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THE ASSESSMENT OF COASTAL HABITAT RESQURCES
FRGM ABRIAL PHOTOGRAPHY -

1. & guick and easy method for assessment of i
the major habitai resources )

By ROBIN FULLER (CERS)

ABSTRACT

4L method is outlined for map-production and resource assessment

»

uging serial photographic mosaics. HNach sitage of the method is
described in sufficient detail for it to be applied by persons
untrained in cartographic technigues., The method has becen
organized to be applicable to mops of varying size and complexity
and cost ig related to the information obtnined, Future work will

make progressively detailod usc of the photography whilst still

relating the information obtaincd to the time and cost involved.
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INTRODUCTION

derial photography is becoming an increcasingly important
tool for the ccologist., It is of particular use in coastal ccology
since site access is frequontly limited by 4the nature of the
terrain., The uses put to such photography very considcrably.
It may be used solely as a display; or for photogrammetric survey
couplete with computer annlysis of the land types. However, more
frequently it is required by the ccologist as o guide in hisg field
studies, and he is keen to glean as much information as is
possible, within a short time, but with limited cquipment and
finance., This rcport is intendéd to help achiove this.

Holkhan HNational Naturce Roserve consiste of salt norsh,
sand dunc and mud flats with an area of reelaimed morsh., It
conpriscs ncorly 20 kilémo%fes of ccastline and is up tc 4 -
kilometres in width. The variation in habitat types nnkes it

ideal for acrisl photogrnphic study.

In Novenber 1969_the arca was flown by Hunting Surveys Lid.
Photographs were toaken.at 5000' giving o contact scale of 1:10000.
The individual photdgraphs'woro'constructcd intc o contact size
photomosaic, This is uncontrolled; thot is distortion duc to tilt
of planc, height changes in flight,.and rclicef voriation is
uncorrceted; joining of the photographs is undertoloen to give the
best visucl fit., However, if relicf variction is snall, then
the distortion should not be so great ce to preoclude the use of
the photo-nosaic as a base for map production,

The arca was flown about % hour after o nmediun low woter
spring tide. This ncons thnt the tidel lovel had risen to about
nean low water which corrosponds fairly well with the rescerve boundary,
However, o fow continctres vertical chonge in the tide can nean
o change of netros horizontally and o loss or gain of nnny hoctares

overall, Fcr this reason our ncan low water line can only be tokon
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as opproxinate.

The photography offered o large anount of useful information,
nore thon could be cxtrocted with the resources available at presont.
The nin has been to oxtract differcent levels of inforuntion and
attenpt to relatc their value fo the tinc involved in colliection,
At the sane time on attenpt hos been nede to usce techulques
applicable to cach stage of conplexity.

The report is divided into threc ports. In Part I the
nothods arc deseribed im full. Reference to the Hollhon Survey
iz only nade wherc the ezxanple helps to explain a point. In
Part I1 the Holkhar Survey is given a8 a worked czample in a
swrmary of the techniques uscd, The results are then discussed
in Part ITII. Readers intercsted only in the goneral nethod my

wish Yo go straisght to the worked crample in Port Il.
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PART T - METHCODS
The Holkhan ares con be swrnarized in four habitot
descriptions :-
| () Smmd dune
(b) Salt narsh
(¢) Sand/thud flat .
{(d) Reeclained marsh
Therc arc of course habitats intermedicte to theso,
However, our intention at this stcge has bean to mainteain sinplicity
of c¢lagsification. It is all too casy to continually add
intormediate cateogorics wntil thé conplexity of the nap reachoes
for beyond criginal intentions. Intcrnediatce hebitats, where
they oceur, arc thoercefore classificd in the most cppropriate
grouping,
For this pap it was considered satisfactory to trace dircet
fron the photoricsaic. The origiﬁal g"% x 9" photographs worc

wacful in interpretation since they cffered the stereo-image

which is of grent assistonce during interpretation,

Ls the rescrve is split intc two by the Wells Channel it
hag been convenicent to troat each half scparately. This nokes
little differcnce te the nothods used oxcept during the area
neasurenont stoges, as will be deseribed loteor.

The nethod is given beclow :
1a Trocing

It is best to use plastic trocing shect (Kodatrace
for exanple). It is reasonnbly clear and very strong.

