
Measuring Vegetation Changes on Fixed
Quadrats by Vertical Ground Stereophotography

Item Type text; Article

Authors Wells, K. F.

Citation Wells, K. F. (1971). Measuring vegetation changes on fixed
quadrats by vertical ground stereophotography. Journal of Range
Management, 24(3), 233-236.

DOI 10.2307/3896780

Publisher Society for Range Management

Journal Journal of Range Management

Rights Copyright © Society for Range Management.

Download date 23/05/2023 19:51:43

Item License http://rightsstatements.org/vocab/InC/1.0/

Version Final published version

Link to Item http://hdl.handle.net/10150/647612

http://dx.doi.org/10.2307/3896780
http://rightsstatements.org/vocab/InC/1.0/
http://hdl.handle.net/10150/647612


TECHNICAL NOTES 

Measuring Vegetation 
Changes on Fixed Quadrats 

by Vertical Ground 
Stereophotography’ 

K. F. WELLS2 

Highlight 

A photographic technique for re- 
cording changes in vegetation on small 
fixed quadrats has been modified and 
improved. Two 35 mm cameras fired 
simultaneously are used instead of one 
to take stereophotographs. Trans- 
parencies are viewed directly by trans. 
mitted light under a zoom stereoscope 
and plant cover measured by point 
counts made on the photographs with 
the aid of a counter connected to an 
electrically operated stage. Assess- 
ment of species composition and herb- 
age weight is also possible from the 
photographs which themselves form a 
permanent record of vegetation on 
the quadrats. 

Until recently photography in vege- 
tation studies has been used mainly 
for pnrposes of illustration. Most 
ground3 photography shows plants 
more or less in profile, although verti- 

‘Received June 8, 1970. 
%The co-operation and assistance of 

Mr. E. Slater and Mr. C. Totterdell, 
photographers of the Divisions of 
Wildlife Research and plant Indus- 
try, respectively, and Mr. T. Hall and 
personnel of the Divisional Work- 
shop, Black Mountain, are gratefully 
acknowledged. Thanks are also due 
to Mr. D. Wimbush and Dr. A. Costin 
for encouraging the work and to the 
Division of Land Research for allow- 
ing me use of the zoom stereoscope. 
The suggestion that the point count 
method might be appropriate came 
originally from Mr. R. Pitt, then a 
geologist with the Bureau of Mineral 
ReSOoKeS. 

3The term “ground photography” is 
used to save confusion with aerial 
photography, the type of photography 
commonly associated with vertical 
stereophotographs. 

RC I. 35 mm CameraS mounted car vertical ground stereophotography. Notr dual 
shutter release mechanism. The frame is made of drilled U inch aluminron plate 
Cm lighlness with strength. 

cal and oblique photographs have 
sometimes been taken. Winkworth et 
al. (1962), comparing methods for esti- 
mating plant cover in an arid grassland 
community, noted that photographs 
taken from the top of a stepladder 
gave excellent projectional representa- 
tion of dre ground flora. However, 
when they attempted to estimate cover 
from the pbatographs planimetrically, 
they found themselves having to sim- 
plify plant outlines quite arbitrarily, 
so abandoned the idea. 

In 1967, Wimbush et al. described 
a technique for using vertical color 
stereophotography to record changes 
in alpine flora under grazed and on. 
grued conditions. Pairs of photo- 
graphs taken with a single camera 
mounted on a four-foot high stand 
were analysed to provide data on spe- 
cies composition and g-round cover on 
quadrats just under one square 
meter in area. A method which has 
been developed for measuring changes 
in rangeland vegetation in western 
New South Wales, although based on 
that of Wimbush et al., is sufficiently 
different, particularly in the approach 
to analysis of photographs, to wanant 
separate description. 

233 

Taking Stereophotos 
Vertical stereophotographs can be 

taken with a single camera as long as 
the camera is moved between photo- 
graphs a distance roughly equal to the 
separation of a man’s eyes. While 
such photography may be quite satis- 
factory in some circumstances, there 
are a number of reasona why the use of 
a stereocamera or twin cameras fired 
simultaneously is to be preferred: 
stereo-pairs so obtained are unaffected 
by fluctuations in light conditions or 
movement of plant parts “wing to 
wind and time needed for photograph- 
ing is reduced. 

