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Introduction and Overview



Introduction
This manual is written for people who want to implement a local, community-based
rangeland monitoring system in the Horn of Africa region. The principles and methods
introduced in this book can also be used by ranchers, park or conservancy managers,
researchers, and other stakeholders.
Throughout the manual, we suggest ways to involve local communities and other
stakeholders in the process of deciding what, where, when, and how to monitor. At the
same time, we suggest guidelines for simple, science-based monitoring that can be carried
out by community members. The only tools needed to collect the data using the methods
we suggest are a pencil, a stick, and a copy of the datasheet.
We hope that the combination of local knowledge and scientific principles will allow
you and/or your community to develop a simple, sustainable, and informative system for
monitoring changes in the health of your rangelands.

What is Rangeland Monitoring?
Rangeland monitoring is observing or measuring changes in the health of the
land over space and time.


Why Monitor?
Monitoring rangeland health can be useful for many reasons. For example, it can help
you and your community to:
• Decide whether the current management is affecting the land in the way that you
want it to.
• Compare areas that are being managed differently.
• Notice early signs (‘early-warning indicators’) of rangeland degradation before the
land becomes more degraded.
• Show development partners, community members, and other interested parties that
rangeland health is improving.
• Settle disputes about which management actions are working best.
Monitoring is an essential part of every management plan (see Figure 1). Monitoring
allows you to evaluate the effectiveness of your management and change your
management plan if it is not leading you towards your management objectives.

Figure 1: Monitoring as part of the management process
Define your management objectives
Make a management plan
Including where, how, and when management activities will occur
Define monitoring objectives
Make a monitoring plan
Including where, what, and when to monitor
Monitor
Interpret results of monitoring
Is current management helping you to reach or
move towards your management objectives?



How to Develop a Monitoring System
Using the Simple Process Described in this Manual
This manual will guide you through the steps of designing and implementing a
monitoring program. The process includes nine key steps:
Step 1: Define your management objectives
Step 2: Define your monitoring objectives
Step 3: Decide what to monitor
Step 4: Decide where to monitor
Step 5: Decide when and how often to monitor
Step 6: Document a specific monitoring plan
Step 7: Carry out the monitoring (collect the data)
Step 8: Interpret the results
Step 9: Learn from and act on the results

Do I have to read it all?
No. This manual is organised into three sections, some of which may be more or less
relevant to your needs:
• Section I gives a simple set of guidelines for the nine steps to designing and
implementing a monitoring program.
• Section II gives a more detailed set of methods for collecting monitoring data in the
field.
• Section III gives additional information and resources for designing and carrying out a
monitoring program.
We suggest that you read through Section I before proceeding. However, if you already
have a clear idea of why, what, and where you want to monitor, you may skip directly to
Section II.


Section I: Nine Steps to Designing
a Monitoring Program



Step 1: Define Your Management Objectives
Defining what you want from the land in the long-term and what your specific
management objectives are will help make sure that your monitoring informs your future
management decisions (See Figure 1: Monitoring as Part of the Management Process - page
7).
1. Define your general objectives. Ask yourself or your community: What do you want
the land to look like ten or twenty years from now? What goods and services do you
want it to be able to provide? Imagine this as a description of what you would like
the land to be like in the future. Keep this description broad. See Box 1: Examples of
Management Objectives for some examples.
2. Make sure your objectives are possible and realistic (see Box 2: Different Sites have
Different Potentials), as well as clear and understandable to all stakeholders.
3. Define your specific objectives. How do you want your management to affect the
land in the next 1, 5, 10, and 20 years? Try to be as specific as possible. For example,
if your objective is to increase forage production for livestock, your specific objectives
will depend on whether you are managing for cattle, sheep, goats, camels, or a
combination of these animals.
4. Record both general and specific management objectives in a document that
everyone involved with collecting and using the monitoring data will be able to access
(see Step 6: Document a Specific Monitoring Plan).
5. Identify and record any management actions you are already taking towards
your management objectives. What outcomes do you expect or want from these
management actions? For example, if you are doing bush clearing, what positive
outcomes do you expect from the bush clearing?

Box 1: Examples of Management Objectives
Some common management objectives include:
• Minimise land degradation and erosion
• Maximise forage production for livestock
• Maintain or improve habitat for wildlife
A future landscape description might include features like:
• Abundant grass of a variety of species that can support livestock
• Little bare soil
• Some trees and shrubs of a variety of ages and sizes
• Abundant wildlife of a variety of species
• Soil that absorbs rainwater, rather than letting it run off
• Healthy plants and good cycling of minerals back into the soil
10

Box 2: Different Sites Have Different Potentials
‘Site potential’ refers to what is possible at a site, if it is well-managed. Different
sites have different potentials, depending on the soil and the climate. For example,
sites with deep soils usually have higher potential for plant cover than sites with
shallow, rocky soils.

