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ABSTRACT

Iﬁ Paper 1 detailed methods are given for productign of
geﬁefal habitét map of Holkham N.N.R. Similar technigues arp
now used to produqe a vegetation map of the sa}imarsh areas.on
the reserve. A method of quantitative field vgrifiqgtiog ig-
used to aésess the interpretation of tﬁe fhotography and. this
then cnébles more gccurate keying of the veéetation ﬁypes. Vegeta~
tion r;séﬁrceé éfe\measured in terms of areés Qsing a dot grid
methéa. An estimation of cost and time commitment for such a
survey is also given. Thesé\tegygiques are intended for the
ecologist who has neither the equipment nor the expertise to tackle

more sophisticated methods of shoto-mapping.



Introduction

4 metliod fcf”the assossment of ma jor coastél'haBitéfjfcsources
has been outlined in an oarllor napor. In thisjstudv, similar but
more sophisticated technlquos have becen used to provide a vegetation
map and to asscss thcjvcgoté%icﬁ Fosources. 48 boforc the techniques
arc intended, not fcr‘pcrécﬁs oﬁﬁcrécnced in acrial survey, but for
ecologists. Somc of the morc coaventional methods of plotting arc
avoided since they are rather more complex than nccded for simple
vegetation survey. The cprcrg{incqg;cd in uping the morc simple
methods are quantified to define our limits of accuracy.

Prcv1ously the wholo area of Holkham Jatlonal Haturc Reserve
was mapped but attcntlon is now ccentored on the saltmarsh arca
botweoﬁ*fclls andﬂStiffKCy o | o

Thé aim vas to maphthc vcgotatlon typos scen on tho photogruphs,
to ovolve a mothod of ground analys1s of these 'communltles’ and
then to assoss the resourcos in torms of arcas, i

Tho tcrm ccmmunlty whon used is in the gonoral';cﬁéclo%‘

" plants occurriné:togcthCr;jhot in a Phytoéccioloéicdi‘écﬁéc;

Methods

The method is osoentlally that ugOd in tho flrst uart of thls
study, ¥Full details w1ll only be given uhcre modlflcatlon has been
nccessary to producc the more complex map. 48 before the 1:10,000

photomosaic was used as a base for the map. "However, trecing was



4llow cqual margin between two

from the original 9 x 9" photographs, using a Cassella mirror
stercoscope. This helps not only by giving 3-~D vision but also

allows one eye to sec a photograph not obscured by the tracing sheect,

a great help when tracing. Evefy other photograph in & mun was traced.
This gives a 205 overlap between photographs leaving a margin-which

ig shared equally betﬁoén 5djacent'§hotos. Overlap between adjecent
runs is also shared equally bctweeﬁ them, This neans that only the
centre of é“photograph is tracea; "(ﬁistortion_is grcatest-at the

cdgeo of o photo). The diagram below nay nake this-more clear,
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The smglleﬁt_pnitg thaﬁ caﬁﬂbeimappgﬁ_without thé‘égnci;:oq£liﬁes
virtually running togother,gre_aboutv1 mm, in width. This allqws |
us to map most major vegetation discqntinq%tigs,ﬂanqﬁjheularger
creeks, in fact units down to about 10"ga_iidth on the ground, Most
salt pans were well below this size and so none were mapped., Tracing
of detail from the flats was limited %o maaor,crgek_yatte?ns_anq:
sand bars. Patterns in the.sedimeqtsvwere_not relevant to. this study
and were omitted, -

any discontinuitics on the air photos thought to be due to
vegetation changes were mapped. During carly stages it was umnecessary
tOéréiite-ﬁthe discontinuities to actusl vegetation types. It is
a help to know whﬁt to expect in terms of these, but oné should
be ablc to selcct the dlffcrent zones on the. ba31n of thelr tones
and texture and lateruapcr1bo specics or communlties to tnem.