Hard peneils arc requirced on this surface as it is very

abragive; 4 - 6H is sbout right. Soft rubber is best for

correction and o typist's "poncil-rubber" is uscful for

fine corrcetion. The surface of the tracing sheet should

be dusted with French-chalk to prevent loaving finger prints,

Both the nosaic and the tracing shoet rust be stuck to a
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snooth surfoace using masking tope.

Interoretation

&ccgracy of interpretation is esscntial to the
sceuracy of the cnd product. To aid interpretation the
9" x 9" photographs should be studied thoroughly under
o sterco viower. Sterco-inasgery helps a great denl in
identificaticn, Lond-relicef is depicted and texturcs
inproved to nake interpretation decisions much zore
accurnte. Ficld visits will also be essontial unless the
site lg lmown well. On field visits the photograshs
should always be ot hand. Featurcs on the ground should
be loeatcd on the photographs ond viee versa until one is
confident that photorraphic tones can be identified correctly.

Bach hobitat should be traced on the nosaic cverlay
shoet, core being taken $hat ne relevant detail is lost.
Rear illuninction nay be uscful for this, though not
cssential,

Verification

Verification of interpretotion con only be carried
cut in the field. This nay be considered wmecessary if
one is ccnfident of the intorpretetion, cspecially if the
site is well known anyway. EHowever, it is advisable to
visit any sites on the mosaic where there is sone doubt
as to the nature of the habitat. Whilst checking this
it would be wisc tc check sonc areas supposcdly intorpreted
corrcectlyd
Inking-In

Inking~in is done straight onto the tracing in order
that it nay be used for dycline copying. Consideration must
be given te the vossibility of roduction or enlargenent at
n later dote. Jny enlargenent is unlikely to produce o

good nap, hond-dravn lines tending to appenr very untidy.
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In the ease of rocduction o finol line thickncss of
0.1 1 i9 the niminun to be ained at for rost purposcs., -
The norc detail to be shown the finer the lines
should be. Shading on? syibels used to dencte arcas can
be frawn with o  finer nid than used for $he cutline but
these will suffer the sane fate as outlines on reduction. .
Phe uscs to which the map will be put determine the defini-
tion required and the nib sizes used.
Once the nep hos been inked the peneil ney be orased
with a soft rubber. This should alge renove cuy fingor

narks that have got onto the tracing. Very grubby marks

nny be ronoved with solveats but care must be takon thet

these do not dissolve the ink. This should be tested on 2

-& screp of tracing sheet beforchand. Carbon tetrachloride

proved suitoble with "Rotring" inlk, fLlcohel did not!

Dycling copyines *

This is a cheap nethod of reproduction if the :ap

is in tho fora of a transparcncy. If however the copics
are required at scales other thon thet of the tracing, the
Price is increosod sinco o now transparoncey st be nade
at contact size. 4s this is 2o photographic process,
produeing the transporceney on filnm, this can be relatively
cxpensive. However, once this transparoney is nade copiecs
arc preduced as cheaply as with the troeing. Copies are
best produced on cxtra stout paper if the nop is to be
shaded using water-colour cr t¢ be uscd freqguontly. Other-
wise, for rouch ficld cocpics, lisht weisht paper 1Ay he
nore convenient, if ronther short-lived,:

Shading

Whother the tracing or its copica ore shaded depends

on onc's dermands frea the nap. The advantases of shading

* See appondix - "Methods of Inprovercnt”
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on the twacing is thot the finishod article can be

nass produced from the tracing.
There ore scveral disadventosos -
(1) The shoding rust be black and white (ralf toncs nust
teke the fom of dots or stripes ote.)
(2) The type of shading crmmot be varied for difforont
TUTPOSes (colours for visunl oid in lceturcs, large syribols
for reduckion and publishing ctc.)
(3) 4 shaded map moy not be suitable for addition ef furdher
detail (field obgorvations, transcet positions ctc.) |
Tho only advantage of shading the tracing is that
ness production is thon cheap. If however, only few copies
arc wanted it may be better to shade these individually.
Idoally o copy could be nnde of the trocing (photographically
cr by hend)e  Then one can be shaded for any nass production
requircd whilst the other is alwaye available should base-
linc nops be wantod.
The form of shoding deponds on
1) Whother tracing or copy to be shaded.
(2) Tirie worth spending cn shading.
(3) 'ththcr further deteil ncedste be added to the
shaded nop.
(4}  Whother to be uscd as working docwiont, 15ublica1§ion,
visual aid etc.