This degraded hillside has low potential to recover, since much of the soil has eroded
away. The remaining soil is very shallow with a lot of exposed bedrock. Although this
site can recover to a healthier state, it is unlikely to support high cover of perennial
grasses.

11

Step 2: Define Your Monitoring Objectives
1. Ask yourself or your community:
a. What do you want to learn from your monitoring?
b. Are there management or restoration activities you want to monitor?
c. Are there areas you are concerned about – such as areas where the risk of
degradation is high – that you especially want to monitor?
d. Do you want to monitor changes over the whole landscape or changes in
specific areas that are likely to change within a few years? Or both?
2. Revisit your monitoring objectives after you have worked through Steps 3, 4, and 5,
below (Decide What to Monitor, Decide Where to Monitor, and Decide When and
How Often to Monitor). Make sure you can achieve your monitoring objectives, given
how much time you and your community can spend on monitoring. Also, be sure that
your monitoring objectives will help you meet your management objectives.

Box 3: Examples of Monitoring Objectives
• Compare ‘conservation areas,’ where livestock are rarely allowed, to
‘settlement areas,’ where livestock densities are high
• Compare areas where you are trying different management approaches
– such as bush clearing, fire, various grazing regimes, or reseeding – with
each other or with areas that are not being actively managed
• Monitor changes in specific, target areas that you think might change more
quickly than the rest of the landscape
• Monitor changes in the most common or most important habitats in the
landscape
• Monitor changes over the landscape as a whole

12

Step 3: Decide What to Monitor
1. For each management objective, ask yourself or your community:
a. What observable changes in the land will indicate that you are meeting your
management objectives?
b. Are there ‘early-warning’ indicators that you are meeting or not meeting these
objectives?
2. Use Table 1: Suggested Indicators for Three Common Management Objectives to help
choose the indicators you want to monitor. The indicators in Table 1 are described
more fully in the Box 5: Basic Indicators.
3. Decide which measurements you want to make, based on your indicators. For help,
use Box 5: Basic Indicators. An example is given in Box 6: Indicator Selection by
Kalama Community.
4. Decide whether there are any specific plant species you want to monitor for changes
in cover and/or density.

Box 4: Community members in Kenya and Ethiopia describe some of the
changes they have seen in their land over the last few decades:
“Now the only kinds of plants growing are the ones that grow faster
during the short rains” – Albert Kuseyo, Ol Kiramatian Community, Kajiado
District, Kenya – observing that there are now fewer perennial grasses and
more annual grasses

An increasing density
of undesirable
plants, such as this
Sansevieria, is often a
sign of overgrazing.
13

More bare ground means
more erosion and less
forage for livestock and
wildlife.

“The cattle paths to the river became gullies” – Lela Kinyaga, Chairman of
Natural Resources Committee, Il Ngwesi Community, Isiolo District, Kenya
“Where there used to be open places, it is now bushy with lots of bare
soil within those areas” – Jackson Letoiye – Westgate Community, Samburu
District, Kenya
“Before, the water was sinking into the land. Now it is washing over it.”
– Robba Bulga, Karayu Community, Awash Fentale District, Ethiopia

Water can flow quickly and
cause erosion in places
where there are large gaps
between plants.
14

Table 1: Suggested Indicators for Three Common Management Objectives. Not all indicators
are important for every management objective. This table provides suggestions about the
relative importance of these indicators for each management objective. You can also fill in
additional management objectives and indicators in the blank spaces. The indicators are
described more fully in Box 5: Basic Indicators.
Management
Objective

Indicator
Amount
of bare
soil

Perennial
grass
cover

Tree /
shrub
cover

Gaps
between
plants

Plant
height

Tree /
shrub
density

Minimise land
degradation
(erosion)

High

High

Medium

High

Low

Medium

Maximise
forage
production for
livestock

High

High

High

Low

High

Medium

Maintain
habitat
structure for
wildlife

High

High

High

High

High

High

Other:
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Other:

Box 5: Basic Indicators
We suggest six basic indicators that can be measured using four basic methods. Each of
the four methods is presented in more detail in Section II.
Indicator

Description

Method

Amount
of bare
soil

More bare soil (soil that is not protected by dead plant material
or rocks) means more erosion and less forage for livestock and
wildlife.

Cover

Perennial Most managers want more of the ground to be covered by
grass
perennial grasses, as this means more forage for livestock and
cover
less erosion.

Cover

Most managers want more cover of ‘good’ trees and shrubs
Tree and
(which provide forage to browsing livestock, such as goats
shrub
and camels) and less cover of ‘bad’ trees and shrubs (problem
cover
species, such as Acacia reficiens, Prosopis, or Opuntia).

