























5.1. Data collection equipment

The ability to identify plant species is essenti@mping procedures are related to the dat
needed and the degree of precision nesas/. To adieve this goalsome basic toolsfor

rangelands data collectioare needed in generathese tools arsimple and inexpensiv@igure
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Datasheetgo record quantitative direct measurementsestablisheda protocol for data
recordng on data sheets wit clear markingin the appropriate bogs. Cdculationscan
be doneatfter the fieldwak is completed

Bags tocollectfield samples The storagenethod depend on how long you are in the
field. Plastic lags areacceptabldor storing specimens forf@w hours, but if theyhave a
high moisturecontent as in fesh leaves anflowers, mold may develop quickly. Paper
bagsare more effectiveaslong asthey are keptcod. Dry leaves from arid and desert
regiorscan be stored ipaper bags without cooling. Longps of weeks rather than days
may requirepressing or drying the samples.

Quadrate ad rectanglegrames (1 n¥ or 0.5 n¥) for counting annual density and biomass
samplingThe square sampling framghoud be lightweightand easilycarriedin the field.
It can be mad®f metal, wood, or PV@ipe.

50-meter retractablemeasuringape.

A metd pin about 1 meter long sharpened to a paint

Metal stakesto tighten the measuringtape.

Hammer to inserstakesinto the ground

Clippers to harvest aboveground biomassidethe framingsquare.

Balance for weighing fresh samples

Digital cameraWhenever possibletake photosto document vegetation change&high-
resolution dgital cameras recommended.

Global Posioning System: GPS is used to locate plant comnmasdr a particular plant.
GPS data can be overlaid on Google Earth image to assegedltocation accuracy.
Pens pencilsclipboards.
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Figurel3. Simple tools needed tomgeland assessmeiaind monitoring.
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5.2. Site description

Before taking measurementsletailed properties of site and vegetation communitiesbe
studied must be identifiedSheley et a]2011). An ecological site desigation includes:

A Coordinatesof the targe site, plot locatiorsand transect staihgpoints (where required)
using GPShould be recordedElevation above mean sea level may &lsadentified.
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and sand duns).
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Vegetation communitieare distinguished by the dominant spies.
Soil type:Rangelandsoils are exemely diversdsardy, silty, loamygclay loamJimestone

Geonorphology Refersto the nature of the terrair(plains, hils, mountains, wadjstc.)
Sope: isusually expressed in percent or degsee
Climate:isthe average weather for #nregion(humid, semiarid, arid, desertetc.).
The average amount of rainfah the area

Tenuresystems frivate, communal, publjgrotected, etc.).
Current stateNatural reserve (parkyested (age of restingmplemented strategies, who

supported he projec), rotational grazinggontinuously graze, etc.).

> > >

5.3. Methods for rangelands assessment

5.3.1. Traditionaimethods

Grazing patterns stable grazing systems, seasonal, transhumant gragia.
Numberof the main types of livestocisheep, goats, camets a mixed lerd).
Distribution of water points

Method Description Design
Line-point intercept Three 50meter transects sbuld be Spoke design
technique established in each sitdrive a pin into

the ground every 50 cm ahg the
transect. At each of the 100 pdsion the
line of each transegtrecordthe plant
species and type of groundt¢se, wind
veil, crust, or litte). Intersecting transec
plotscan be in spoke or parallel design

N

Parallel design

Quadrats for density
counting

Aguadrat(1 m?) isused most often to
measure the density of annual species
Arectanguar frame (50 n¥) isused

most often to measure the densityf
perennial species. Rectangles develop
to measure the density of perennia
speciesare usually aligned with thénle
intercept. Treatments should be

replicated

- Square quadrafl m?) to
measue the density of
annual species

- Rectangulaframes(50
m?) to measure the
density of perennial
species
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Square quadrats to
measue annual biomass
usingthe harvest method

When estimating annual biomass per
qguadrat, all annuals plant material with
the boundaries of the quadrat must be
clipped evenif the plantis rooted
outside the quadratDonot harvest
plants partsoutside the quadats, even i
the plant is rooted withirthe quadrat.To
get particular precision estimates of
effect sizetreatments $ould be
replicated at least five times

- Square quadrat (in?) tg
estimate the biomass ¢
annual species

Non-destructive perennial
aboveground biomass
estimation

Take one branie from eachmedium-
sized perennial species. This reference
branch will be weiged and used as a
reference branch or experimental unit
sampling Estimate the number of
branches of each plant based on the
reference branch Determine the total
biomass okach shrulby multiplying the
number of brancksby the weightof the
reference branch after dryingnd then
multiplying by the density.

- Medium plant

-
ﬁ

- Reference branch

5.3.2. New technology to monitor and asseaagelands
Traditional procedures to aess vegetations cover include visual estimates in quadratsaand
point intercepts. These methods have been used for decades in rangatamitoring. However,
with the recent adances in geoinformatigsnew technigues for assessing and monitoring
vegetaton coverare becoming more widely used-or examplehighresolution digital ameras
offer afast, affordable and reliablevay of measurirg several key vegetatiooharacteristics
(Louhaichi et a).2018a). These neveover estimation technologies cammovide a large amount
of spatial and temporal data that can be used for understagdihanges to vegetatiawvertime.

