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5.1. Data collection equipment  
The ability to identify plant species is essential. Sampling procedures are related to the data 

needed and the degree of precision necessary. To achieve this goal, some basic tools for 

rangelands data collection are needed in general, these tools are simple and inexpensive (Figure 

13).  

Á Datasheets to record quantitative direct measurements: established a protocol for data 

recording on data sheets with clear markings in the appropriate boxes. Calculations can 

be done after the fieldwork is completed. 

Á Bags to collect field samples: The storage method depends on how long you are in the 

field. Plastic bags are acceptable for storing specimens for a few hours, but if they have a 

high moisture content as in fresh leaves and flowers, mold may develop quickly. Paper 

bags are more effective as long as they are kept cool. Dry leaves from arid and desert 

regions can be stored in paper bags without cooling. Long trips of weeks rather than days 

may require pressing or drying the samples. 

Á Quadrate and rectangles frames (1 m2 or 0.5 m2) for counting annual density and biomass 

sampling: The square sampling frame should be lightweight and easily carried in the field. 

It can be made of metal, wood, or PVC pipe. 

Á 50-meter retractable measuring tape. 

Á A metal pin about 1 meter long sharpened to a point. 

Á Metal stakes to tighten the measuring tape. 

Á Hammer to insert stakes into the ground. 

Á Clippers to harvest aboveground biomass inside the framing square. 

Á Balance for weighing fresh samples. 

Á Digital camera: Whenever possible, take photos to document vegetation changes. A high-

resolution digital camera is recommended. 

Á Global Positioning System: GPS is used to locate plant communities or a particular plant. 

GPS data can be overlaid on Google Earth image to assess the geolocation accuracy. 

Á Pens, pencils, clipboards. 

 
Figure 13. Simple tools needed to rangeland assessment and monitoring. 
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5.2. Site description  

Before taking measurements, detailed properties of site and vegetation communities to be 

studied must be identified (Sheley et al., 2011). An ecological site description includes: 

Á Coordinates of the target site, plot locations and transect starting points (where required) 

using GPS should be recorded. Elevation above mean sea level may also be identified. 

Á Vegetation communities are distinguished by the dominant species.  

Á Soil type: Rangeland soils are extremely diverse (sandy, silty, loamy, clay loam, limestone 

and sand dunes). 

Á Geomorphology: Refers to the nature of the terrain (plains, hills, mountains,  wadis, etc.). 

Á Slope: is usually expressed in percent or degrees. 

Á Climate: is the average weather for the region (humid, semi-arid, arid, desert, etc.). 

Á The average amount of rainfall in the area. 

Á Tenure systems (private, communal, public, protected, etc.). 

Á Current state: Natural reserve (park), rested (age of resting, implemented strategies, who 

supported the project), rotational grazing, continuously grazed, etc.). 

Á  Grazing patterns:  stable grazing systems, seasonal, transhumant grazing, etc.). 

Á Number of the main types of livestock (sheep, goats, camels or a mixed herd). 

Á Distribution of water points. 

 

 

5.3. Methods for rangelands assessment  

5.3.1. Traditional methods  

Method Description Design 

Line-point intercept 
technique 
 

Three 50-meter transects should be 
established in each site. drive a pin into 
the ground every 50 cm along the 
transect. At each of the 100 points on the 
line of each transect, record the plant 
species and type of ground (stone, wind 
veil, crust, or litter). Intersecting transect 
plots can be in spoke or parallel design. 

Spoke design 
 
 
 

 
Parallel design 

 
 

Quadrats for density 
counting 

A quadrat (1 m2) is used most often to 
measure the density of annual species. 
A rectangular frame (50 m2) is used 
most often to measure the density of 
perennial species. Rectangles developed 
to measure the density of perennial 
species are usually aligned with the line 
intercept. Treatments should be 
replicated.  

- Square quadrat (1 m2) to 
measure the density of 
annual species 

- Rectangular frames (50 
m2) to measure the 
density of  perennial 
species  
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Square quadrats to 
measure annual biomass 
using the harvest method 

When estimating annual biomass per 
quadrat, all annuals plant material within 
the boundaries of the quadrat must be 
clipped, even if the plant is rooted 
outside the quadrat. Do not harvest 
plants parts outside the quadrats, even if 
the plant is rooted within the quadrat. To 
get particular precision estimates of 
effect size, treatments should be 
replicated at least five times 

- Square quadrat (1 m2) to 
estimate the biomass of 
annual species 
 

Non-destructive perennial 
aboveground biomass 
estimation 

Take one branch from each medium-
sized perennial species. This reference 
branch will be weighed and used as a 
reference branch or experimental unit for 
sampling. Estimate the number of 
branches of each plant based on the 
reference branch. Determine the total 
biomass of each shrub by multiplying the 
number of branches by the weight of the 
reference branch after drying and then 
multiplying by the density. 

- Medium plant 
 
 
 
 

- Reference branch 
 
 

 
 

5.3.2. New technology to monitor and assess rangelands  

Traditional procedures to assess vegetations cover include visual estimates in quadrats and at 

point intercepts. These methods have been used for decades in rangeland monitoring. However, 

with the recent advances in geoinformatics, new techniques for assessing and monitoring 

vegetation cover are becoming more widely used.  For example, high-resolution digital cameras 

offer a fast, affordable and reliable way of measuring several key vegetation characteristics 

(Louhaichi et al., 2018a). These new cover estimation technologies can provide a large amount 

of spatial and temporal data that can be used for understanding changes to vegetation over time.  