:Soﬁe difficulty may be experienced when draw1ng boundarlcs due
to some of thom appearing to fade out, Howé;ér;'the zone being
drawn must be enclosed, and use‘of sterco willzhelp i§c§ﬁc E@Q
bounda;y al&nglits,most appropriate line, and hence closc the 'loop'.

Tho individual tracings must then be fitted to the basc map.

- To 51mpllfy this thc uncontrolled mosaic is used to glve a ba
Distortion of thls mosaic on such a flat terrain was shown to be

véry small over arcas larger than that under study in this vegcetation
RApa (Scc.Hdbiﬁat*Paper ~ C.E.R.S. Research Paper 1),

Refcroﬁce points arc traced from the pbo?o—moédic onto -a iarge
tracing sheet to oricntate the pﬁotographé correctly,. - Therc should

be at least four such points or morc per photograph, this means
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that they should lic approximately oa & 10 cm. grid. Points that
arc easilj roéogﬁisod arc best used, chafaééeristic bends in crccks,
sca~walls, enything that can be readily rccognisced. This mecans that
whén the 9 x 9" tracing is placed under the main tracing sheet it can
be positioncd and orientated correcctlys.

It may be found that due to distortion a tracing does not fit
- oxactly, say it .is too large. Then it willibe -necccssary to compress
that dotail into the smaller space,

‘Compression: or cxpangion will only invelve 2.3 nr. over the

200 ma, width of ﬁracing and so moy represent o distortion of 1-13%.

Interpretation

By the time all the trocing has been compléted one should be
able to rccognisce o number of digtinet wnits of vegetation., Knowledge
of the site will probably cnable onc to have a good guess as to
what these units rcpresent in term$. of vegetation., It will also
cnable one to separate more oa51ly two vegetatlon units with similar
toﬁol qualitios. But ;or ony pcruon not totﬂlly Iamlllwr.w1th the
typos of vegetation presert 2 flold v1sit %;ll be essontlal. Tho
use of the storooecopo is also 1mport nt ﬂt thig sto ge as tno |
cnphasis of texture greatly heips intgrprotation. Interprgtatlon
is initially onto thé inéivid&él ffaciﬁgs and tﬂéﬁ onté a Truc-to-Scale

-copy of the nmain tracing;



.-

4fter interpretation o

sinple key was constructed:-

.Black Pines AR
Blue. Sand—dune/$hinglef
Red Agropyron -banks
. Pinlk - - Juncug maritimus marsh
Yellow- Agropyron pungeﬁshmarsh
Lt, Green . Festucairubra marsh
.=, Hauve Suaeda fruticosa marsh
Turquoige ~Halimione marsh
. Dk. Green Limoniun marsh
Lt. Brown Puccinellia mersh
Grey HEalimione pioneer marsh
.. Do Browm ;Aster/Spgrt%na marsh

Verification

The extremes to which one tékes verification depend upon the
ihtended uses of the map. Thls survey 1ncorporated a. tlde eonsumlng
and detalled vegetatlon survey. ”hls was largely to show tnat one
could rely upon the method as a whole. B |

| Thc flrut stage of vermflcatlon is 1mportaﬁt unlcss the site is
knawn‘well already. '”hlo ghould involve, as with the Habltat map,
'look~gee! verification that sites are c;rréctly 1nterpreted. Any

sites that are in doubt should bec visited, but also other sites

thought to be correctly interpreted. The time spent on 'look-seef



v’erification dopends on the likéiihood of error. Sites kmcwn ‘well,
casily intorprcted and with simple communitics need less checking
than.complox little~known sites, If intorprétation presented few
problems, and fhe early verification confirmed onc's interpretation
then therc would- secm little nced for spending much time in the
field, | -

" After this staée"corroctions éré made to tho map.‘ It'shoﬁld also
be possible to provide a much mdre”accurate‘key to thé"COmmunifiesk.