Cover

Tree and shrub density, together with tree and shrub cover, tells
Tree and managers whether they are getting more ‘good’ or ‘bad’ trees
shrub
in the landscape. Increasing seedling densities is a good earlydensity warning indicator that tree cover is going to increase in the
future.

Tree /
shrub
density

Gaps in
ground
cover

When plants are close together, water and wind cannot pick up
enough speed to carry the soil away. Instead, water soaks into
the ground and wind has little effect. Plant bases slow the flow
of water, while plant canopies slow wind erosion.

Gaps
between
plants

Plant
height

Different species of wildlife and livestock prefer different heights
of trees and grasses. Plant height, together with space between
plants, can be used to measure changes in vegetation structure.

Plant
height

Note: This list of indicators is not exhaustive. You and your community may come
up with more indicators and more things you want to monitor. In the data collection
protocols (Section II) we have included space for you to collect qualitative data
(indicators that are simply observed, not measured) on additional indicators. There are
also several more methods introduced in Section III. We encourage you to think beyond
the indicators and methods we suggest here if our suggestions do not fit your needs.
16

Box 6: Participatory Indicator Selection by Kalama Community
The Kalama Community’s experience illustrates the process of setting management
objectives and priorities and selecting indicators to evaluate their progress towards
meeting those objectives. The grazing committee of the Kalama Community Wildlife
Conservancy has identified three key management objectives, as well as indicators of
success in meeting these objectives and early-warning indicators of failure to meet
these objectives. In parentheses, we suggest methods that could be used to measure
these indicators (these methods are introduced in Box 5: Basic Indicators).
Management
Objective

Reduce bush
encroachment

Early-warning
Indicators of Failure

Indicators of Success
• More open habitat
• Increased proportion of
useful trees and shrubs

• More seedlings of
Acacia reficiens
• Commiphora appearing
in new areas
• More bare soil

(Methods: cover, tree and shrub density) (Methods: seedling density with A.
reficiens and Commiphora as key
species, cover)

Increase
grass cover
and available
forage

•
•
•
•

Reduction in bare soil
Increase in grass cover
Increase in grass height
Increase in cover of
palatable grass species
• Increase in cover of
palatable herb species

• Reduction in cover of
palatable grass species,
e.g. Chrysopogon
species and Leptothrium
senegalense
• Increase in bare soil
• Increase in less
palatable grass species,
e.g. Aristida species

(Methods: cover with palatable plants as (Methods: cover, with palatable and
key species, plant height)
unpalatable grasses as key species)

Reduce erosion

• Gullies start closing up
• Decrease in water run-off
• More pools of water on
surface after rain
• More leaf litter remains
behind after rain (no litter
dams)

•

Increase in gully size
(width, length, depth)
• New gullies forming
• Increased water runoff

(Methods: qualitative observations, gaps (Methods: qualitative observations,
between plants)
gaps between plants)
Table adapted from ‘Developing Participatory Rangeland Monitoring and Management’ with
permission from J. King, G. Parker, D. Lesimirdana, and the Northern Rangelands Trust.
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Step 4: Decide Where to Monitor
1. Think about, discuss, and/or map areas of the land that are different. Differences
may be due to different soil types, vegetation types, management areas, or any other
important landscape features. Participatory mapping exercises, such as participatory
rural mapping (PRM) and participatory GIS (PGIS), may be helpful.
2. Revisit your monitoring objectives. Do you want to monitor specific areas or the
whole landscape?
3. If you want to monitor specific areas, use the comparison or targeted approaches
(below) to help decide where to locate your monitoring sites.
4. If you want to monitor the whole landscape:
a. Decide whether there are areas you do not want to monitor. These could
include soil or vegetation types that are not common or not very important in
your landscape; or any areas that do not represent the landscape in general.
b. Use the representative areas or random approaches (below) to help decide
where to locate your monitoring sites.
Comparison: If your monitoring objective is to compare two (or more) areas that are
being managed differently, locate your monitoring sites within these areas. Make sure
you only compare monitoring sites that have the same soil and similar slope and current
vegetation type.

Targeted: If your monitoring objective is to catch early signs of degradation or recovery
in sensitive areas (areas that have high risk of rapid degradation or high opportunity for
rapid recovery), locate your monitoring sites in these targeted areas.

18

Representative Areas: If your monitoring objective is to monitor changes across the
entire landscape, you can identify and locate monitoring sites in areas that represent the
larger landscape. For example, a representative area might be close enough to water to be
used frequently by wildlife and livestock, but not so close that it is heavily impacted and
more degraded than most of the landscape.

