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Modification of the Point 
Frame for 

Quantitative Hydraulic 
Investigations 

Syndi J. Dudley, Charles D. Bonham, Steven R. Abt, and J. Craig Fischenich 

V egetation in channels and floodplains plays an im- 

portant role in the structure and productivity of a ri- 
parian ecosystem. Unfortunately, removal of vege- 

tation is often practiced as a means of flood control be- 
cause its presence slows the flow velocity and increases 
flood depths. In general, the greater the density of the 
vegetation, the slower and deeper the flow. The ratio of 
the flow area blocked by vegetation to the flow area for a 
specified stream reach is commonly used in hydraulic 
calculations for estimating flow velocity for vegetated 
streams and floodplains (Petryk and Bosmajian 1975, 
Flippin-Dudley 1996). However, quantitative methods for 
field measurement of vegetation density are lacking. It is 
hoped that development of techniques to quantify effects 
of vegetation on flow velocity will inspire new strategies 
for floodplain management that focus on maintenance of 
the stream's environmental integrity and capacity to con- 

vey flood flows. 
The point frame, originally proposed by Levy and 

Madden (1933), has been successfully used as a tool for 

vegetation measurement for more than 60-years be- 
cause it incorporates many desirable features and it is 

readily applicable to small and large-scale vegetation 
surveys. Point methods are considered to be one of the 
most objective techniques for vegetation analysis 
(Bonham 1989). Research has shown the point method 
to be accurate, efficient, and reliable (Tinney et al., 
1937, Cook and Box 1961). Several authors have con- 
sidered the point frame as an accurate standard with 
which to compare other methods for measuring vegeta- 
tion (Baker and Thomas 1983, Floyd and Anderson 
1987). The basic design of the point frame with its sam- 

pling precision can be easily adapted for specific pur- 
poses, without compromising accuracy or usefulness 
(Baker and Thomas 1983). 

The point frame was modified for application in dense- 

ly vegetated channels and floodplains by constructing a 
frame to support a pin in the horizontal point frame 
(HPF) which consists of two poles and three sets (two 
each) of cross-arms inclined at an angel of 45 degrees. 
Inclined cross-arms account for variation of vegetation 

Fig. 1. Schematic drawing of the horizontal point frame with three 
sets of cross-arms, each fabricated with 20 holes used for guid- 
ing pin horizontally through vegetation. 
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density both vertically and across the width of the frame. 
Each cross-arm is fabricated with equally spaced holes 
that are aligned with holes in the opposite cross-arm. 
Stakes, attached to the lower ends of the poles allow the 
frame to be free standing when staked into the ground. 

The frame was constructed of aluminum, though any 
rigid, light weight material is acceptable. The instrument 
in Fig. 1 weighs 14 lbs. and the poles consist of five 2.0 
ft. sections that are connected forming one pole that is 
4.0 ft. in length and another 6.0 ft. in length. The detach- 
able poles make the instrument compact for storage and 
allow the operator to construct a frame that is 2.0, 4.0, or 
6.0 ft. in height, depending on the expected depth of 
flow. 

The cross-arms are loosely attached such that the frame 
collapses for easy transport and maneuverability through 
dense foliage. Each cross-arm is 3.2 ft. in length and con- 
tains 20 holes spaced equally over a length of 2.8 ft. The 
holes are numbered for easy record keeping. The brass 
pin is 1.0 ft. long and sharpened to a point at one end. A 6- 
inch pin can be used in dense vegetation, such as grass 
(e.g., when the mean number of hits per pin is greater than 
one). A pin longer than 1.0 ft. is not recommended be- 
cause it is difficult to visually track the point without disturb- 
ing the vegetation. 

Figure 2 illustrates step-by-step how the point frame is 
used to measure the vegetation density. The frame is 
staked in the area under investigation with the frame ori- 
ented such that pins are projected in the downstream di- 
rection (Fig. 2a). The pin is slowly pushed through each 
hole in the frame while all contacts made by the point of 
the pin with any plant part (hit) are recorded (Fig. 2b). 
For example, in herbaceous vegetation, such as grasses 
and forbs growing in the stream channels, the operator 
would insert pins beginning at the lower left hand hole at 
a height of 1-inch and ending at the height of the vegeta- 
tion. The frame is then lifted, collapsed and moved to 
another location (Fig. 2c). The entire procedure is re- 
peated until the desired number of points has been ob- 
tained to provide an estimate of vegetation density with- 
in the specified level of error. Methods for determining 
how many measurements are necessary are presented 
by Meuller-Dombois and Ellenberg (1974). Vegetation 
density is calculated by 

Vegetation density = Number of Hits 1 
(1) 

Number of Points D 

where D is the pin length. For example, if 200 hits are 
recorded from a total of 1,200 points using a 1.0 ft pin, 
vegetation density is 0.017 (200 hits/i .0 ft). 

Measurements with the point frame may be taken by 
one or two people. The advantage of a two-person team 
is that one person can insert the pin while the other 
records data. However, one person can use the point 

Fig. 2. Procedure for using the horizontal point frame. 
(a) stake frame in vegetation 

b) push 1.0-ft. long pins through each hole in the frame 
while recording all contacts with vegetation 

(c) unstake and collapse frame. 
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records data. However, one person can use the point 
frame by tape recording the data and transcribing it 
later. 

The Point Frame is designed for use in dense vegeta- 
tion, when as a rule-of-thumb, a person walking through 
the area would be in constant contact with vegetation. 
The basic point quadrat technique is being adapted for 
evaluation of resistance to flow in vegetated streams 
and floodplains. Its most valuable features are: 

it permits the quantitative assessment of vegeta- 
tion density for dense vegetation in which direct 
measurement is impossible or impractical 

• it permits a direct measure of vegetation density 
in the field 

• it provides a close examination and separation of 
the individual plant elements contributing to the 
resistance 

• it measures vegetation density with minimal dis- 
turbance of the vegetation 

• it is inexpensive to construct and can be applied 
with minimal training 
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