For many buibéses this sort of véfifiéaf&on mafAéufTicé;: However,
for the Holkham Vééétatidh Survey it was considercd important to |
assess the tschﬁiﬁﬁetg potential for usc o 6ther sitcs. Honce a |
method of field verification was used to give a quantitative
assessment of cach saltharsh vegetation unit.,

The method of asscssment had to be fairly Quicﬁ'aﬁd inwolve
only a small amount of sanpling, It had to be objoctive since, with
a precdhéeived idca of the liEely'vegCEation types, bias could
becone scerious with more subjective mcthods.

It was decided to sapple ton sites of cach 'community' or if
there were 1essthan ton, t0 sariple all, Samples were taken from the
contre and extremes of #hic range of & community, in a Fregular -
pattorn on the map. These werc ‘then marked on the photograph in about
the contro of each arca to be sanpled, The point at which quadrats
were to be teken was pin-pdinted with an arrow head of masking tape.
It was ensured that the point fell onto & representative part of the
associcale.g. not & creck), With this point marked, the sample site
in the ficld was detemined to within 1 or 2 netres.

Presence or absence of specics within a quadrat secmed a quick
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and casy nethod of rchrding. ;gij@ally it was thought thgt 9‘?,n.
qﬁadréﬁ;g;iddeq into 100_squar9$ would suit the survéy. prpvgr,
within a comnmunity therq is gencrally a nicro—paptp;p,pf spociés .
such that a snall quadrat will.rogora different results in diffcrcnt
arcas, ﬁo nicro-pattorn was not our interest. e wanted a record
of the overall specics composition of that community. So rathgn
1thanH§gnplp'frgm a mctrg quadrat it was,decidod?thgﬁhthq sanple arca
should span pore, ground. We chose tp usc a quadrat arca 10 nctres
'}opg, 1919m,.wido, that iﬁ.stillit.m? but_rectangpla¥. A mgtré
long frame_yas uscd and‘this was cart—whgeled along'a st;aight ling
for nipe_tugns. The quadrat was divided into fgn_gggpP)gvsquaros.z
Quadrats werc posiﬁionod_by a thrpw“yhon at the,site:garkcq_On

the photograph, and or%pntaﬁod along the }ong;axig'pf the.pommuni#y,
Majo;,ir;ggqlgrities such as pans or cregkg_wc;e,.@ow§vqr, aypided.
ProSence»or absqpqg of speccies with%n cach of thg’jQQ\sngres was
counted gnd the ncan scores for all sites of that cornunity were .
evaluated,

. The communities arc listed with.the morc terrestrial sites

to thg.lofy%_pionccr narsh ?9 thoAright. ?hodspogiesﬁgre_listod

in approxingte orde; of their 10j%1§ on the sqlt,narsp thqugh‘yheir
,orden{is’arxanged on the basis of floriptic data rather thon any true

height neasurcnents. .




Frcquency volues based on mean T
. 2
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contiguous quadrats
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Pink Yollow Mauve Lt. Gr<cn Turq. Dk Green Lt Brown Groey Dk Browm

No. of sites 313 10 10 9 10 9 4 6
Urtica dioica +
Juncus maritinus 100
Scnecio jacobaca 15+
Picris echioides 11 2
Sonchus arvonsis 1 +
Atriplex hastata 4 A E +
Atriplex littoralis . 2. +
Beta maritina . +
Silenc maritimn ' 1
Linoniun bellidifoliun - 1
Frankenia laevis +
Plantago coronopus = 5
Juncus gerardii 3
Cochlecaria spp. + 4. +
sgrostis stolonifera 12 1 1 27 ‘
Suaeda fruticosa 27 13 69 1 1
Agropyron spp. 26 60 - 66 4
srtonisia nariting 5 15 2 2 T
Festuca rubra 39 44 8 66 31
Linoniun binervosun e+ 1 2 3 +
Glaux naritina 7 16 1
Plantago nmaritima 20 2 37 31 34
Trigolochin maritina o 5 19 28 60 1
Spergularia nedia ¢ 5 2 12 11 3
Lrneric maritima % 2 10 25 41 3
Halinione portulacoides 23 25 26 20 70 19 58 78 2
Linoniun spp. 1421 1 54 T4 88 3T . 9 2
Puccinellia maritira 13 13 34 66 % .79 62 52
Suacda neritina I 9 4 32 39 45 49 28
Astor tripoliun 4 1 5 46 31 40 20 69
Salicornia spp, + 2 27 39 86 t 66 34 97