As suitable stereocameras were not 
available in Australia two identical 
35.mm cameras fitted with 25 mm M 
wide angle lenses were mounted as 
illustrated in Figure 1. Four one inch 
diameter 16 gauge aluminum legs fit 
onto the frame to support the cameras 
some 132 cm above the ground: with 
lens ceoters approximately I5 cm apart 
this allows stereophotography of a 
quadrat I x lx% meters. Fig. 2 shows 
the equipment being used to photo 
graph a quadrat in scrub infested 
rang-eland in northwestern New South 
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Wales. Details such as quadrat nun- 
her, date of photography etc. are i-c- 
corded in chinagraph pencil on the 
white plastic card. 

Viewing the Photographs 
The simplest way of viewing sfere”~ 

photographs is with a pocket stcreo- 
&cope over a light table; however this 
doa not allow examination in suffix 
cient detail for lull interpretation and 
analysis. The method of Wimbush 
et al. of projecting images from below 
3 glass-topped table on T” tracing 
paper, while pe’rmiuing adequate en- 
largemcnt, has the disadvantage that 
image sbarpne~ is lost. This drawback 
is inhrrcnt in any projection technique. 
A good way to view a single trans- 
parency with facility for enlarging por- 
tions of it to the limit set by the grain 
Gz of the film is by mans of a dis- 
secring microscope fitted with a zoom 
or intercbangeablc lens system and 
using transmitred light. This allows 
frawres of the vegetation and ground 
surface to be seen in considerable de- 
tail though not in three dimensions. 

Recently 3” instrument has become 
available which, in similar manner to 
the dissecting microscope, allows mag- 
nification of transparencies viewed di- 
rectly by transmitted light but, in 
addition, permits pairs of photographs 
L” be viewed stereoscopically. This is 
the zoom stereoscope described by Sims 

Retrieving data 
Information which can bc obtained 

frum pho’“graph$ includes: 
1. Spec iea composition 

(a) OLcurrenLe 
(b) Ahondance 

2. Percent C”YU 
(a) Individual species 
(b) Groups of specie* 
(C) ‘rota1 

9. Ilerbage weight 
(a) Broad subdivision, \ay, into 

grasses and herbs 
(b) Total. 

Species Composition 
IdentiliLation of species from photo- 

graphs alone may not always be poasi- 
ble; it is therefore advisable LO make a 
collection of plants which are flowery 
ing in thr arca whenever there is 
opportunity. Once plants are posi- 
tively identified, it is generally easy f” 
recognize them again in color photo- 
graphs, particularly when they are seen 
in three dimensions. When counting 
individual plants it is hclpfol r” 
superimpose a grid of fine threads or 
lines etched on glass or clear plastic 
over one of the transparencies. 
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Table 1. Estimates of ground cover (Number of “hits” and %) on two 1.5 
square meter quadrats from point counts of color stereophotographs. 

Herbs Litter Bare 
Total 

Hits Percent Hits Percent Hits Percent count 

1. 126 30 19 5 11 3 264 63 420 
121 30 21 5 4 1 254 64 400 
115 29 26 6 16 4 243 61 400 

3 

2 

184 63 293 
177 63 280 
172 62 280 

3 

142 65 217 
147 69 214 
146 66 220 

2. 77 18 17 4 6 327 77 427 
76 18 16 4 5 334 77 431 
71 17 18 4 6 325 78 420 

per quadrat are compared for two 
quadrats. Results agree closely both 
within replications and between count- 
ing rates suggesting that, for this type 
of cover, counting more than 200 points 
is an unnecessary labor. A count of 
this number of points can be ac- 
complished in 5 to 10 minutes. Where 
cover of individual species is required 
a considerably higher rate of counting 
might have to be used.4 

In good seasons and on ungrazed 
sites it may be necessary to correct for 
over-estimation of plant cover: this 
type of error is inherent in photo- 
graphic methods of assessment and in- 
creases as plants grow taller according 
to the relationship 

47 16 10 3 4 1 235 80 296 
48 17 9 3 3 1 220 79 280 
51 19 15 6 5 2 199 73 270 

apparent cover H2 
=---- 

true cover (H - h)2 

where H is the height of the camera 
lens above the ground and h is the 
height of the plant. 