Te 0 into gsreat detail rogarding the different shodes,

tints and colours availablc would toke ruech tine.




Ligteld below are scie of the options, their advantooes

v

and disadventases

f Shade/Tint

Pros.

Cons,

Pen ond Ink

Choenp eosy ¢ Can be
quick depending on
corploxity of syobolas
Con be dycline couvied
Psublished ote,

S R

'Hot alwnys very tidy
Slow for fine deteil.,
Ohseourcs dotail to o
added lntor

! Letraset
Letratene

Instontex

Vory ool finish,
suitablo for
Mublicaticn, very
lnrse ronpe of
hanlf-tones cte,

Slow ond tedious in

use

Best nmethod of
letiering

Felt tip pens

Very quick, easgy.

Untidy, colours very
bright, cantt be
copied cheaply

Hater colour

Colour range very
large, can add
detail with pen
and inlk later

Brush marls, wrinkle
all but Extra Stout
paper, can't be
copied cheaply

Town and Country
Planning colours

Used by TCP,
colours good; aimed
at vegetation maps,

Can't be copied
cheaply; but if
using colour

reproduction then

iseen to be ideal.




TFor the Holkhan map we opted for the simplicity of pen and

inlk, using symbols based on those of the Ovdnance Survey. Letraset
yas used Tor all lettering.

i Vhatever method is chosen it is important to check on scraps
of the paper to be uséd that the shade takes well, does not soak
into the paper as in blotting paper, tales no longer than
antibipated ete.

Calibratlon of the ’hotograyh

The photo-mogaic was not corrected for the distortions cauesed
mainly by olane tilt, height changes and land relief (although
the latter is unimpoitant on {his site)., Tor this reason any
scale given can only be an averaze for the area it describes.

Comparison of the photograph with a standard is necessary.
Ordnance Survey naps are the obvious standards. Distortion may not
be linear along the mune or across them and for gre-t accuracy the
scale must be estimated over the toial area, However, for accuracies
of measurement of pa 10 it may be taken to average out over fairly
flat areas. |

On our map the distortion produced a larger scale to the
east than the west, and again slightly larger to the south than
north. As the photo—mosaic ig in two halves, cast and west, it was
considered more accurate to scale each independently rather than
average Tor the total area,

Stages of'Calibratigg :

(a) It is worthwhile {rying to assess the distortion in the mosaic.
Thig can be fairly great and mnust be lnown to give area measurcments
within Imown linits,., Distances befween points og‘the photograph
should be compared with those between the‘samg pointg on the Ordnance
Survey map. Ideéily the 1éngths should be measured on a "Union Jack"
pattern to span és much of thé photograph as possible, but the lines
should not be too long {pest abput the length of “a-one-photograph--

section” of the mosaic). The pattern of lines may look like this :-

- 11 -




Using & mean scale value for the whole map ares, we would have had

)
i

an error of - 2-%: at the limits of distortion. Although this is

not very great it is easily lessened by dividing the arca into
half, and scaling each half separately. Thils seemed worthwiile for
Holkham since our mosaic was alre.dy divided into two on account
of ite =ige.
The plane seened to have dropped in height as it flew west
to east along the main run of the mosaic, maldng the scale at the
eastern end larger than that in the westf Hence, our distortion .
was wainly east to west and the division separated these, Obviogsly
with north to south distortion division should be north from south.
The larger the number of divisions, the more accurate the
acaling of each section, Hence this should be borne in mind when
scaling the photo-mosaic,
(b) To achieve an accurate area measure, recognisable a?eas are
delineated on the map and ecach mosaic section to be measured., 4
triangle delineates a suitable area as it is easy to mMeasure. (L

rectangle on the map may prove to be an irregular polygon on the
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mosaic due to distortion). The delineated area chould span

as much of the mosaic section to be scaled as nossible.
(c) We can now conparc the ratic of the photograp.ic scale to

the map scale:

Hap Photo ( map
(  Base 23,6 en 56,9 cm 2,411 : 1
(
Yest E Height 10.7 en 26,0 cm 2.430 ¢ 1
(  Area 126,3 cu” 739.7 o’ 5,857 : 1
( BDase 32.7 cum 80.5 cm 2.462 : 1
( .
Bast ; Height 13.4 cn 5344 cn 2495 + 1
Area 21¢,1 cm2 1344 .4 cm2 6,136 : 1