Spartina anglica B 2 21 2 42

Specics lists were also takon for 12 sand-dunc and 7 marsh bank
sites, Both arc essentially terrestrial sites and werc not exanined
quantitativoly,'-Three of the narsh bank sites where the bank had

been constructed for narsh reclamntion werce very low and in fact were

typical of normal Lgropyron mmrsh. Thoy were thus sampled quantitatively
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and included in the Lgropyron rarsh results,

Below arc the total specics lists for the two habitats:i~

Sand dunce

lLgropyron pungens
Jgrostis stolonifera
Alra proccox
Zrmophila arcnaria
Arperia naritina
Atriplex hastata
Bryoniiz dioica
Carex arcnaria

Carex riparia
Cerastiun sp.
Cirsiun arvense
Cirsiun vulgare
Cochlecaria sp.
Dactylis glomerata
Epilobiun angustifoliun
Bryngiun naritinun
Festuca rubra

Galiun verun

Marsh banks

schillea nillefoliun
Lgropyron pungens
Lgropyron repens
igrostis stolonifera
snthriscus sylvestris
Arrhenatherun elatius
irtenisia naritina
striplex hastata
Atriplex littoralis
Bellis perennis

Bota nmaritinag

Cakile naritina
Cerastiun fontanun
Cerastiun gloneratun
Cipsiun arvensc.
Cirsiun vulgarc
Convolvulus arvensis
Cratacgus nonogyna
Cynosurus eristatus
Dactylis glonmerata
Daucus carota
Epilobiun angustifoliun
Festuca rubra

Festuca arundinacea
Galiun aparine
Helictotrichon pratense
Heracleun nontegazzianun
Heracleun 8ghondyliun

-1 -

(Wo. of sites sanpled - 12)

Glaux noritine
Halinione portulacoides
Holcus lanatus
Honkenya peploides
Hypochaeris radicata
Loontodon autunnalie
Linoniun bincrvosun
Picris cchioides

Poa pratensis

Runiex acctosclla
Runex crispus
Senccio jacobaea
Sonecid sylvaticus
Silenc alba

Silene maritime
:Sonchus arvensis

Suacda fruticosa
Urtica dioica

(No: of sitosﬁsampléd -7

Holcus lanatus
Leontodon autumnalis . -
Loliun percne .
Lotus corniculatus
Odontites vema

* Phleun bertolonii

Phlounr pratense

‘Picris gchoides
‘Plantago corcunopus
Plentago lanccolata

Plantago nedia
Poa angustifolia
Ronunculus repens

. Rosa canina(agg-)

Rubus fruticosus
Runiex crispus
Sanccio jacobaca
Snyrniuwn olusatrun
Sonchus arwcnsis
Stellaria alsinc _
Tragopogon pratense
Trifoliun arvensc
Trifoliun canpestre
Trifoliun-dubiun
Prifoliun protensc
Trifoliuz repens
Ulex curopacus
Urtica dioica.
Vicia sativa




Discussion

To assess the results fully it is necessary to realise some
of the limitations of the methods used., Iirstly, presence or absence
studies in units as large as 10:x 10 cm., are not sufficiently
sensitive to differentiate between species of dominant cover and
other species which are of lower cover but well distributed. Both
will score high values. In not being directly’?g}ated.tg cover it
is harder to relate to the photography which relies mainly upen
ground cover for its tonal qualities.