1 
1 

Herbage Weight 

- 

183 79 232 
173 76 231 
181 78 231 

sured distance, bringing a new point on 
the picture beneath the cross hairs. 
This procedure is repeated until a 
traverse of the picture has been com- 
pleted, when a new traverse position is 
selected. In this fashion the whole 
quadrat can be systematically surveyed. 

Figure 3 is a close-up of an elec- 
trically-operated stage unit which can 
be used in conjunction with a point 
counter to move transparencies be- 
neath the zoom stereoscope. While 
this piece of equipment is not essential 
to the method it is particularly con- 
venient and automatically ensures that 
the stage is moved between counts. 
Each time a button on the counter is 
depressed the stage shifts to the left 
a measured distance, in this case 1.25 
mm. At the end of a traverse the 
operator turns knob B to select a new 
traverse position and slides the stage to 
the right as far as it will go by means 
of knob C. Knob B is fitted with an 
indexing ratchet so that movement 
(by l/3 mm steps) can be felt instead 
of having to be measured, allowing 
the operator to continue to view the 
picture before him. A micrometer 
stage from a microscope can be adapted 
to serve almost equally as well. 

Weight of herbage per unit area is a 
measure of pasture productivity and 
as such is essential to, rangeland studies. 
Because clipping and weighing is a 
laborious and time-consuming job, 
most workers, if they have extensive 
areas to assess, estimate herbage weight 
by eye more or less after the method of 
Pechanec and Pickford (1937). Stereo- 
photography can be employed for esti- 
mating herbage weight in this manner 
with the advantage that a “bank” of 
reference stereophotographs (photo- 
graphs of vegetation which is after- 
wards clipped and weighed) can be 
used to assist in keeping estimates 
tolerably accurate. A pocket stereo- 
scope and light table is all the equip- 
ment necessary for retrieving this kind 
of information from transparencies. 
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Quadrat 
Number 

Grass 

Hits Percent 

83 28 17 6 9 
87 31 14 5 2 
88 31 14 5 6 

62 29 10 5 3 
56 26 9 4 2 
61 28 7 3 6 

37 16 9 4 
45 19 10 4 
43 19 6 3 

3 
3 

Percent Cover 
The method outlined below differs 

materially from that used by Wim- 
bush et al. for estimating cover from 
vertical ground stereophotographs. It 
employs a technique used for many 
years by geologists and soil scientists 
for mineral analysis of rocks and soils, 
and more recently by Heady and 
Tore11 (1959) for measuring composi- 
tion of clipped and grazed forage sam- 
ples. In principle it is identical with 
the point quadrat method of vegeta- 
tion analysis (except that only first 
“hits” can be recorded), but in prac- 
tice it is faster, more convenient and, 
because of the much greater number 
of points which can be assessed, more 
accurate. 

The transparencies to be studied are 
fixed in position on a moveable stage 
beneath a zoom stereoscope and the 
stage adjusted so that cross hairs in 
one eyepiece are over one corner of 
the stereo-image. Alternatively, a 
single transparency can be so located 
beneath a binocular dissecting micro- 
scope. According to which species or 
class of vegetation (or bare earth) is 
directly beneath the cross hairs, a “hit” 
is recorded in an appropriate column 
in a notebook or by pushing a button 
on a bank of post office counters. The 
stage is then moved laterally a mea- 
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Weight-Length Relations in 
Flowering Dopood Twigs1 

L. K. HALLS AND R. F. HARLOW 

Range Scientist, Wildlife Habitat and 
Silviculture Laboratory, Southern For- 
est Experiment Station,2 Nacogdoches, 
Texas; and Wildlife Biologist, Wildlife 

Habitat Improvement Laboratory, 
Southeastern Forest Experiment 

Station,2 Blacksburg, Virginia. 

species varies with season, year, loca- 
tion, and growing conditions. Flower- 
ing dogwood (Cornus florida) was se- 
lected for testing because it occurs 
widely, is important to game, and has 
easily recognizable current-year twigs. 

