA 2007 | Paired t-test | CS 2007% of QA
All plots 266 1749 2167 <0.001 80.71

X 51 1982 2457 <0.001 8067

Y 44 1223 1582 <0.001 7731

H 26 1804 19.19 0.257 9401

R 39 2059 2590 <0.001 7950

B 43 16.86 2137 <0.001 7890

U 19 1284 1732 <0.001 7413

A 7 19.71 2057 0.861 9582

S 37 1960 2473 <0.001 7926

32 Incommon with theresults from thetwo previousCountyside Surveys and ther QA
programmes, the mean species pe plot recorded by the assessors was greater than tha
for thesame plots at thetime of theinitial survey. Theimpression ganed in thefield
was that grasses in particular had been poaly recorded and that thelack of attentionto
those allowable bryophytes and lichens present had depressed significantly thelevel of
conoordance between the surveyors and assessors. Table 2 presents values for the
unde-recording of species (as a percentage of the QA record) when partitioned into
species groups Data presented are thetotal records for each taxanomic group.

Table 2. Effectiveness of recording by species group.

Species group CS 2007 | QA 2007 | Percentagerecorded by surveyors
Records | Records
All species 4653 5765 80.7
Forbs(+ ferng 2611 2912 89.7
Grasses 1167 1368 853
Trees and shrubs 445 573 777
Cypeacea 146 206 709
Allowed cryptogams | 284 706 402
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Can thedaabereliably used to assess changes in species-richness ove time? Using the
full data set from each of the QA exercises the mean species/plot has been compared
usng ANOVA and Tukey parwise compaisons From these comparisonsthe CS
surveyorsQdata indicate a declinein species richness between 1990and 1998butonly a
modest further declinein 2007;the overall result is however asignificant declinein
richness between 1990and 2007.For the QA assessors, the appaent decline between
1990and 1998has been reversed, and no overall declinein richnessis noted between
the 1990and 2007 assessments. In both 1990and 2007the QA assessors recorded
significantly more species than the surveyors (Table 3).

Table 3. Comparison of mean species number/plot, CS surveyor v QA assessor,
1990£2007.

Year | Number of CS Surveyor | QA assessor | ANOVA
records CSv QA
1990 | 207 2057 2340 0.038
1998 | 210* 1789 2041 NS
2007 | 266 1749 2167 <0.001

* Thetotal of 234 plots recorded, given in para. 6, indudes hedgeow diversity and arable
plots excluded fromthe 1998 QA andysis.

Allocation of sources of error in the species record

34
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Thetota speciesrecord for the CS2007and its QA assessment was 6511.0f these,
recordstha were commonto bath T1 (CS surveyor) and T2 (QA assessor) = 3745.
Thusthetotal mis-matched species record = 2766

Table 4 presents a summary of theallocation of the mis-matched species recordsas a
propottion of thetotal mis-matches. For example, there were 1353records of species
having been over-looked by the CS surveyors, this equaes to 48.9% of thetotal errors.
Annex B presents the attribution of mis-matches to each of the 10 categories used for
each plot recorded togeha with thevalues for % accuracy by plot.

Table 5 presents a summary of the equivalent values for the 1990and 1998 QA
exercises.
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Table 4. Allocation of sources of error in the speciesrecord for the CS2007sur vey.
Total errors=2766mis-matched speciesrecords. These can be apportioned between
errorsarising fromthe CS 2007surveyors (T1 errors) and those occurring during the
QA exercise (T2 errors).

T1MISMATCHES

Category | Description Number of records| % of total
A Species mis-identified 217 7.8
B Species overlooked 1353 489
C Over-zeaousrecording 54 19
D Mysteries 143 5.2
J Plot mis-alignment/orientation 400 145
T2MISMATCHES
E Species changedueto management 45 16
F Seasond changes 139 5.0
G/H T2 Location/orientation uncertain 143 52
I Overlooked by the assessor 116 4.2
UNCERTAIN LOCATION ERRORS
K Location problems: undear if CS or 156 5.6
QA inwrongplace