Tt is the simple matter of conversion to a ground area.
The 05 25" map glves :

2

1 cm 604232 ha,

6,42%2 ha
5.857

6 ] 4—2‘—2 2 ha
6,136

1l

.o 1I<;m2 Photo (West)

HH
-
H
(]
my
[

i

I
-
g

gnd : 1 cm2 Photo (East)

Area Assgessment

There arc many suitable methods of area assessment, Each
offers different advantages dependent on the nature of the areas
to' be measured. A small number of large, smooth outlined areas is
easy to measure. 4 few smaller areas may be equally easy, but to
achieve reasonsble accuracy, require ﬁore care. However, more than
likely, the arca wnder study will consist of a mixture of tywnes, some
areas large with smooth outlines, others small but few in numbery
also a range of sizes shapes and distributions that make area
measurenent more difficult.

Qur area provided something of this range, We had large

expanses, easily measured with accuracy. But on Holkhom West we




had a small patch of marsh, on Holkham Zast & small area of dune.
Ve wanted to picii these up with fair accuracy and without intricate
methods of measurement, The crecks dissecting the marsh also defy
neasurement by such technigues as nlanimetry and sguare grids,

e also wanted a method which would be suitable for much more
complex areas. A dot grid seewzed the obvious amswer, suiting our
area yet versatile enough for a great range of map types.

Howover, different sized nreas require different sized dot
grids. It is impossible o measure accurately a small area with
2 single count of an open grid. But 6n the other hand it is
pointless having thousands of dots %o count, when laerge areas
are being assessed,

This problem can be overcome by using an open grid, doing
several counts, and moving the grid randonly after each count.

Ten counts of a 100 dot grid are as good as one count of 1000 dot
grid. Indeed Ffor several veasons we found this better.

The nethod, as used, was crude. In an effort to save time
some shortcuts were made, However, methods of improvement are
discussed later and mar be of velue where conplete reliability
is essential, For our purposes the emphasis was placed on speed
of operation and some sacrifices of exactuness were made.

Grig Size

The size of the grid is provortional to the areas to be
mezgured, Small arcas reguire more counts of the grid but since
the dot nmumber will be small these need not toke too long. Yery
large areas may need fewer counts but if the dot number is too high
this can be laborious. S0 it is necegsary to base the grid size
on the velative areas of the smallest and lorgest habitats.

Gur smallest habitat tpe, treating Holkhan Bast and "est
separately was the sand-dune area to the Tast. This covered about
30 c® of the map, about 2. of the Hollkham Dast. The ot grid we

chose t0 use scored about 7 dots to this arsa., This small score
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meant many eounts of the grid but, since the score was low, counts
were very gquick, However, it would not seen advisable to score
lower than this by using & more open grid; nor it is not desirable,
to hnave too meny dots to count in the total area. A balance must
be drawn between the minimum apd poxinun number of dots which will
be counted over the individual areas. As o guide 1t might be best
to count no less than 5 dots in the smallest area, no more thon
1000 in the total. It may however, be necessary to go beyond
these limits if the total area is large, but sub-unifs are swmall.
Our dot grid used to achieve this range was one dot per
4 cmz. Yo casc systematic counting they were positioned within

a square grid as below :

b

<
i : I

The Number of Counts of the grid

The number of counts of the grid required is dependant

on geveral factors :

(a) The size of the arca to be measured.
(b) The accuracy required,
(c) The degree of confidence that the area is within the

pre-gpecified accuracy.

The more counts made the greater the reliability of the results,

Hence, it is a question of the time worth spending on ares measurcament




and the imporitance of accuracy. We pre-specified an arca
measurenent to within x 5. error

The area is given by

(i.e. Area = Mean ¥ Standard deviation x t.)
Humber of counts .

where -

Area = Area in tems of dots

I

Studenta-t value for confidence
required at =1 degrees frecdon

5
Il

The more counts performed, ths larger N, hence the smaller
is the error: s

Counts are made until this is acceptably smali,

Confidence Limits

We chose o measurc the arca to - 5> with 90¢ Confidence.
Again this can be altered and the value shouvld be sct %o satisfy
one's particular needs, Under most circumstances however, it
would be pointless to sot a high confidence level with o low
accuracy.