DVCT is more efficient, less subjective, repeatable and allows for derivation of additional metrics. 

The recorded color intensity of each pixel can be read by VegMeasure to create meaningful 

classes, such as bareground, litter, vegetation and other categories of interest. The software 

allows for the extraction of hue, calibration of thresholds, classification of K-means and setting 

brightness and green leaf algorithms. Large scale maps may be created with greater ease and 

repeat monitoring tracks temporal changes in vegetation.  
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5.3.2.1. Field image acquisition 

Field based images can be taken using a digital camera with built in GPS and mounted on a stand 

(monopod) (Figure 14). Images can be batch processed quickly and classes determined to 

measure the percentage vegetation cover.  

 
Figure 14. Camera equipment (a) and demonstration of image acquisition in the field. 

Follow these steps to ensure standardization of image acquisition:  

Á To save time, use a standard camera setup that accurately tracks the date, time, and the 

location 

Á It is recommended to set your camera to the highest resolution possible. 

Á Adjust camera height and keep the height constant throughout the sampling  period 

(record the height of the camera above the ground). 

 

Á Eliminate shadow so images can be processed without additional noise. 

Á Try to keep the same orientation of the camera.   

Á Do not zoom in or out (keep default). 

Á Make sure the camera GPS recording feature is on. 

Á When moving from one location to another, try to keep the camera upright to maintain 

continuous connection of the GPS in the camera with the satellites. 

Á The number of images taken per site will depend on the extend and homogeneity of the 

target area. 

 

5.3.2.2. Image processing 

Digital vegetation charting technique (DVCT) employs an automated classification of digital 

images using VegMeasure® software. This is a non-commercial software package that performs 

image processing to estimate vegetative ground cover in a non-destructive manner (Louhaichi 

et al., 2010). Similar to quadrat sampling, DVCT estimates vegetation cover to determine the 

resource status of the target area. 
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Point falling on vegetation Point falling on 

stones 
   Point falling on soils crust 

 

Point falling on litter Point falling on wind veil 
Figure 18. The main elements covering soil surface 

 

 

 
Figure 19. Example of data collection and completed datasheet using line-point intercept method. 

 

Point Specie A Specie B Specie C Soil surface

1 x x x Stone

2 x Litter

3

etc.
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Specific frequency SF: SFi is the number of points where a given 
species is detected during a count along 
the lines. 

ἡἐ░ ἶ░ 

Centesimal specific 
frequency: CSF 

The CSF is the ratio between the number 
of points where the taxon is present and 
the total number of points, all in 
percentage points, i.e., the centesimal 
specific frequency (CSFi) of taxon i is 
equal to the ratio, expressed as a 
percentage, of the number of times (ni) 
where the taxon i is recorded along the 
line divided by the total number of 
points read 
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Specific contribution: SC The SCi of a species i defines its 
participation in plant cover. It is equal to 
the quotient of the taxon's centesimal 
specific frequency (CSFi) divided by the 
sum of the centesimal specific 
frequencies of all the taxa detected 
along the line (Daget & Poissonet, 1971) 
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Total plant cover: TC The TC is the ratio in % between the 
number of points where at least one 
taxon was found, and the total number 
of points read. 

4#  
Î

.
 

 

Total plant cover is less than or equal to 100% 
When only one species is found at each point along the line, the sum of centesimal specific 
frequency is equivalent to the total plant cover. 
Centesimal frequency or relative cover is the cover of a particular species. 
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5.4.2. Density  

Density is the number of individuals of each species per surface unit (m² or ha). Density provides 

a good ecological indicator of grazing intensity. As grazing pressure increases, the density of 

palatable species decreases, and the density of unpalatable species increases. When counting 

the number of annual plants, the count is made on a 1 m² quadrat (Figure 22). For perennial 

plants,  the count is usually taken in a rectangle 50 m2 aligned with the line intercept used to 

cover measurement (Figure 23). The number of replications needed is determined by the 

homogeneity of the area. As the homogeneity of plant community increases, it is necessary to 

increase the number of observations. In arid areas, five observations for annual species and three 

observations for perennial species are usually used. 

  

Figure 21. Frame of 1 m2 for annual plants density. Figure 22. Frame of 50 m2 for perennials density 
measurement.  

 

 

 
Figure 23.  Measuring the density of annual species using a frame of 1 m x 1 m and counting the number 
of species rooted inside the frame(left),. Recording numbers in the datasheet(right). 
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5.4.3. Aboveground biomass  

The most common and simplest method for biomass measurement is to use a quadrat frame for 

harvesting, drying and weighing the specimens. While simple in principle, biomass 

measurements are difficult to do in practice, especially for shrubs and trees. 

5.4.3.1. Biomass of annual species  

Measuring vegetation biomass is best done at the peak growth period. During favorable growth 

periods, the abundance of annual plants (generally therophytes) is high. To estimate their 

biomass, to use a 1 m² quadrat (Figures 24, 25). Biomass should be clipped as close to the soil 

surface as possible. Weigh the harvested biomass with a balance or spring scale, in the field if 

possible, to get the fresh matter weight. Samples should then be dried for 48 hours at 80oC and 

weighed again to get the dry matter weight.  

 
Figure 24. Clip aboveground biomass rooted inside the frame as close to the soil surface as possible. 

 
Figure 25. Store samples in paper bags, weigh, and mark for determining dry matter content after 
laboratory drying. 
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