Table 5. Allocation of mis-matched records. Summary comparison with 1990and 1999

CSsurveys.
Type % total error % total error | % total error
1990 1998 2007
CS Surveyor mis-matches
A 6.3 85 7.8
B 345 398 489
C 58 19 19
D 28 4.6 52
J 3.7 199 145
QA mis-matches
E 34 20 16
F 208 3.7 50
G/H 177 9.2 52
I 50 104 4.2
Uncertain location errors 5.6
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An dternative approach isto express the mis-matches as a propottion of thetotal
gpecies record: in this case the combined CS2007and QA2007 speciesrecord is 6511.
This compares with avalue of 5841for the CS19B QA exercise and reflects the greater
number of plotsrecorded in the present exercise. Thisisthe crudest form of
comparison, and gives an ovaal % agreement based onthetotal speciesrecord. The
cumulative T1 error of 34.4% equaes to a % agreement of 65.6%. The comparable
figureswere 73.1%in 1998and 79.3% in 1990(Table 6).

Table 6. Summary of allocation of variation in speciesrecord asa % of thetotal species
record.
Vauesforthe1990and 1998QA exercises are presented for comparison.

1990 | 1998 | 2007
A Species mis-identified 25 34 3.3
B Species overlooked 135 | 141 |208
C Over-zeaousrecording 2.3 0.7 0.8
D Mysteries 1.1 16 2.2
FHK Plot mis-alignment/orientation 14 6.9 7.3
Total T1 207 | 269 |344
E Species changedueto management | 1.3 0.7 0.7
F Seasond changes 8.2 1.3 2.1
G/H/K | Location/orientation undear 6.9 3.2 34
I Overlooked by the assessor 19 3.7 1.8
Total T2 184 |89 8.0
Tablet errors.
38 An attempt has been madeto assess thelikely increase in recorder error introduced

throughthe use of thecomputer tablet (Table 7). During the QA exercise a number of
plots were recorded simultaneoudy onthetablet and as pgoer copy by the par of QA
assessors. Subsequent comparison of the species record, and cover values, have given
someingghtinto thelikely errors arising fromtablet use.

Table 7. Tablet test: 4188recordsfor species and species cover from 15 squares and 90

plots.

Error Numbe | % of species record
Missing species codeon tablet 34 0.81

Wrong species codeentered ontablet | 10 0.24

Extra species codeentered 11 0.26

Missing cover value 5 0.12

Wrongcover value 36 0.86

Total 96 2.29%
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Of the 2094 species recorded in thetest 34 were omitted from thetablet, an equivalent
of an overlooked value of 1.62% (B typeerror).

Similarly, thewrong codeentries onthetablet, 10 out of 2094(0.477%), are equivalent
to D (unknown errors).

Theuse of the computer tablet has introduced an additiond dimenson to therecording
which is akin to the @vrong@ox Gnis-identificationCerror of the 1990 QA exercise.
Wrongentries onthetablet may also accountfor some of theunknownswhere the
wrong species is selected from the drop-down extended specieslist. Whether the
increases in overlooked species can in any way beattributed to theuse of thetablet is
less clear; it is possible that in trying to add extra species from the drop down menu a
previoudy recorded species has been over-written, also thetime taken to find species
might have resulted in the next called species beng missed; however, onbdance it
would seem tha the greater reason for an increase in overlooked speciesisthefailure of
therecorder to recognise species tha are present.

Percentage Agreement

42

Thisisthe crudest, and simplest, measure of thelevel of agreement between two
independently collected species lists. The nunber of species commonto both listsis
divided by the aggregae of al speciesrecorded at time one(T1) and at time two (T2)
and then expressed as a percentage (Annex B).

43 Percentageagreement = Common species/ cumulative specieslist from T1and T2
*100.

Percentageaccuracy

44 A nunber of species mis-matches will have resulted from the time elapsed between the

45

46

47

surveyors recording and the QA assessment; these arise from management activities
(crop harvesting, herbicide treatment, silagelhay cutting, hedgeand verge cutting) and
seasond changes (die-back of early spring flowers e.g. Arummaculatum Ranunailus
ficaria). In addition, there will beingances of the QA plot beng dighty mis-placed,
and of the QA assessor overlooking speciesthat are present. If these mis-matches are
removed fromthe calculation then a new value of efficiency of initial recordingis
arrived at (Annex B).