Dot areas to Heciores

The actual ground area of each habitat is casily converted
to ground mecasure units as follows :=—

Map area (cmsz) = Dot coumnt x cms2 per dot

We have already scaled the mosaic to the Ovdnance Survey map
S ' 2 . :
and 1t is now only nccessary to convert ems” of mosaic to units
of ground measurement,

Ayea measurement — Overall crror

The major sources of error have been mentioned and are :
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(a) Tracing error
(b) Interprctation error
(¢) Photo-scaling error

(d) Ares measuremont error

Tracing erf r and interpretation error are not easy fo assesd.
Ideally they should be checked by field verification. A method
of quantitetive field verification is under developnent for use
on vegetation maps‘and it is hoped that this might be applicable'
to the goneral habitat-type survey. EHowever, in this casc, the
orrors are taken to be very small, The mapping from the photograph
was well within its resolution., Interpretation decisions were
gonerally obvious and boundaries were clearly dafined for tracing.

The photo-scaling method has been discussed. Un relatively
fla%t areas o mosaic can be scaled quite accurately and by subdivision
the portionz ean be scaled even more so0. In the case of the
Holkham Survey cach half of the mosaic incorporated a scale
error of = L5 at the limits of accurscy.

The error incorporated into the dot-count area measurement
can be set to whetever velue is required, The more counts made
the less is the errow. We worked to o s 9. ervor linit on the
dot counts with a 90 confidence levcl set on the value of t {from
Students~t) .

e can now sum the total possible error. In fact summation
ey over-cstimste error in that there is a possibility of errors

cancelling out,

+ . . .
Max., Error = - (dot count error - tra01ng/lnterpretatlon
error + Scaling error
i-en HE]
. o+ . :
Ynx., Erwor = - (5 + 0 + 1)
+
os Haz, ervor = - B

It may be considcred optimistic under some circumstances to assunme
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tracing/interpretation grror te be negligible. For the Holkhom
Survey it is safe to assume it to be minimal compared with other
error gsources and the time necessary to asscss interpretation srror
would be poorly rewarded.

Correction Factors

It may be considerced necessary to correct arca measures for

distortion of the photo mosaie, e know, for example, that the
extreme.western end of the mosaic is at a 1» smaller scalé than
the scale conversion factor used for the Holkhan West map.
Similarly the eastern portion of Holkhan West is at a 1. ilarger
scole. Arcas which span equallj the eastern and western ends will
avorage out correctly. EHowever, the only salt marsh on Holkham
Hest is in the extreme west, is drawm dt a smaller scale and 80 ’
is under-estimated by spproximately 1%, Correction could boe made .
for this. It does not scem worthwhile as, in this example, it

is =0 small.

- 000 ~
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PART IT -~ EXAMPLE - HOLKIALL HATTONAL WNATURL RESHWVE

To rap and measure

(1) Dunes
(2) Sand/mud flats
. (3) Salt marsh

(4} Reclaimed marsh

Hothods
1. DTxace Trace from photo-mosaic keeping twoe halves
separante. Use ground verification and
stereo vislon of 9% z 9¥ prints wherever
possible to assist interpretation.
Y 2. Nap Produce dyeline, and shade accordingly
. on cony. (e reouired many blank copies
for field, but fow completc copies).
3. Map Calibrate alr-map to 0.5, lap by mecasuring
calibration
an arca of ground on each. Check thav
gcale ratio of one o other constant or
within acceptable limits over whole
area, 1T not sub~divide arca until each
. gub~divigion can be calibrmited within
acceptable error limits, Our overnll
i seale wag acceptable but since the mosaic
wang divided into two it scomed scnsible
to trest each halfl separately,
4, LGrid Size Seleet suitable dot grid ~ 1 dot por 4 cm2

good cnough for total map area up to about
o2 N .
0.5 m ', Largoer than thet more open grid
a¢visable, IT infterested in habitat area
of less than 2 - 3 ;. of total may nced
finer grid. If the small areas are not

broken into too many fragments it mney be

[
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5+ fccuracy

5. Confidence

Regults

poésiblo to count this ceparately with
its own section of finer giid.

Count 3 grids first for cach habitat.

If dot count high (200+) and diffcronce
between 3 counts of a habitat low then
there may be no need for further counts.
In most cases they will be necessary.
Count grids, moving grid randomly between

counts until -

8.%
x 100

AT .
ig less than allowable §: errvor. 1 is

given from Students - t tables for pre- .
specified confidence limits, whers the -
munber of degrees of freedon is the number

of counts nmode minug onc. Brror estinates

are not made aftcer each count, but when

it is expected that enough have been nadc.