Random: If your monitoring objective is to monitor changes throughout the landscape
and you are not confident that you can select representative areas, you can locate
monitoring sites randomly in the landscape. Randomly selected sites can also be used to
increase the quality of the monitoring data within comparison, targeted or representative
areas.

Replicating monitoring sites
A general guideline is to collect data from at least three sites within each area you
are trying to compare (for the comparison approach), within each target site (targeted
approach) or within each soil and/or vegetation type (for the representative areas and
random approaches). The more sites you can collect data from, and the farther they are
spaced apart, the better.
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Step 5: Decide When and How Often to Monitor
How often to monitor
This manual focuses on changes in rangeland health, which usually take at least one year
to occur; it does not focus on seasonal changes in forage availability. To monitor changes in
rangeland health, we suggest that you monitor once a year.

When to monitor
If you are monitoring once a year, try to collect your data during the same season each
year. The end of the rainy season is the best time of year for identifying plant species
and observing signs of erosion. The dry season is the best time to observe changes in the
amount of space between perennial plants. Collecting data during the same season is more
important than collecting it on exactly the same date each year. However, if you usually
collect data during the rainy season and the rains fail, you should still collect the data so
that you are monitoring at least once every year.
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Step 6: Document a Specific Monitoring Plan
By documenting a specific monitoring plan, you provide a record that other community
members, facilitators, and a variety of stakeholders can use to help understand the data. A
description of the monitoring plan is important for interpreting the results of monitoring,
for helping others understand what, how, and why the community has decided to monitor,
and for data collectors to remind themselves of specific protocols each time they collect
data.
The monitoring plan should include:
• Monitoring and management objectives
• Monitoring methods that will be used, and any modifications to the methods
• Indicators that will be calculated from the methods
• Other indicators that will be observed
• Where data will be collected (including if possible a map, GPS coordinates, and/or a
written description of the locations and how to find them)
• When and how often data will be collected
• Who will collect the data
Both facilitators and community members should keep a copy of the monitoring plan.
Facilitators and community members should plan to work together to keep the monitoring
consistent over multiple years.
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Step 7: Carry Out the Monitoring (Collect the Data)
See Section II for more details on how to collect the data. A facilitator may be needed to
provide some guidance and training, particularly for the first round of data collection.
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Step 8: Interpret the Results
To interpret the results of your monitoring, compare the changes in your indicators
between years of data collection and between different monitoring sites.
1. For each indicator, decide what the changes will mean. What changes will tell you
that you are meeting your management objectives? This could include both the
direction of change (positive or negative) and the amount of change (for example,
25% decrease in bare ground).
2. If you are using the comparison approach to ‘where to monitor’:
a. For each indicator, calculate the average across the replicate sites where you
monitored within each management type.
b. Compare the changes that have occurred under the different management
types. Remember, you should only compare areas with the same soil type, and
similar slope and vegetation.
3. If you are using the targeted approach:
a. For each indicator, calculate the average across the replicate sites where you
monitored within each target sensitive area.
b. Consider separately the changes that have occurred in each target sensitive
area.
4. If you are using the representative areas or random approaches:
a. For each indicator, calculate the average for all of your monitoring sites
within each type of soil and/or vegetation in the landscape. (If you have only
monitored in one type of soil and/or vegetation, then calculate the average for
all of your monitoring sites).
b. For each soil and/or vegetation type, compare the average for each indicator
with the average you got in the first year of monitoring.
5. Consider and discuss the changes you have observed and whether these results
suggest that you are meeting your management objectives or not.
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Box 7: Examples of how to interpret results
Comparison Approach Example:
You are comparing two areas that are being managed differently (Management
Type 1 and Management Type 2). Your management objective is to reduce the risk
of erosion. Your monitoring objective is to compare whether Management Type 1 or
Management Type 2 is working better to reduce erosion risk. You have collected data
from three sites in Management Type 1 and three sites in Management Type 2.
• First, calculate separately the indicator averages for the three sites in
Management Type 1 and the three sites in Management Type 2.
• Then compare the changes in these averages that have occurred in each
management type.
• Over the first two years of monitoring, Management Type 1 is losing basal
cover, getting more bare soil, and getting more gaps between plants.
• Management Type 2 now has more basal cover, less bare soil, and fewer gaps
between plants than two years ago.
• Conclusion: Management Type 2 is working better to help meet your
management objective.
Targeted Approach Example:
You are worried about erosion in two areas (Area 1 and Area 2). Your
management objective is to reduce the risk of erosion. Your monitoring objective is
to see whether erosion risk is decreasing in these two areas. You have collected data
from three sites in Area 1 and three sites in Area 2.
• First, calculate separately the indicator averages for the three sites in Area 1
and the three sites in Area 2.
• Then examine the changes in these averages that have occurred in each area.
• After two years of monitoring, Area 1 has fewer gaps between plants and
more basal cover than it did before.
• Area 2 has more gaps between plants and less basal cover than it did before.
You also observed new gullies forming in this area.
• Conclusion: Area 1 is improving and you are meeting your management
objective of reducing erosion risk in this area. But, Area 2 is getting worse
and you are not meeting your management objective in this area. You may
consider changing your management in Area 2.
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Representative Areas and Random Approaches Example:
There are two main soil types on your land, red and black soil. Your management
objective is to increase forage production for livestock. Your monitoring objective is
to see whether you are increasing forage production across the whole landscape. You
have collected data from five sites in the red soil and five sites in the black soil, using
either the representative areas or random approaches for choosing your sites.
• First, calculate separately the indicator averages for the five sites in the red soil
and the five sites in the black soil.
• Then examine the changes in these averages that have occurred in each soil
type.
• After two years of monitoring, the red soil has higher cover of palatable grasses
and less bare soil than it did before.
• After two years of monitoring, the black soil has the same amount of cover of
palatable grasses. There is no change in bare soil.
• Conclusion: The red soil is improving and you are meeting your management
objective of increasing forage production. The black soil is not changing. You
may consider changing your management in the black soil, but only if you think
that will help increase your forage production.