Percentageaccuracy = Common species/ cumulative specieslist from T1 plus (T2
gpeciesminus T2 errors) * 100

In 2007it was appaent tha therecording of species onthelist of common cryptogams
(mosses, liverworts and lichens) was very inconsstent and was often depressing both
the species richness and the nunmber of @ommonGpecies records especialy in the
upland plots. In order to assess theimpact of deficiency ontheoveral species record
the Percentage accuracy index has been recalculated for all plots omitting all cryptogam
records (Annex B).

A summary by broad landscapetype of percentage agreement and percentage accuracy
isgivenin Table 8. Itisclear from Table 8 tha recording of cryptogams has had a
marked impact onthe accuracy of the upland squaes where bryophyies are often a
major componant of thevegedation whilst in thelowland squares, where bryophytes are
less prominent, theincrease in accuracy has been only modest.
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Table 8. Summary of percentageagreement and per centageaccuracy for CS2007plots,
grouped according to broad landscape types (LC).

% Accuracy
LC Plots % Agreement  |(Range) % Accuracy  |Range (-cryptogams)  |(Range)
All plotg 266 57.29|(5 B100) 62.18((5.9-100) 66.83((5.9-100)
1 63 51.58((13.6-77.8) 58.18((20-84.6) 61.19((20-87.5)
2 88 62.16((20 -84.6) 66.37/(20.0-94.1) 68.50((22.2-94.1)
3 73 57.22|(5-85.7) 62.32((5.9-94.4) 66.71{(5.9-94.4)
4 42 55.80[(21.1-100) 59.17|(21.1-100) 71.97|(30.8-100)

LC ddinitions 1 = Arable (lowland cultivated), 2 = Pastural (lowland grassland),
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3 = Margind upland, 4 = Upland.

Annex C presents a summary of the % agreement and % accuracy for each of the 44
squaesin the QA exercise.

A summary of these daa by plot typeforms Table 9. Thepoorresults for thefew arable
plots monitored islargdy areflection of the presence of significant number of species
in seedling condition which were pootly identified as they were in the 1998survey. It
might be expected that accuracy in thesmall (4m?) U and Y plots would be depressed
in comparison with thelinear plots but this has not proved the case. For the U plots this
may belargdy explained by therelative homogenédty of the upland vegetationin which
these are concentrated: afailure to precisely relocate the plotislikely to have amuch
lesser effect than for other plot types.

Table 9. Summary of agreement by plot type.

% Accuracy

Plot type |Number [% Agreement (% Accuracy  |(-cryptogams)

X 50 55.57 59.99 66.25
B 43 55.34] 59.41 63.23
Y 44 53.39 59.20 64.27
R 40 60.60 65.70 67.80
H 26 60.73 65.43 67.74
U 18 60.70 67.21 76.91
A 7] 50.44 55.74] 59.56
S 38 60.08 64.53 69.44

Speies frequency of occurrence.

50

It is clear fromthe previoussectionsthat the number of species recorded in aplot by the
CS2007surveyors was often less than tha recorded by the QA assessors. In order to see
whether there was atendency for some species to be congstently unde (or over)
recorded by the surveyors a simple table (Table 10) has been producd listing the
frequency of occurrence of the prindpd species within the 266 sampled plots. Thedata
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in thetable providethe % frequency of each species (i.e. number of occurrences/ 266 *
100) asrecorded by the CS surveyors and QA assessors during the CS2007 survey.

51
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Only species occurring in >10%of plotsin either the CS or QA daa sets areinduded.
Species denoted by bold type have a discrepancy of more than 25% between thetwo

lists. In mog cases the QA daa has a greater number of records thisis paticularly

common for grass species (Agrogis stolonifera, Elytrigia repens Festuca rubra, Holcus
mollis, Poa pratenss) and for mosses, mog notably Brachytheciumspp., Eurhynchium
spp., Hypnumspp. and Pleurozum schreberi.

53

Speciesin italics are those which display agreater frequency in the surveyors plots than

in those of the QA assessors. Mog notable are Anizantha sterilisand Poatrivialis;, the
appaent over-recording of thelatter was also a feature of the 1998QA exercise.