Highlight 

Ratios of twig weight or twig plus 
leaf weight to twig length 3n flowering 
dogwood plants vary meaningfully by 
season, geographic location, and year. 
Where the weight of new growth is 
predicted from twig lengths, the ratio 
of weight to length should be de- 
termined for the population being 
studied. 

Estimating browse production by 
clipping and weighing twigs from 
sample plants is expensive, and since 
clipping may disrupt or alter growth, 
new plants must be found for each 
sample. It is usually more convenient 
to predict weight from an easily mea- 
sured and closely associated plant 
character, such as twig length. Length 
can be measured quickly and ac- 
curately, and it is closely correlated 
with weight (Kinsinger and Strickler, 
1961; Basile and Hutchings, 1966; and 
Schuster, 1965). The study reported 
here was done to learn whether the 
ratio of weight to length for a plant 

In 1963, 440 l-year-old flowering dog- 
wood seedlings were planted in an 
open abandoned field near Nacog- 
doches, Texas, and the same number 
on a site near Asheville, North Caro- 
lina. Beginning in 1964 near Asheville 
and in 1965 near Nacogdoches, a pre- 
determined but variable number of 
twigs with their leaves attached (cur- 
rent season’s growth) were clipped 
from one-half of the plants in late 
winter (March) and from the rest of 
the plants in summer (July). Twigs 
were then clipped at l-year intervals 
through 1968 from all surviving plants. 
In addition, during 1967 and 1968 
twigs were taken from a set of 200 
plants growing naturally in a mature 
pine-hardwood forest near Nacog- 
doches. 

For each collection, the number and 
length of twigs were recorded for each 
plant. Twig diameters were measured 

Table 1. Ratio of twig weight (g) to twig length (mm) for planted dogwoods 
in open fields. 

Time of 
collection 

Nacogdoches, Texas 

Mean Std. error 

lReceived August 10, 1970; accepted 
for publication October 16, 1970. 

2Maintained by t he Forest Service, U. 
S. Department of Agriculture. The 
Wildlife and Silviculture Laboratory 
at Nacogdoches, Texas is in coopera- 
tion with the Stephen F. Austin State 
University, and the Wildlife Habitat 
Improvement Laboratory at Blacks- 
burg, Virginia is in cooperation with 
Virginia Polytechnic Institute. 

Winter 
1964 
1965 
1966 
1967 
1968 

- - 

0.00296 0.00008 

0.00424 0.00017 

0.00418 0.00012 
0.0035 1 0.00012 

Summer 
1964 
1965 
1966 
1967 
1968 

- - 

0.00218 0.00005 

0.00203 0.00005 

0.00201 0.00005 

0.00154 0.00003 

Longmont Seed Co. 
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& Legume Seeds 
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in 1965 at Nacogdoches. The clipped 
twigs and their leaves, when present, 
were ovendried at 65 C and weighed 
separately to the nearest 0.1 g. 

Various functions of stem diameter 
and length were explored as potential 
predictors of weight through regression 
analyses. Total length was the best 
single variable for predicting weight 
(r = 0.977). Schuster (1965) showed 
that multiple variables gave a signifi- 
cantly better prediction of weight than 
twig length alone, but in the present 
study addition of a second variable did 
not greatly increase the accuracy of 
estimates. 

Curvilinear trends in the relation 
between length and weight were not 
apparent and both data and reasoning 
suggested that the equation pass 
through the origin. Plottings of the 
weight over length relationship also 
indicated that the standard deviation 
of weight for a given value of length 
increased in a linear fashion with the 
length value. These circumstances sug- 
gested a model with the mean of the 
ratios (Freese, 1962) as regression co- 
efficient. 

Asheville, N. C. 

Mean Std. error 

0.00193 0.00010 
0.00264 0.00028 

0.00220 0.00016 

0.00278 0.00028 

0.00224 0.00020 

0.00116 0.00008 

0.00122 0.00008 

0.00097 0.00004 

0.00126 0.00011 

0.00124 0.00007 