A second limitation of the method is that insufficient sites
were sampled to get a full; picture of the variety within and between
'commnities’,

. Despitc these drawbacks the table qguyesplts shows quitg clearly
that the photography is.picking out distinct vegeta#ion units..
‘Furthermore the units are those that are likely to be selected visually
in the field.

- . It.is &lso intcresting that many of the units comparg;welé
with those recognised by Beeftink (1962) inié phytosocialogicai

classification of salt marsh. For example the Halimione marsh .

(turquoise) compares with his Halimionetum portulacoidis, the Limonium

marsh (dark green) with hisltransition.from Ppgcipellietum maritimae

to Halimionetum portulacoidis.

So it seems that one can pick out sal}hm&rgh vegetation units
from aerial photography which are comparable with obvious vegetational
differences on the ground and may furthermore have some phytoeoqiological

meaning,
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There are many possiblie soui;ceé of“'e;ror that can go into
mapping from aerial photographs “and any resource assessment made
frou the map. To try and quentify these would involve a major
survey of an area and without this it is necessary for the individual
to try to estimate the i’mportance' of the errors. Some of the major
error sources arée listed below:-

1. Incofrdct interprotation

This is probably the biggest single sourcs of error and one
of the easiest to assess., Some* sites ~are' recogniscd easily and
so rarely classified wrongly. Othér sites mdy be more difficult
“to' Trecognise, In the Holkhem survey the biggest error was made

in confusing Festuca rubra type marsh with Agropyron pungens,. -

“Small quantities of Agropyron scattered on isolated-hummocks gave

the overall Fc?'s;tuca marsh some of thé'aPpesrance of Agropyron

* marsh, This should have been roaliséd ‘in the 'ldok-sce' verification
but was not and so the quantitative data for Agropyron -marsh shows

more gimilarity to Festuce marsh thdn'is trdly the -case. Gorrection
on litér maps has rédufed” this error buf since quintitative
verification was intended to doscribe thé“Stage 1 mip the valuos
arotabulatod Wwithout omigsion "of~"i-v#dngiy interprotedsites: Incorrect
""'ini:érpretzitibn -concerned 3 of the"'13",Ag’r0‘o-go1g_' sites,.-

The arcas shaded turquoise and éreél\a‘fi-i}rére yery-sinilar except
that Halinione was itpdrtant, oftén visually dominant in the former,
but only’ scatteréd in the lattor. On the basis of Halimiono score
tﬁéiﬁé"".seéﬁiéd‘tb be only one site mispl@,ced ‘of ‘the 20 sites examined

. between the two 'communitics'. Most other sites fitted well into
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thoir appropriate clagsification.
Most nisinterpretatiors could have beon discovercd with Just a -
little longer spent on the preliminary reconnaissance, and errors

from this source thus rcduccd greatly.

2. Variation withgn:oonnunities

Most communltlos have sonc spe01.s which arc lwayu prescnt,
On the h,ols of thesc thoy can be fccognlsed. Othor 1mportant soocios
may or ray not be presont. To predlct the occurrence of those |
species from 1: 10 OOO photog;aphy 1s probubly not p0831blo other than
by knowledge of th01r growth in rolatlon to topography (o.b. croeks,
banks otc.) To assess the varlotlon qnantltgtlvoly won}d 1nvolvo

many nore quadrnts than heve been sanpled to date, and is not

necessary for a’' gencral vegetation map.

3.‘honndory>Errors .

,in nanyAvegotation t;ans;tions tho;e.is no abruot boundany but
2 continuun bctwoen two comnunltlo ) This rekes napplng thu outllnos
of a communlty vory dlfflcult. Honevor, in intertidal regions
boundarles, rolated to tldal levels and other closely confounded

factors are often Luch nore dlstlnct. (e.g. Sueeda fﬁlthOS& at

High d= tor Springs,’ Llnonlun uarsh Just °bovc uoan ngh uater)
Little dlfflculty was, found in draw1ng_40f1n1te outlines around
vegotatlon units,

4, Leng distortion, danera tilt, Planc height changes.