25

Step 9: Learn From and Act on the Results
The final, important step of the monitoring process is to learn from and act on the results
of the monitoring. The results and interpretation of the results (from Step 8: Interpret the
Results) should be presented to the wider community or group of stakeholders, and any
changes in management should be agreed upon.
1. Make sure that everybody involved in the monitoring process reviews and agrees on
the interpretation of the results.
2. Present the monitoring results to all of the key stakeholders involved in the
management of the area. A facilitator can help by putting together maps and simple
charts that are easy to understand.
3. Discuss and agree upon whether management of the area needs to be changed
in order to better meet your management objectives. If management needs to be
changed, agree on how it should be changed.
4. Incorporate any changes in management into your management plans and actions.

26

Section II: Monitoring Methods
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Introduction to Monitoring Methods
The methods presented here are intended to be fast and easy to use. At the same time,
they will provide quantitative data – data with numbers – so that you can compare the
results of your monitoring this year with your results next year.
We present four basic methods that can all be carried out using the same data sheet and
very little equipment.

What Skills Are Needed?
Every year (year one and subsequent years): The data collector needs only to be able
to count and record simple numeric information. The data analysis and calculations can be
done later by somebody with more numeric skills.
Year one only: In the first year of monitoring, it will be helpful for a facilitator or some
other person who is literate and competent with a GPS unit to collect some background
information about each site. This information only needs to be collected once.

What Equipment Will You Need?
• Datasheets
• Pen or pencil
• Measuring sticks (easily made from any straight stick)
о 1 or 2 sticks per data collector
о Each stick should be 1 m long
о Each stick should have 5 marks or
notches, each one 20 cm apart
(at 10, 30, 50, 70, and 90 cm)
• First time only: GPS unit, spade or other digging tool, long piece of
string, and some water

Do you need a tape measure?
No. For setting up the transects, you can pace out the 25 m instead of measuring them
with a tape. If you do have access to a tape, it may be useful to practice pacing until you can
reliably pace 1 m with each step.
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Locating Monitoring Sites
Some tips for choosing the specific location of each monitoring site (see also Step 4:
Where to Monitor in Section I):
1. Make sure the monitoring sites are not all next to each other. Spread them around
within the area that you are monitoring – as far apart from each other as possible.
2. Select sites where the slope, soil, and vegetation type are typical of the area you are
monitoring.
3. Avoid putting the monitoring sites near rivers or streams, since the vegetation is
usually different in these areas – unless you specifically want to monitor changes in
these areas.
4. Avoid putting the monitoring sites very close to bomas, settlements, or water points
– unless you specifically want to compare those areas to other areas.
5. Avoid putting the monitoring sites too close to roads. Ideally, the monitoring sites
should be at least 200 m from any road.
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Definitions
Bare soil: Ground (soil) that is not covered by dead or live plant material, litter, or rocks.
Plant base: The part of the plant (grass, herb, shrub, or tree) that is rooted to the ground
– the stem.
Plant canopy: The part of the plant (grass, herb, shrub, or tree) that is
above the ground – everything but the base.
Grasses: These methods focus on perennial grasses (grasses that live
for many years). If you think it is important to measure cover of annual
grasses, record them separately as ‘key species.’
Shrubs: Woody plants of species that never grow tall (usually the
largest individuals are less than 2 m tall). Use local knowledge to
help differentiate between trees and shrubs.
Trees: Woody plants of species that can grow tall (usually the
largest individuals are more than 2 m tall). Use local knowledge
to help differentiate between trees and shrubs. Seedlings of tree
species should be called ‘trees,’ not ‘shrubs.’
Shrub and tree seedlings: Seedlings of shrubs and
trees are usually small (< 30 cm high) and young. Use
local knowledge to help differentiate between young
plants and plants that are short but not young.
Herbs or forbs: Non-woody flowering plants that are
not grasses. Group perennial forbs with perennial
grasses in your measurements of plant cover and
gaps between plants. You can also collect data on
particular ‘key species’ of forbs.
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The Datasheets
In most cases, you will only need the Basic Site Information sheet and the Core
Datasheet. These two sheets can be copied double-sided, so that the data collector only
needs to carry one piece of paper to each site.
The Key Species datasheet will be useful if you are collecting data on specific species.
In Section III we also provide some table-based (no pictures) datasheets that can be used
instead of the graphical Core Datasheet.