If this is not so them some idea will

be glven by the size of the error how

miuch larger ¥ must be to rcduce this to :
acceptoble limits.

Convert dot count to a true arca measurcment

(i.o. cm2 or in2 on the acerial photograph).

Our total map arca was obout 0,5 mz. OQur smallest units

comprised about 37: of this, Therefore, 2 1 dot/4cm2 grid was

suitable,

- 20 -




The individusl dot counts are given in the following table for each halfl of the area,

OLKEAM _EST HOLKHAN EAST
galtrmersh | Reclaimed mersh | Sand-dune ES@lﬁwmw eowmwn Soltmarsh Sand-dune Tud=-1lat Total
7 8 174 52 120 353 161 6 6 7 6 336 503
9 6 179 - 47 116 351 152 9 6 6 5 319 480
T 1 172 52 108 339 158 6 7 6 11 328 492
6 9 #(176) 51 123 #(356) || *(158) 6 7 8 9 | #(335) +(499)
7 7 #(173) g7 116 #(343) Il #(163) 8 7 8 9 #(323) *(494)
& 7 & 9 8 5 u
counts 10 6 i 9 5 5 7
| 3 7 6 6 4 9
7 8 9 7 9 8 !
8 8 8 & 8 10 °
6 9 8 6 117
8 7 0 9 8 9
16 B8 7T 9 7 8
7 7 6 9 108
7 8 7 6 6 7
mean Ta5 _ 175.0 49.8 116.6 } 3477 157.0 745 2277 491.7
SFOR 1.11 3.6 2.59 5464 Te57 4,58 1.58 8,5 11.5
5.8, 0.20 2.08 1.16 2,52 4,57 2,64 0,20 4,91 6.64
% 1.70 2.92 2.13 2.13 2,92 2.92 1.67 2,92 2,92
erroT 0.34 6.08 ‘ 2, 47 5.37 12.8 T G .34 14,3 19.4
6 error | 4.5 7.5 5.0 | 4.6 FR I L R |44 3.9

The ¥igures in brackets rcprosent coumnts made %0 iest the normality of the distribution. These were not used
HwﬁUmonoamomﬁwamﬁm@dSwmwcgwmosmmm@HDwOR.




So on Holkham Bast 1 om° = 6,4232 £ 1.0465 ma

6.139
mooow " Yest v = £.4232 =
5.857 . © 1.0967 ba

1 dot = 4 cm®

Hi

4,185 ha (Holkhan Bast)

m

4,337 he (Holkham Weot)

We can now convert the dot nrcas to hectaros.

Habitat Arecas (Hectaros)

- ) Recloimed | Sond/iud
Saltmarsh | Sand dune mareh Pt Total
Bast Holkhanm 689 37 4] 143%8 2157
West Hollthan 33 218 768 512 1525 .
Totzl Rescrve 722 251 768 1950 3682
f -
' \\‘ . [ S, e
Crown Bstate ] 1%*" 0905 3925
i Figures ‘
! |
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PART TTT =~ DISCUSSTON |

Sl

The estimates of area obtained for the habitats on Holkhanm
Nature Reserve differ slightly from those issucd by the Crown

Astate Cormissioners, This is due largely to four factors:

—
o —

The Crown Estate figures do not cloim great accuracy

and are intended only as a guide.
+ -

2)  Our area @easurement allows = 63 error.

53 Spread of pioneer morsh and possible erosion of flats has
altered the distribution of the habitats since Crown Hstate
meagurenents,

4) Slight changes in tidal level can greatly alber the arca of
Tlats uncovered.

he dot grid aren measurement was shown to be quite valid by
comparing the resulits with those obtaincd by cutting out and weighing
the areas on the mep. In fact it also proved as quick as the

Tout and weigh method for even the simple habitat map. For more

complex maps the "eut and weigh” method would undoubtedly take

longor, and it is not often that one wants to cut maps to pieces

purely to estinate areas,

i [}

‘ Holkham W |Holkham &
Reclaimed warsh +1,% -
Send/mud flat - 3G - 2udip
Sond dune £ + 0.7%
Saltmarsh <5 + 3.6

CONCLUSIONS
The method used to produce the Holkham map was relatively quick
and needed little expertise to yieldd results. In an attenpt to
mointain simplieity the accepted methods of controlled plotting were

avoided ond use of the uncontrollicd mosaic proved satisfactory.
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Thn wzthod of dot countirg for area cssessmen” -ms also 2
deporturs from the stendard techniouwes suci as planimotry, anu
may have been more elaborate than needed for this particular survey.