Table 10. Summary of species frequency of occurrence CS Surveyor and QA assessor

(CS2007)
Cs QA CS QA
Surveyor assessor Surveyor |assessor

Achillea millefolium 31 34| [Plantago major 26 40
Agrostis capillaris 76 86| [Poa annua 56 56)
Agrostis stolonifera 78 106/ |Poa pratensis 23 34
Anizantha sterilis 27| 17| |Poatrivialis 87| 65|
Anthoxanthum odoratum 59 72| [Potentilla erecta 49 52
Anthriscus sylvestris 43 43| [Prunella vulgaris 28 35
Arrhenatherum elatius 57| 64| [Prunus spinosa 31 37|
Bellis perennis 18 29| |Quercus spp 28 31
Calluna vulgaris 42 45 |Ranunculus acris 34 49
Cardamine pratensis 16 39| [Ranunculus repens 98 107
Cerastium fontanum 63 80| |Rubus fruticosus agg. 72 83
Cirsium arvense 44 42| |Rumex acetosa 63 72
Cirsium palustre 30 35| [Rumex obtusifolius 48 43
Cirsium vulgare 22 27| |[Stellaria media 25 28
Corylus avellana 26 30| [Taraxacum sect. vulgaria 66 87|
Crataegus monogyna 49 51| [Trifolium repens 72 87|
Cynosurus cristatus 29 38| [Urtica dioica 95 103
Dactylis glomerata 86 99| [Veronica chamaedrys 26 30
Elytrigia repens 25 35| |Viola riv/reich 22 26|
Erica tetralix 27| 25

Eriophorum angustifolium 23 32| [Brachythecium spp 14 67|
Festuca ovina 22 28| |Eurhynchium spp 16 56)
Festuca rubra 65 93| [Hylocomium splendens 22 33
Fraxinus excelsior 34 33| [Hypnum cup/jut 14 50
Galium aparine 74 68| |Pleurozium schreberi 8 27|
Galium saxatile 25 38| [Pseudoscleropodium purum 15 26|
Geranium robertianum 28 31| |Rhytidiadelphus squarrosus 32 46
Glechoma hederacea 25 32| [Sphagnum green thin 21 27|
Hedera helix (g) 50 60| [Thuidium tamariscinum 11 26|
Heracleum sphondylium 35 40

Holcus lanatus 124 139

Holcus mollis 20 27

Juncus effusus 56 61

Lolium perenne 86 103

Luzula campestris/multiflora 33 38

Molinia caerulea 35 38

Plantago lanceolata 35 39
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Speies cover
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Many compaisonsof changecan be carried out onthe species record alonewithout
regard to theamountof each species present. However, shiftsin the propottionsof some
species, especially potentially aggressive species or tho indicative of increased
nitrogen loading eg. Urtica dioica, Arrhenatherum elatius Eriophoumvaginatumand
Loliumperenng might also be consdered important for assessments of community
change Andyses of earlier QA exercises highlighted poor cover assignment as oneof
thepotential causes of appaent shiftsin the postion of plotsin multivariate andyses.

Table 11 presents a summary of the mean cover values for theprindpd species, across
all 266 plotsrecorded duringthe CS2007QA exercise. Differencesin overall cover
values awarded have been tested usng Wilcoxonmatched par andysis andthe
significance values of thistest are presented in thefind column of thetable.
Comparisonshave been restricted to plots in which a species was recorded by both the
CS surveyor and the QA assessor.

In contrast to therecording of species lists, the surveyors were in general over-generous
with ther allocation of species cover values. In al cases where there was a significant
difference in the mean cover values awarded the CS surveyor@ value was highe than
the QA assessors. Themog natable discrepancy was for Poatrivialis (a species that
was also more frequent in the CS surveyors record). Othea species with notably highe
valuesin the CS surveyorsrecordsare Agrodis stolonifera, Dactylis glomerata,
Eriophoumangusifolium Holcuslanatuusand Rubusfruticosus Highea cover valuesin
the surveyors record for Anthoxanthumodoratumand Galiumaparne mightbe due
patly to theearlier timing of thar survey.
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Table 11. Comparison of assessments of species cover values across all plot types.
Comparisonsarerestricted to plotsin which the specieswasrecorded by both the CS
surveyor and the QA assessor.