These have all been discussed ir the carlicr Haebitet mapping
Paper. Errors over the snall flat arca under study and the low

nunber of photographs are very snall in rclation to other error sources,



Even in the earlier study over o much larger arec these- sources of - .

error repreSen-’cedvless»-tho;n;:i 1% of total orea, S

Keyving the Communities

= . . s ~

From tho results of the survey 1t ho.s been poss:.bIe “to make up (

a rather more elabor te u1(:1 mc'wnlngf‘ll kcv. So s ’co lcecp the Loy

s1nmlo up to ’chrce of the percn‘aul spoc:Lcs m.th SCOTCS uver«.~g3_ng over

. . f
EE . s

30/ 100 were used to deflne ea ch communlty.

H

To dcscrlbe the communlty ‘more ccurﬁtely, qu’*dre.t 511:(9 thd,

were wronglj clo ss:Lf:Led wcro Omlttcd i‘or thc mu:-posc oi‘ Ob'b"lnll’lg

£

mean SCOTres, 'I‘he kev on ’cho follomng pnf-rc Was produced.

Once the arers had been corrected 'uﬂd koyed the fl_l 11 tﬂsk wvas )

to neasure them, r1he dot grid method dOuCI'led in the Ha blt“t papor

on the \':'r'ege'catlon nap. “As inthe’ 0&1’1101‘ studJ 1’0 wes decided ’co

work to - 55:: error on area OStlLlu‘thI mth 90/: confldeuce. 'J.‘he arotxs

2
to be mc“svrcd were somewhat ana 1lcr then prov1ously 50 & new 1 do':’cm

grid wa e constructed. For tnc vory sm;.ll are as of. Juncus 'md »

a grid of ‘2‘5’&6%57&:&2 WS used, Ls bomrc thc grld wos counted sovernl

times, moving r'mdomly “be tween oach c:ount ui tl the standard error o8

lower than 5;’16 of the m::*;n_:;' Tho osults are t:-bdm@t(,d on:. '-.Luux_ 17.

s ..
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«-—-—\%ﬁw« ey
: S, CHARACTERISTIC *
1 NO. Co A FREQUENCY NOTES
LOUR COMMUNITY SPEC TES REQUE
= 28 - Introduced Corsican
Sl 1 | Black Wooded sand-dune Pines B8 e o hean
g-l: - . r:.i E} 0 . ines
% > | Blue Sand-dune/shingle Ammophila or E m:j Mixed dune and
o grassland Carex arenaria ER~ shingle communities
- SR .
& Marsh bamke : gal Mixture of strand-
3 M8 ¢ ) s B .
3 | Red with tall grasses| Lgropyron spp. = line ands;;rrestr1al
4 | Pink Dune-slack/salt 1 Juncus maritinus 100 % Terrestrial and
> marsh transition | 2 Pestuca rubra 39 - salt marsh species
5 | Hauve Marsh strandline | 1 Suaeda fruticosa 69 Dense often
‘ with shrubs 2 .igropyron pungens 66 impenetrable Suaeda
6 -Yellow High level tall 1 Agropyron pungens 60 Some overlap between
grass marsh 2 Festuca rub?a 44 these communities
Light High level short | 1 Festuca rubra 66 with .igropyron and
T | green gragss marsh 2 Limonium spv. 54 Fegtuca often
% Puccinellia 34 together
b Mid-lovel marsh ; Li??n%um sp?. 72 Differs fr?m‘9 in
&l 8 |Turquoise| with herbs and | He imions 1 that Halimione
= . dvarf shrubs 3 Puccinellia 66 abundant. Often
& wars s -~ mariting associated with crceks
! . 1 Limonium spp. 83 ‘
! 14 O Puccinellia : Short dense turf
St 9 |[Grecn fid }eYei ”°°d? 2 maritima 7 with typical salt
) perennial marsi 3 P riglochin 60 . marsh herbs
E maritima | 1
= ’ ) AT don 1ot .
H . - { Puccinellia 9 Maturing pionccr
10 'glght.. Low level short 5 Halimiono 58 mrsh tending
rown grass narsh 3 ister 44 towards 8 and 9 in
specics contoent
1 Halimione 88 Densc stands of
11 Grey- Low }cvel marsh Puccinellia Halimione with few
with shrubs 2 e 54 o
maritim . other specics
Pionmcer marsh | 1 sster . 69 . )
Dark .
12 [0 with short lived | 2 Puccinellia 52 Tmemgfzeer
perennials % Spartina 42 S