Basic Site Information & Other Indicators
• The top part of the datasheet (‘Background Data’) is information that only needs to
be collected once, during the first year of monitoring
• For each specific site, it may be useful to make photocopies of the datasheet once
the background information only has been filled in. Photocopies can then be used for
recording data every year, with the background information for that site already filled
in.
• The bottom part of the datasheet (‘Additional Indicators’) provides space for data
collectors to record some qualitative observations at each site. These data should be
recorded every time data are collected.

Core Datasheet
• The datasheet is organized around a large cross (+).
• Each arm of the cross represents one ‘transect.’ (A transect is a line along which data
is collected). Each transect is 20 m long.
• Each corner of the datasheet focuses on one of the four methods. Each corner has a
space to summarise and analyse the data.
• We have provided three variations of the core datasheet, so that you can choose the
one that best suits your needs:
о All four measurements
о Only plant cover and gaps between plants
о Only plant cover and plant height

Key Species Datasheet
This datasheet provides extra space for recording plant cover and tree and/or shrub
density data for key species.
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Date:

Site name:

North

Core Datasheet

Plant Cover (%)
Plant

How Many?

Gaps Between Plants

Tree

Gap Type

Shrub
Grass
Base

#
Circled

# in
Gaps

% in
Gaps

Basal

20 - # Circled =

x5=

Canopy

20 - # Circled =

x5=

Total Plant

East

West

Bare Soil

Seedling Density Shrub and/or Tree Density
Species

Species

Plot Size

Plot Size

# of plots

# of plots

Total Plants
Area =
Plot size x
# plots
Density =
plants/area

Plant Height
Height Class

How
Many?

% in Height
Class

<10 cm

x5=

Total Plants

<10 cm - 1 m

x5=

Area =
Plot size x
# plots
Density =
plants/area

1-2m

x5=

2-3m

x5=

>3 m

x5=

South

Date:

Site name:

North

Core Datasheet

Plant Cover (%)
Plant

How Many?

Gaps Between Plants

Tree

Gap Type

Shrub
Grass
Base

#
Circled

# in
Gaps

% in
Gaps

Basal

20 - # Circled =

x5=

Canopy

20 - # Circled =

x5=

Total Plant

East

West

Bare Soil

South

Date:

Site name:

North

Plant Cover (%)
Plant

Core Datasheet
Plant Height

How Many?
Height Class

Tree
Shrub
Grass
Base
Total Plant

% in Height
Class

<10 cm

x5=

<10 cm - 1 m

x5=

1-2m

x5=

2-3m

x5=

>3 m

x5=

East

West

Bare Soil

How
Many?

South

Key Species Datasheet

Date:

Site name:

Plant Cover (%) - Key Species
Species

Tally

How
Many?

Seedling / Tree Density

Seedling / Tree Density

Seedling / Tree Density

Species

Species

Species

Plot Size

Plot Size

Plot Size

# of plots

# of plots

# of plots

Total Plants

Total Plants

Total Plants

Area =
Plot size x #
plots
Density =
plants/area

Area =
Plot size x #
plots
Density =
plants/area

Area =
Plot size x #
plots
Density =
plants/area

Background Datasheet
Basic Site Information

Site name:

Description of where the site is located:

Description of central point location:

GPS
Datum:
Northing:
Easting:
Vegetation Type:
 Open (no trees)
 Scattered Trees
 Dense Trees
Common Species
Grass:

Soil Surface:
 Sticky
 Slippery
 Sandy

Slope
 Light
 Medium
 Dark

Soil Sub-Surface:
50 cm or
 Sticky
 Slippery
 Sandy

cm

 Light
 Medium
 Dark

Shrub:
Tree:

50%
25%
10%
<1%

Length of string:

(% Slope = 1 / length * 100)

Shape (across slope)
Shape (down slope)

Soil Depth:

cm

Date:

Indicators of Change:

Indicators of Site Use:

Signs of Erosion:

Grass has been grazed:
 Not at all
Species that have done
 Lightly
most of the grazing:
 Moderately
 Heavily






Gullies
Rills
Litter Dams
Other: __________

m

% Slope:

Additional Indicators

(Circle all that apply)

100%

Trees/shrubs have been browsed:
 Not at all
Species that have done
 Lightly
most of the browsing:
 Moderately
 Heavily
Other indicators, notes, & observations about the site:

Distance to water:





<1 km
1-3 km
3-5 km
>5 km

Distance to
boma / settlement:





<200 m
<200 m - 1 km
1-3 km
>3 km

Basic Site Information
1. Record the name of the site.
2. Describe the location of the site – is it near any features of the landscape that will
help to find the site again next time?
3. Describe the centre point of the site – are there any defining characteristics that will
help to find the centre point again next time? (for example, a rock or distinctive tree).
It may be useful to leave a small pile of rocks to mark the point.
4. If possible, record the GPS location of the centre point. Include the Northing, Easting,
and Datum.
5. Record the soil depth. Dig a small trench until you hit bedrock, or look at the profile
of a nearby gully. If you dig down to 1 m and have not hit bedrock, write ‘>100cm’
and stop digging.
6. Wet a handful of surface soil to make mud. Tick the descriptions of the soil that best
describe it:
a. Is it sticky, slippery, or sandy?
b. Is the colour light, medium, or dark?
7. Repeat step 6 with a handful of sub-surface soil (ideally collected from about 50 cm
deep).
8. Determine the percent slope:
a. Place the stick vertically on the ground. Hold one end of a piece of string at the
top of the stick.
b. Stand behind the stick, with your eye level with the top of the stick. Look uphill.
c. Find the point on the slope that is level with your eyes. Have a second person
walk to this point with the other end of the string. He or she should pull the
string taut, so that it makes a straight line between the top of the stick and the
point on the slope that is level with your eyes.

d. Have the second person mark his or her end of the string or continue holding it
in the same place.
e. Put the string on the ground and measure its length from your end to the
second person’s end. You can use the sticks to help measure the string.
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f. Record the length in meters (one stick = 1 m; 2. 5 sticks = 2.5 m).
g. Percent slope = (1 / length ) * 100
9. Tick the shape of the slope as you look across the slope.
10.Tick the shape of the slope as you look down the slope.
11.Record the vegetation type and structure:
a. Is it open (no trees), scattered trees, or dense trees?

b. List the common grass, shrub and tree species.
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Additional Indicators
You may want to take note of important observations or additional indicators at
each site. These includes indicators of status, as well as indicators of site use. This extra
information can be helpful in interpreting the results of your monitoring at each site.

Indicators of status
Erosion features: Are there gullies, rills (small gullies), litter dams (places where litter has
been pushed together by flowing water) or other signs of water moving over the surface of
the soil? (Tick all that apply).

Indicators of site use level
Recent grazing intensity: Has the grass been grazed (a) not at all, (b) lightly, (c) moderately,
or (d) heavily? Are there particular species of livestock or wildlife that have done most of
the grazing?
Recent browsing intensity: Within the past few months, has the area been browsed (a) not
at all, (b) lightly, (c) moderately, or (d) heavily? Are there particular species of livestock or
wildlife that have done most of the browsing?
Distance to water: Is the nearest water source (a) < 1 km away, (b) 1-3 km away, (c) 3-5 km
away, or (d) > 5 km away?
Distance to nearest boma / settlement: Is the nearest boma or settlement (a) < 200 m
away, (b) 200 m - 1 km away, (c) 1 - 3 km away, or (d) > 3 km away?

Other indicators, notes, and observations
This is a space to add any other observations. For example:
• Are there other indicators of change you and your community have decided to
observe? Record observations here.
• Is there anything important to note about this site?
• Was this site ever a boma or settlement site? Has there been a fire at this site in the
last few years? Describe any observations that support your conclusions about the
site’s history.
• Is this considered a good or bad site for livestock?
• Are there wildlife species that like this site?
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Core Datasheet: Overview of the Transect
									
and Data Collection
Each transect starts at the centre point you have chosen for the site. Use the following
instructions as a general guideline, skipping the steps or measurements for any methods
you are not using.
For each transect:
1. Walk 5 m North in a straight line from the site’s centre point.
2. Put down the stick in front of you.
3. Use the stick to collect data on plant cover and gaps between plants.
4. Use a second stick to measure plant height.
5. Using two sticks, outline a 1m x 1m box on the ground. Count tree seedling density in
this box.
6. Walk another 5 m North.
7. Repeat steps 2-6 until you have walked a total of 25 m (laying down your stick at 5,
10, 15, 20, and 25 m from the centre point).
8. If you are using the belt method to measure tree and/or shrub density, walk 20 m
back to the first point on the transect. Now walk the transect again, counting the
number of trees and/or shrubs that are rooted within 1 m on each side of the line you
are walking.
9. Repeat these steps for each of the three other transects (East, South, West). It may be
useful to turn the datasheet on its side (for East and West transects) or upside down
(for South transects) as you collect the data.
10.If you are using the plot method to measure tree and/or shrub density, mark the
ends of each transect to make one large, square plot. Count the number of trees and/
or shrubs that are rooted inside the plot.