Species N of couplets | CS2007| QA 2007| Wilcoxonp
Agrodis capillaris 61 133 128 0.614
Agrogisstolonifera 68 153 100 0.008
Anthoxanthum odoratum 51 79 29 <0.001
Arrhengherum elatius 52 139 100 0.173
Anthriscus sylvestris 33 7.1 3.8 0.15
Callunavulgais 41 252 225 0.196
Cirsum arvense 32 22 14 0.107
Corylusavellana 25 269 238 0.501
Crataegusmonogyna 45 221 199 0.666
Cynoauruscristatus 25 6.4 4.7 0.460
Dacylis glomerata 75 120 8.0 0.003
Elytrigearepens 17 157 110 0.102
Eriophorum angustifolium 20 53 3.3 0.015
Eriophotum vaginaum 12 217 1638 0479
Festucarubra 59 85 7.8 0475
Fraxinusexcelsior 28 247 206 0.325
Galium aparine 51 4.0 18 0.005
Hedera hdix a7 173 153 0.555
Holcus lanatus 115 135 9.0 <0.001
Hylocomium splendens 19 130 9.3 0.345
Junausaa 19 115 122 0.888
Junauseffusus 52 154 154 0.791
Lolium perenne 82 233 259 0.337
Molinia caerulea 29 225 187 0.153
Quercus spp 22 333 194 0.001
Poaannua 46 54 19 0.001
Poatrivialis 45 110 2.7 <0.001
Prunusspinosa 28 324 283 0.499
Pteridium aquilinum 23 272 235 0.314
Ranunallusrepens 83 5.7 53 0414
Rhytidiadd phussquarosus 27 5.9 3.8 0.185
Rubusfruticosus 67 158 121 0.006
Trichophoum cespitosum 21 119 154 0.294
Trifolium repens 67 8.1 6.0 0.057
Urtica dioica 89 124 9.2 0.021
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DISCUSSI ON.

Problems associated with variationsin accuracy rates in vegetation recording have long
been appreciated, especially in the identification of grasdand species (Ellison 1942;
Hope Simpson 1940; Smith 1944)but aso in mire (Clymo 1980)and forest situaions
(Hall & Okali 1978)

Many longterm plot-based monitoring programmes rely on teams of surveyors, often

with new teams beng recruited for each repeat survey. This inevitably introduces
variation in the data set, within and between years, dueto differences in the surveyorsO
accuracy of species recording (Kirby et al. 1986; Prosser & Wallace 1992; Scott &

Hallam 2002) and in ther assessment of species cover (Kerche et al. 2003 Klimes
2003;Sykes et al. 1983 over and abovegenuine vegetation change

Studies have used various measures to assess the level of mis-match between teams of
surveyors. Within and between team sampling errors have been assessed using pseudo-
turnove (Leps & Hadincova 1992; Nilsson & Nilsson 1985) which estimates the
magnitudeof speciesturnove dueto recorde error aboveany naura changein species
lists. It is based on the nonconaordance of species in two lists collected in the same
area at two different times, or by two different surveyors at the same time, expressed as
a propottion of the total numbe of species recorded at each time. Nilsson & Nilsson
(1985) found an average beween-team pseudo-turmnove of 13% for species lists from
standson small idands. Leps& Hadincova(1992)also report aturnove of 13%for two
expeienced observersrecording 40 relevesin 5m x 5m plots. A similar value (16%) can
be calculated from the data of Hope Simpson (1940)for chadk grassand plots. A rather
highe value of 22% was foundin small plots within a wide range of habitat types by
Scott and Hallam (2002)

Other workers have approached the problem by consdering the level of agreement
between two lists; the nunber of common species is expressed as a percentage of the
cumulative specieslist from thetwo records reported values indude a value of 83%for
chdk grasdand (Hope Simpson 1940) arangeof 32 to 80% for woodland (Kirby et al.
1986)and an average of 57% over a range of habitats (Scott & Hallam 2002) Prosser
and Wallace (1992) as pat of pre-CS1990 trial, reported average percentage
agreements of 56% when two surveys were undetaken by different recorders, compared
to 62% when the same recorders were used for both studies.