*bnly Perennial specics. with frequency over 30 are listed, to a maximum of threce per

community.
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Results of Dot Area Measurcment

x SD N SE t  Error %
Black 48,16 2.40 6 0,98 2.02  1.98 4.1%
Bluc 21,00 1,26 6 0.51 2,02  1.03 4.9

. Red 8.06 2.45 104 0.24 1.67 0.40 5.0
Pink 15,06 1,64 17 0,40 1.75  0.70 4.7%
Yellow 38.33  3.64 15 0.94 1.76 167 4.3
Houve 1545 3.06 61 0.39 1.67 0.65 5.0

Light Green 1197 1.80 29 0.33 1.70 0.56 4.7
Turquoisc 261,50 8.35 4 418 2,35 9.32 3.8
Dork Green  121.17 6411 6 2,49 2.05 5.0 4.2 R

Light Brown 3647 4,32 18 1.02 1.74 1.77 4.9

Groy 11,27 1.5 26 0.31  1.71  0.55 4.7
Dark Brown 89,6  2.51 - 5 1.2 2.3 239 2.7
Total 631.67  4.51 3 2,61 2.92  T7.61 1.2

* 25 dots/cn> grid, othors ot 1 dot/cu’

To peale the nap, distances between fixed points (c.ge bonds in

sca wall, buildings) arc measurcd both on the photonmoscic and on an
Ordnance3urvey nap (the larger the scale the better). Secveral

measurcments in different orientotions are token so that 2 mean scale

can be ecalculated,

The Vegetation lap was 2.427 times as large as the 24" 0.5. map;

in other words at a scale of 1:10302, So:=

1 enm. of air-nep = 103 m., on the ground

1 cm2 " " = 10613 m2 on the ground

1.,0613 hectares

1

Dot arcas can now be converted to hectorcs,
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Colour
Black
Blue
Red
Pink
Yellow
Hauve
Light Green
Turquoisc
Dark Groen
Light Brown
Grey
Dark Brown

Total area

" "

Community aroas in hectarcs

Conmunity
Wooded sand dune (pines)
Sand duno/shingle grassland

Tell grass marsh banks (Jgropyron sppe)

Dune siack/salt marsh tronsition (Juncus maritimus)

High level tall gross marsh (Lgropyron pungens)

Marsh strandline with shrubs,(Suaoda fruticosa)

High lovel short grass marsh (Festucy rubra)

Area gHa!

2.0
22,3
8.6
0.6
40,7
13.9
12.7

Hid lovel mrsh with herbs end dwarf shrubs (Halimione) 277.5

Mid lovel herboccous narsh (Limonivm spp.)

Low level short grass wmarsh (Puccinellia)

Low level pionccr mrrsh with shrubs (Halimionc)
Pioncer marsh with short lived perennianls Qggggg)
Overall Count

Sun of Individual counts

128.6
3844
12.0
95.1

670.4

652.4

(Specics in brockets arc thosc most characteristic of the community)

A comparison between the total arca neasurcd by dot counts and the

sun of the individurl units gives a differonce of 2.7%, well within the -

allowable crror.