DVCT is more efficiergsssubjective, repeathle and allowdor derivation of additional metrics.
The recorded colomtensity of each pkxel canbe readby VegMeasure to create meaningful
classes, such asareground litter, vegetation and other categories of interesthel sdtware
allowsfor the extraction of hue, calibration of thresholds, classifion of kmeans and setting
brightnessand green leaf algorithms. Large scale maps may be created with greater ehse an
repeat monitoring tracks temporal changes in vegetation.
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5.3.2.1. Field image acquisition
Held based images can be taken using a digital cam&th built in GP&ndmounted on a stad
(monopod) (Figure 14)images can be batch processqdickly and classesdetermined to
measure the percentageegetationcover.

a b

Figureld. Camera equipmenta)anddemonstration ofimage cquisition in the field

Follow these stepgo ensure standardization afnage acquisition

A To savdime, usea standard camera setupat accurately tracks the date ntie, and the
location

It is recommendd to set your camera to the highest réiston possible

Adjust cameraheight and kep the height constant throughout the sampling period
(record the height of the camera above theognd).

> >

Eliminat shadowso imagesan be processewithout additional roise

Try to keephe sameorientation of the camera

Donot zoom in or outkeepdefault).

Make sure the camera GPS redoglfeatureison.

When moving from one location to anothdry to keep the camera upright tanaintain
continuous connection of the GRBthe camerawith the satellites.

The number of images takgper sitewill depend onthe extend and homogeneity of the
target area

v v v > D
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5.3.2.2. Image processing
Digital vegetation chartingechnique(DVCT) employs an autoneal classification of digital
images using VegMeasurs@ftware This is aaon-commercial softwarg@ackagehat performs
image processing to estimateegetative ground cover in a natestructivemanner (Louhaichi
et al.,2010) Similar toquadrat samplingDVClestimates vegetation cover to determirtiee
resource status of théarget area
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Point falling on vgetation Point falling on
stones

SR L. N
Point falling on wind veil
FHgure 18. The main elements covering soil surface

Point 2

O Point 1

Pin——» Pin

W i,
: |/

e SpecieB

Specie A — Specie A

Litter

Point | Specie A| Specie B Specie ( Soil surface
1 X X X Stone
2 X Litter
3

etc.

Fgure 19. Example of data collection and completed datasheeigibnepoint intercept method.
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Specific frguency SF:

SFi is the number of points where a giv
specieds detected during a count along
the lines.

Centesimal specific
frequency: CSF

The CSF is the ratio between the numi
of points where the taxorsipresent and
the total number of points, all in
percentage pointsi.e., he centesimal
specific frequency (CBIef taxoni is
equal to theratio, expressed as a
percentage, of the number of timesifn
where the taxon isrecordedalong the
line dividedby the total number of
pointsread

Specific contribution: SC

TheSGCof a speciesdefines its
participation in gant cover. It is equal to
the quotient of the taxon's centesimal
specific frequency (CBREivided by the
sum of thecentesimalkspecific
frequencies of alihe taxadetected
along the line (Daget & Poissonet, 197

Total plant coverTC

TheTC is the ratio in % between the
number of points where at least one
taxon wadound, and the total number

of points read.

Total plant cover is less than or equal to 100%

When only onespecies is found at&ch point along the line, the sum of centesimal specif

frequency is equivalent to the total plant cover
Centesimal frequency or relative cover is the cowe a particular species
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5.4.2. Density

Density is the number of individuals of each species per surface unit (m2 @dmejty provides
a good ecological indicatof grazing intensityAs grazing pressuréncreases, lte density of
palaable specieslecreasesand the density of unpalatable species increas®ben counting
the number of annual plants, the count is made @4 m? quadrat(Figure22). For perennial
plants, the count is usually taken a rectangle 50 rhaligned with the ine intercept used to
cover measuremen{Figure 23). The number of replicationseeded is determined by the
homogeneity of the area. As the homogeneity of plant community increalsssnecessary to
increase the number of observatioris.arid areas, fiwobservationgor annual species and three
observations for perennial speciase usually used

Fgure 21. Frame of 1 m2 for annual plants densit Figure 22. Frame of 50 rhfor perennials density
measurement.
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FHgure 23. Measurin the density of annual species using a frame of 1 m x 1 m and counting the r
of species rooted inside the fraifheft),. Recording numbers in the datashgaght).
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5.4.3. Aboveground biomass

The most common angimplest method for biomass measurementasusea quadrat frameor
harvesting, drying and weighing the specimensWhile simple in principle, biomass
measurements are difficult tdo in practice, especially for shrubs and trees.

5.4.3.1. Biomas®f annualspecies

Measuring vegetation biomass best doneat the peak growth perioduring favorable growth
periods, the abundance of annuallgnts (generally therophytesis high. To estimate their

biomass;o use a 1 m? quadrafHgures 24, 25). Bianass should belippedas close to the soill
surface as possibl&Veigh theharvested biomass with a balance or spring saal¢he field if

possibleto get thefresh matter weight Sampleshould then bedried for 48 hours at 8@ and

weighedagain to géthe dry matter weight.
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Fgure 24. Clip aboveground biomass rooted inside the frame as close to the soil surfarssdue.

FHgure 25. Store samples in paper bags, weigh, and mark for determidipgnatter content after
laboratory drying.
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https://scholarsbank.uoregon.edu/xmlui/bitstream/handle/1794/22964/WP_80.pdf?sequence=1&isAllowed=y
https://scholarsbank.uoregon.edu/xmlui/bitstream/handle/1794/22964/WP_80.pdf?sequence=1&isAllowed=y



https://hdl.handle.net/20.500.11766/9201
https://repo.mel.cgiar.org/handle/20.500.11766/9200
http://dx.doi.org/10.2305/IUCN.UK.2017-2.RLTS.T44340011A44340071.en
http://dx.doi.org/10.2305/IUCN.UK.2017-2.RLTS.T44340011A44340071.en
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