Where causes for differencesin thelists are conddered it seems that misidentificationis
relatively uncommon but the inability of surveyors to identify youngplants and hence
thar omission from the record is probably often undeestimated (Klimes, et.al. 2001)
Similarly, surveyors with more field experience tend to overlook (omit) fewer species,
the importance of training is emphasized (Smith 1944) as is care in the choice of
surveyors (Oredsson 2000) Nilsson (1992) proposes tha all vegeation andyses be
based on teams of two investigators rather than a single recorder. Individud surveyors
can thushave very different levels of survey accuracy; this may pose seriouslimitations
in the use of such daa sets for the assessment of changes in species diversity over time
(Rich & Wooduff 1992 West & Hatton 1990)

The accuracy of plot relocation will also affect measures of species and community
turnove (Prosser & Wallace 1992; West & Hatton 1990) and in this respect many
authors have stressed the value of permanent quadrats (Bakker et al. 1996;Dodd et al.
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1995;Herben 1996;Hill & Radford 1986) Klimeset.al. (2007 founda greater lack of
conoordance in smaller plots compared to larger quadrats.

In CS2007the overall % agreement, based on thetotal speciesrecord, of 65.6% islower
than the values of 73.1% and 79.3% for the 1998and 1990 QA exercises respectively.
The range of % agreement values obtained on a plot by plot basis are smilar to those
from the previous QA exercises for the margind upland habitats but are consderably
poorer for the upland plots. Values for the arable and lowland grassand habitats are
fairly comparable. The poa results from the upland squaes stems partly from the
inadequae recording of cryptogams, but also from a very wide variation in the %
agreement values of individud plots within a squae. The range of efficiency of
recording suggests that within the teams some members were much more competent
field botanists than others.

Average % agreement values for individud sgquaes show a similar range to that of
previous QA exercises. Some squaes seem to produce congstently low scores (e.g.
336,657, 366) indicating the origind 1990surveyors provided inadequae sketch maps
and phobsfor efficient relocation of plots. Theremaining variation reflects theinheent
variability infield ID skillstha will inevitably occur in asurvey of the scale of CS2007.

RECOMMENDATIONS.

No new plates please. On anunmbe of occasionsthe CS 1998surveyorsfailed to find
theorigind plot and either putin anew plate or erected a new plot whilst subsequent
visits by the QA assessors refoundtheorigind plate and plot. In CS2007this problem
has been confounda. There were anumber of ingances when only the 1998daawere
provided to the CS2007 surveyor when theorigind 1990plot was till present and
recordable. 1t would be best for future surveyors to note when they fail to find a plot
and record thar best estimate butnotto erect yet more plots.

Cryptogans. Eithe eliminae or concentrate onidentification during training course.
Since changesin the profile of many mosses in the uplandsmight beindicative of
changesin nutrient statusit seems unfortunae if these are not adequaely recorded
throughlack of training at the start of the survey. They also often contribute
significantly to the species richness of a plot.

Grasses. Need for more practice in vegetative | D during training courses.

Photos Emphasise importance of photographsbdo not take close-upsof plotsif pooly
illuminated; indudesalient backgroundfeatures; adways indicate postion of photo on
plot sketch.

Tablet. Default for QresenceCcover valuein the Gelected speciesrable to avoid
lengthy daainputing

Speies cover values. Some very hightotal cover values were noted in the CS2007
surveyors records A few of these appear to have resulted from tablet errors where two
adjacent species have been given a high value when only one species was present at
high cover, but more generally the scores reflect the lack of experience onthe pat of
the surveyors. Cover values in excess of 200were common and oneplot had >300%
cover, even in woodland and heathland situaionstotal covers of >180% arerelatively
uncmmon.
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Tablet. Needsan intelligent system for typingin and recognising additiond species
fromthelonglist. Thekeyboad tab could beused to inputthefirst 3 letters of the
geneic name and first 3 letters of the species name thusproviding a short list (or a
uniquelD) for thetarget species which can then be selected.

Photosand sketches. Draw attention for the need to check photbsand sketches before
searching for hedgeand streamside plots to establish whether the plotisroadsdeor
fieldsde of hedge and which side of stream isto be recorded; mistakes are still evident.
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