Towever, the beauty of the method is that it can be applied to o

wide range of maps. The vegetation map in production at present

has some vegetation types dissccted into so meny spmall sub-units oo Y.
as to make planimetry, square grid counting and other methods .
virtuaclly impossible. The dot gridé should deal with this as
engily as it has the hobitat mop.
L)
*
- odo -
-
h
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PIRT TV = APPINDIX

Time comnitment

The following is a break~down of the estimated time required
for a similar survey on another site. It is difficult to assess
whore problems might ariec and for this reason it is intended only
a3 a guide.

Stage 1 PPhoto-acquaintance’ = 1 day

Less than one day studying the photo-mosaic fhoroﬁghly. Compare
areas seen on wosaic with the scme area viewed under & stereo viewer,
Try to locate all the variation in the arvea and prepare field visit
to see those sitcs which are not easy to intcrpret.

Stese 2 Field visit - 1 day

This will only be neecessary wherc the area is little known,
All the informetion required at this stoge should be given by the
photographs 1f the mapper is fomiliar with the terrain. If this
is not the case the company of a person accuainted with the aresa

under study is always of help when in the field,

Stace 3 Tracins and Inkine—in — aporox. 2-3 davs

One or two dayﬁ should be required for fracing according to
the complexity of the arca. Inking-in will take only about hall
the time bf the tracing, probably less than one day.

Staze 4 Sheding - -~3 days

Shading can be very quick. A waicer colour wash, stripes, symbols
can be applied quickly. Delraset coan take a long time. The time
talen will depend on whethor the map is solely intended as a working
document, é display piece or intended for publication. Iabels,
titles,’and korys can all take time if done properly.

Stase 5 Dot zrid construction/scaling_photonmosaic - approx. J da
LY

The tine for this stage moy vary greatly. On a strhighi-forward

~area, with mainly large unids to be counted the dot=-grid size is

not too importont., Where the arca is nore complex more detailed
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organization of the area mecsurement method is reqiired.

Similarly scaling the mosaic may be difficult il the distertion
is great. If it is lincar ~nd smnall thon 1ittle troublic should be
experienced in applying a scale,

Stage 6 Dot grid counting — =3 days

This is ~notheor stage taking & varying time., A few large ax s .
are countod quickly, The errors need only be computoed once if all i
goes well and the job may be finished in & day. If the numbor of
arens to be assessed cre large and the areas thomselves amall,
far mnore dots will need to be counted, IT it is Ffound repeatedly
that the error is greater thon allowable, then more counts and more
statistics will be required. If a good calculator is available this
can be casy., About 14 days were spent on this stage. If the caleula=-
tions have to be doane on o simple caleulator,or nonesthen the time
regquired could have been doubled.

Stase 7 Conversion to actual areas — + day

This process ig quick and ensy and should casily be completed
in less then + o day.

This means that our total timc expenditure could be as little
as 10 days. This assumcs that all materials are at hand as and whon
wanted, that no mistalies are made, that no problems arise.

The Eolkham Survey took 20 man-days but half of this time was
spent developing the fechniques used and planning the survey, To
gpoed up the process all the naterials required ore best qbtnined
in sdvance, A check list is provided to assist plamning.

1. Plaatic traﬁing shoot (e.z. Kodatrace) sufficient for the tracing
and the dot grid,

2, Pencils ~ about 5H - "Rexel elutch' pencil very good.

5« Bubbers -~ 1 ébft, 1 typists pencil rubber,

4, Pen - dependant on personal preference - recommend a “"Rotriag
Variant" plus assortnent of nibs, plus "Rotring® ink..

5. 1Chinagraph? - to mark up aerial photographs.
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6, "Pounce® - French chalk tc prevent grease marts,

T, Hosking tape.

8. Rulca -~ 1 metre may be necessary.

9, Shading tinte ~ may use own pen and ink symbols, therefore no
further mterials required. Othorwise acrylic paints, felt
tip pens, Droughtsman's paints, "Letraset? etc, may be neceusaiy.
Essontinl 4o check thot the Dyeline paper itakes the shading o
be used; remember, extrn stout dyeline adviscble, Letraset
lettering will be necded for titles and lkoys.

