FIELD SAMPLING TECHNIQUES

What is sampling?

· A short-cut method for investigating a whole population

· Data is gathered from a small part of the whole population and used to inform what the whole picture is like

Why sample?
In reality there is simply not enough time, energy, money, labor / manpower, equipment or access to suitable sites to measure every single item or site within the population. Therefore researchers adopt an appropriate sampling strategy to obtain a representative and statistically valid sample of the whole.

Sampling considerations

· Larger sample sizes are more accurate representations of the whole.

· The sample size chosen is a balance between obtaining a statistically valid representation and the time, energy, money, labor, equipment and access available.

· A sampling strategy made with the minimum of bias is the most statistically valid.

· Most approaches assume that the population has a normal distribution where most items or individuals clustered close to the mean with few extremes.

· A 95% probability or confidence level is usually assumed, e.g. 95% of units lie within +/- 2 standard deviations from the mean.

· This also means that up to 5% may lie outside of this. Sampling, no matter how good, can only ever claim to be a very close estimate.

The Biology Fieldwork website includes a useful animation of normal distribution as well as an explanation of the normal distribution curve (bell curve).

http://geographyfieldwork.com/StandardDeviation1.htm
A. SAMPLING TECHNIQUES

1. Random

2. Systematic

3. Stratified

Within these techniques, you then decide on a method.

Sampling Methods

a. Point
b. Line
c. Area

1. RANDOM SAMPLING

· Least biased of all sampling techniques: there is no subjectivity - each member of the total population has an equal chance of selection.
· Obtain using random number tables.
· Microsoft Excel has a function to produce random numbers. The function is =RAND(). Type that into a cell and it will produce a random number in that cell. Copy the formula throughout a selection of cells and it will produce random numbers. You can modify the formula to obtain whatever range you wish, e.g. if you wanted random numbers from 1 to 250, you could enter the following formula: =INT (250*RAND())+1, where INT eliminates the digits after the decimal, 250* creates the range to be covered and +1 sets the lowest number in the range. Paired numbers can also be obtained using =INT (9000*RAND())+1000.

· Generate random numbers to use as grid coordinates, the length between sampling stations along a transect or in any feasible way.

A. Random Point Sampling

· Draw a grid over a map of the study area.

· Use random numbers as coordinates / grid references for the points.

· Sampling takes place as feasibly close to these points as possible.

B. Random Line Sampling

· Use random numbers to mark pairs of coordinates or grid references on a map of the study area.

· Join points to form lines for sampling.

C. Random Area Sampling

· Use random numbers to mark the bottom left (south west) corner of quadrants or grid squares for sampling.
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Figure 1: A random number grid showing methods of generating random numbers, lines and areas.

D. Advantages & Disadvantages of Random Sampling
Advantages

· Useful with large sample populations.

· Avoids bias.

Disadvantages

· Can lead to poor representation of the overall population or area if the random numbers generated miss large areas. It’s worse if the study area is very large.

· There may be practical constraints in terms of time available and access to certain parts of the study area.

2. SYSTEMATIC SAMPLING


Choose samples through a systematic or uniform method.

· evenly distributed across a spatial context, e.g. every 2 feet along a transect line

· at regular intervals across a temporal context, e.g. every half hour or at set times

· regularly numbered, e.g. every 10th unit

A. Systematic Point Sampling

· Draw a grid over a map of the study area with the intersections of the grid lines or the middle of each grid square as points. Sample as close to these points as feasibly possible.

· Systematically identify points along a transect line, e.g. every 2 feet or every 4th tree.

B. Systematic Line Sampling

· Use the eastings or northings of a grid on a map to identify transect lines (see C and D below).

· Within a defined area (for example, a beach), conduct a transect across the area every 10 feet along the length of the area.

C. Systematic Area Sampling

· Using a map of the study area, identify a pattern of grid squares for sampling, e.g. every 2nd or 3rd grid square down or across the area (see E below). The southwest corner will then mark the corner of a quadrat.

· Patterns can be any shape or direction as long as they are regular (see F below).
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Figure 2: Systemic sampling grid showing methods of generating systemic points, lines and areas.

D. Advantages & Disadvantages of Systematic Sampling
Advantages

· More straight-forward than random sampling.

· Don’t necessarily have to use a grid … sampling just has to be at uniform intervals.

· More easily achieves good coverage of study area than random sampling.

Disadvantages

· More biased since not all units have an equal chance of selection.

· May lead to over - or under-representation of a particular pattern.

3. STRATIFIED SAMPLING
· Used when population made up of sub-sets of known size and that comprise different proportions of total population.

· Stratified sampling ensures results are proportional and representative of the whole.

A. Stratified Systematic Sampling

· Divide population into known groups.

· Sample each group using a systematic approach.

· Sample a number in each group proportional to its known size in the population.

· For example, the number of each variety of plant sampled should be in proportion to the number of each variety of plant in the study area but, within each variety, use a systematic approach by sampling every 5th plant.

B. Stratified Random Sampling

· Useful when comparing two areas (two woodlands, river catchments, rock types) or when studying a population with sub-sets of known size (woodland with distinctly different habitats).

· May use random point, line or area techniques as long as the number of measurements taken is in proportion to the size of the whole.

· For example, researchers plan to take 20 samples from an area under study. A shrubby clearing accounts for 10% of the total area so they need to take 2 samples (10% of 20) within the clearing. They randomly (A) or systematically (B) identify the sample points within each separate area.
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Figure 3: A diagram highlighting the benefits of using stratified random sampling and stratified systemic sampling within certain fieldwork sites.