Tine/Honpower Investment

Bguipnent

- The only majbr picce of cquipnent requiréd for this nothod of nayp

‘production is a mirror stcrcoscope., Other drawing moterials arc nuch

"according to profercnce but some mention of these has boen nade in the
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earlicer Papcr,

Cost

The main cost for such a study is in termes of men-~powcr. -
Photomosaics are cxpensive and onc is unlikely to have one made up
espécially for this task, Thc method is generally intended for
usc on alrcady cxisting photography. The cost of other matcfials
is minimal unless mags-production is required.

Manpower

Mapping can bc relatively quick quantitctive verification and
analysis of data makes the complete job a‘rather lengthy onc. To
assist plamning an attempt is made to fit a time scalce to the
stages of this sort of study., The times given arc estimated on
tﬁe assumption that problems will not arise. It is up to the -
individual worker. to assess sources of aolay (e.g. due to tidal
inaccessibility) and allow for these. The times arc given for an

area like Holkhom of about 600 hectares.

(A) Map Production

1 Preliminary field acquaintance 1 day
2 Fitting norgins to photos, tracing ‘ 4 days
3 tLook=-sce fiecld verification 2 deys
4 Correction, shading trocings . 4 days
5 Transfcr.to Base nap, inkihg in 3 days
6 Shading | 2 days
7 Titles, key, labels etcys - - . , 2 days
8 Area measurenment 3 days .

Potal time for map production is 21 days, 1 working month,
This will very for many reasons and can only be token as approximate,
(B) Field Verificotion

9 Quantitetive field verification 10 = 15 days

10 Data analysis 2 - 5 days

11 Key production, correction, reshading 5 - 10 days

~19 - |



Quontitetive verification, data analysis, and correction
increcases the time considerably (20-30 dnys), Probelms of access,

weather ete, will increasc this.

Conclugions

The mapping of salt marsh communities proved well within the
resolution of 1:10,000 acrial photograﬁhy. The communities recognised
agreed well with those one would pick on the ground, and also stood
up to the test of quantitative verification. Area measurcment, using
a dot grid, was fairly quick and easy despite the éomplexity of the
map, and gave a useful method of resource measurement, A scale of
conversion of prescnce or absence data to cover valucs would enable
resources of single spccies to be estimated, In fact, it might have
Dbeen better tu use & melliod morc readily related to cover to start
ﬁith.

tuantitative verification, as was hoped, proveé unnccessary for
production of a simple outline map, The results yiclded by the quadrat
data served mainly to show the intcrpretation to be genecrally acceptable,
Whether or not this would apply with other meps of other areas rewains
to be scon. It scems very likely that with other habitats as simple
as salt marsh, quick and accurate maps could be produccd withcut the
very time consuming quadrat measurcment. Howevey, since quadrats
were counted, a quantitative key was provided for the map,

The mothed provides a uscful technique for survey of romote
arcas and also for study of vast arcas in a short time. Although
not 1005 accuratc the use of mosaics for resourcce asscssment is fairly
quick and good ocnough for many purposes,

The map is also of conscrvation value in locating and ‘assessing
important plant rcsources. For cxample, the quantitics.of Juncus

maritinus marsh can be seen to be very small and the conscquences of
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loss of even a small area of this night be moré significant thon
of pany hectares of Limonium morsh. We can also assess the value of :
the marshes to waders and wildfowl in terms of mejor feoding arcas, ,
which will tend to be in the pionecr zones, roosting arcas, which
would be over the higher marsh, and vefuge and nesting arcas on the
dune and Agropyron banks,

Quantities of rarc specics con be cstimated from o knowledge of
their requircments and the possible rccognition of these hebitats
on the photographs. Future wuse of the mosaic cnd maps, it is hoped
ney also relate locotions of raore specics to the boundarices and

transition zoncs where they often occur,

YMorc detailed description of the techniques used are given in
C.E.R.S, Research Paper 1. It ig now intonded to mass produce

copics of the vogetation map which should be aveilable shortly..

- 2% -