1C. S'I:lud.en‘cs-- t tables.

11, Tally Cownter — useful if awnilable.

12, irror stereoscope, very valucble if one is available,

13, Hlectronic czlculator - access to o good caleulator will save
much time during arco mensurenent,
Tith the initial prep-rotion, collection of equipment, detcrmining

fag

the nature of %he results to evolwve, such o study should take about

g

2.3 working weeks. If more detail is required the time will

increase,.

o

Cost

Most of the drawing equipmenf is fairly chesp and may be at
hand alrendy. Ctherwise £5 should cov.r the cost of the materials
reguired for the.map production,

A mirror sterecscope is of course a far moxe costly item and,

unless one is at hand,it may be necessary to do without. However,

| =i

t is o very valuable aid, essential to mowe detailed mapping and

worth investing in if aerisl photographs arc used frequently.

TEROVEN ENES _ TO I ARBA  ITuASURMMEGNT

The method of area mensurement was intended to be fast and easy
and it wag realiged that it had limitations, Imnprovement of the
method mecns more time spent on it, but this may be cousidered

worthwhile, where relicbility is important.

#* Not absolutely essential




.

Dyeline copying

Dyclinc copying is a wet process and can result in some shrinkage
or stretching of the paper so distorting scale. The imoge may also
fade on exposure to strong light. For this reason tiuc to scale
conying (9T3) way be worthwhile. If is o little more ecxpensive ool
less readily available but well worth the extra in the long run,

The FKurmber of Counts

Another point to change is to increase the minimuw number of
counte of the grid ‘o =t lecst 6, idezlly 10, The orror guantification
cgsunes the cowmt results to be normally distributed. But this may
not be the case. The more counts taken however, the less the
deperture from norinlity, This obviously increases measurcment
tive., It was considercd unnccessaxy for this study since great
acouracy was not essential and the variation bvetweon counts was =o
anell in the larger arcas os to be within $he z 56 limit anywoay.
Further counts weore taken (in brackets in resulis table) to show

o

that thoy were with the b 5> but were omitted from the caleulations
since the sequential procedure predicts them to be unnceszary.
The Grid

The grid vsed proved satisfactory for the job in hond. However,
a carefully consitructed grid made using = very finc nib would be

casier to use and is worth constructing for morc complex ~rcas.,

The Seguentinl procedurc

The seguoential procedure scemed geed since it demended no more
counting thon was nccessnyy, However, the standard error may have
beonl worked out several tines por ares, This is easy ﬁsing a calealator
with statistical programmc but may be as time comswiing as counting
if performed by long-hand. Also the sequential procedurc does not

give o stricily violid estinote of the contidence: limits,
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We con predict the nmurber of counts required frem :-

S10 Y _ 05
xlo.&;H
, where Syq = Stondard deviation for first 1C counts
— = nean of first 10 counts
¥ X ‘
! 10
i = munber of counts to be made
tn—1 = ‘Students - t value at Nl degree of freedon

and chosen percentage.

Since N is unkuown, let t = 1.8 (105, 10 d.f.) then :-

im

- 5 ' (1.8)22
x 5o T0.05)"
If the N obtaincd is larger than 10 toke another ¥ - 10 observations
and repeat the procedure until the vnlue for I is less than the
nunbecr of obeservations token.

Applicd to the Holkham data the method predicted very closely
the counts nceded. It predicted a nced for 37 counts on the Holkham

West Salimarsh as ageinst the 30 taken. 62 counts were the prediction

.y

for the Holkhom Bast dunc. 60 were in fact taken. Howover, this

-

was predicted after 40 counts. 49 was predicted after H = 10 but
this had o standard crior of about 24. The value of N predicted
can be an cxtremely variable quantity. So onc could prediet a
value of N which was much too large and co.mit onegelf to too much
sampling, It does however give a uscful guideline and also reduces
the possible bias involved when counts arc stopped immediately the

standard error falls within accepinble limits.
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I wish $o thank Peter Iothery (Biomotrics) for his great help
with the statistics, Robin Fenton for hig comments on the general
mapping technique and colleagucs at C.L.R.S. for their constanti

fiow of ideas on resource meagurcnent,
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