C. Advantages & Disadvantages of Stratified Sampling
Advantages

· Use with random or systematic sampling and with point, line or area techniques.

· With known proportions of sub-sets, can generate results which are more representative of the whole population.

· Very flexible and applicable to many geographic enquiries.

· Can make correlations and comparisons between sub-sets.

· Takes into account the proportional area of each habitat within the whole area under study.
Disadvantages

· To work properly, the proportions of the sub-sets must be known and accurate.

· It can be hard to stratify questionnaire data collection - accurate, up to date population data may not be available and it may be hard to identify people's age or social background effectively.

B. FIELD SAMPLING METHODS

1. VERTICAL TRANSECT

A vertical transect is a line that stretches from a high point to a low point along which data is collected. The beginning and end of the transect line are typically marked by a bolt or marker embedded in the ground. Markers ensure that you revisit the same spot each time you return to the site. Stretch a measuring tape between the two markers, creating the transect line. Mark sample points at specified regular intervals (e.g., every 3 feet). Perform the specified data collection at each sample point along the entire length of the transect.

2. RANDOM SAMPLE POINTS IN A PERMANENT AREA

When large areas are relatively flat and uniform, mark the four corners of the area with tape, field paint or cones.

Place sample points inside the area using a series of randomly generated number pairs. Using a measuring tape and the 1st number of the 1st pair, locate a position _ yards from a marked corner of the area. At that point, use a second measuring tape perpendicular to the first, and the 2nd number of the 1st pair to find the location _ yards from the 1st point.
Repeat the above procedure, finding the required number of random sample points. In some cases, random numbers will place a sample point in a dangerous or inaccessible location. Move the sample point to a level area as close to the original location as possible. Perform the specified data collection at each sample point.
3. RANDOM WALK

In some habitats it is difficult to set up numbered grids (e.g. woodlands). In these areas a random walk may be used. In this method, each sample point is located by using two randomly generated numbers – a number between 0 and 360 as a compass bearing and a number indicating the number of paces taken in that direction. (Although not quite as accurate, you can also use, for the 1st number, a number between 1-12 as a clock-face bearing.)

Repeat the above procedure, finding the required number of random sample points. Perform the specified data collection at each sample point.
4. FLAGGED TRANSECT

Place a 150’ line parallel to the area. Choose five random numbers between 0 and 50. Locate these positions along the 150’ line. Stretch a 30’ transect perpendicular to the 150’ line. Securely place a flag every 10’ along the transect. Perform the specified data collection at each of the 15 flags along the transect.

5. SUCCESSION TRANSECTS

Succession transects can be created in much the same way as vertical transects. The beginning and end of the transect line are typically marked by a bolt or marker embedded in the ground. Markers ensure that you revisit the same spot each time you return to the site. Stretch a measuring tape between the two markers, creating the transect line. Mark sample points at specified regular intervals (e.g., every 3 feet). Perform the specified data collection at each sample point along the entire length of the transect. 

C. FIELD DATA COLLECTION METHODS

1. SPECIES ABUNDANCE AT RANDOM SAMPLE POINTS

Species abundance monitoring takes place at specified sample points using a square grid called a quadrat. Typically, a quadrat is a grid of ten squares by ten squares allowing easy approximation of percent coverage.
Center a quadrat directly over a sample point. Record species abundance within the quadrat using the ACFOR scale.

The ACFOR Scale for Measuring Species Abundance

A = ABUNDANT (species present in 30% or more of quadrant squares)
C = COMMON (species present in 20-29% of quadrant squares)
F = FREQUENT (species present in 10-19% of quadrant squares)
O = OCCASIONAL (species present in 5-9% of quadrant squares)
R = RARE (species present in 1-4% of quadrant squares)
When the count for one sample point is completed, proceed to the next. Continue until all sample points have been monitored. Typically counts of selected species in 10 to 20 randomly placed 1 ft2 quadrats provide good estimates for statistical comparison over time.
2. TOTAL COUNTS OF SPECIES ABUNDANCE

In this procedure, count all individuals of selected large, presumably important species in one or more large defined areas. In teams of two or three, systematically search the entire area moving back and forth in successive swaths about the width of outstretched arms. Designate one person as the recorder. This person is responsible for recording the data. As other team members search, they tell the recorder what they see as they see it. Have multiple teams count the selected species in the same defined area and average the numbers counted. The average number counted provides a reasonable estimate for comparison over time.
3. SUCCESSION STUDIES

Using a vegetation succession transect, investigate the effect of light on vegetation growth by using a transect from the edge of a woodland (or a clearing) into a wooded area. Use a light meter at pre-determined intervals along the transect to establish the levels of light penetrating the canopy. Survey the canopy by holding a quadrant above your head and estimating percentage cover.

A transect across a geological boundary with a clear pH change related to plant species distribution can also be successful in the right habitat but the plant identification is more challenging.
Succession transects are also appropriate for comparing invertebrate communities along a transect into a wooded area.

Other uses of succession transects include a comparison of deciduous and coniferous woodlands,  or a comparison of woodlands under different management regimes in terms of factors such as the age and density of vegetation; the diversity of plant, invertebrate, bird or mammal species; light intensity; or soil type.

[For a good illustration of a typical Texas South Plains habitat succession, look at the Stages of Plant Succession and Associated Wildlife Species in a Typical South Plains Habitat handout.]

4. DATA COLLECTION USING EQUIPMENT

Follow specific directions for the use and maintenance of each piece of equipment.