Each transect is 20 meters long. Lay
down the stick and collect data every
5 meters along the transect.
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Plant Cover
(Grasses, Trees, Shrubs, and Bare Soil)
Collecting the data
1. Walk 5 m North in a straight line from the site’s centre point.
2. Lay down the stick in front of you.
3. For each notch or mark on the stick, decide what (if any) kind of plant cover there is
at that point. Circle the appropriate symbols on the datasheet (you can circle more
than one for each point):
a. A tree, if the point falls under a tree leaf or stem.
b. A shrub, if the point falls under a shrub leaf or stem.
c. A grass, if the point falls under or over a perennial grass leaf.
d. A dot, if the point falls on the base of a perennial plant (grass, shrub, or tree).
e. The mark on the stick, if the point falls on bare soil.
f. Do not circle anything if the point falls on rock, litter, or a dead plant.
4. Continue collecting cover data every 5 m until the end of the transect (laying down
your stick at 5, 10, 15, 20, and 25 m from the centre point).
5. Repeat these steps for each of the three other transects (East, South, West).
Example 1:
Plant bases and bare soil

Example 2:
Grass canopies, plant bases, and bare soil
Note: Only count grass,
shrub, and tree canopies
when a leaf, stem, or branch
of that type of plant is directly
over (or under) the mark on
the stick.

Example 3:
Shrub canopy, plant base,
and bare soil

Example 4:
Shrub canopy, grass canopies,
plant bases, and bare soil
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Analysing the data
1. Count the number of tree, shrub, grass, and plant base symbols you have circled.
Record each of these in the ‘Plant Cover (%)’ corner of the datasheet.
2. Each of these totals for tree, shrub, grass, and plant bases represents the percent of
ground covered by that type of plant.
3. To calculate total plant cover, count the total number of points (stick marks) where
you circled any type of plant (trees, shrub, grass, or base). Count each point only once
(for example, even if you have circled a grass base and a grass canopy, only count this
point once). This is the percent total plant cover.
4. To calculate the percent bare soil, count the number of times you circled the mark on
the stick. This is the percent bare soil.

Collecting cover data for key species
There may be key plant species that you want to monitor (for example, desirable,
undesirable, or invasive trees, shrubs, grasses, or herbs). In this case you can use the Key
Species Datasheet in addition to the Core Datasheet.
1. Collect data on total tree, shrub, grass, and basal cover using the Core Datasheet.
2. Using the ‘Key Species’ datasheet, write in the names of
each key plant species.
3. Record a tally mark every time you encounter that species
at the marked points on your stick, as you collect the total
plant cover data.
4. To analyse the data: count the total number of tally marks
for each species. This is the % cover for that species.

Plant cover basic interpretation
An increase in tree or shrub cover can be good or bad, depending on your
management objectives. An increase in cover of some species of trees and shrubs – for
example, species that provide good forage and shelter for livestock or wildlife – may be
an indicator that you are meeting your management objectives. An increase in cover
of other species – for example, species that are invasive – may be an indicator that you
are not meeting your management objectives.
An increase in perennial grass cover usually indicates that there is more forage
available for livestock and wildlife. However, perennial grass cover can change from
one season to the next (depending on rainfall and grazing), so it is not always a reliable
indicator of long-term change.
An increase in basal cover almost always indicates reduced risk of runoff and
erosion.
An increase in bare soil almost always indicates increased risk of runoff and
erosion.
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Gaps Between Plants (Percent of Ground in Gaps)
Collecting the data
1. Walk 5 m North from the site’s centre point.
2. Lay down the stick in front of you.
3. Basal gaps: Draw a large circle around all of the plant base pictures if the stick touches
a plant base in any place (ignoring the marks on the stick). If the stick does not touch
any plant bases, do not draw a circle.
4. Canopy gaps: Draw a large circle around all of the grass and shrub pictures if the stick
is under or over a grass or shrub canopy at any place along the stick (ignoring the
marks on the stick). If no part of the stick is under or over a grass or shrub canopy, do
not draw a circle.
5. Continue collecting gap data every 5 m until the end of the transect (laying down your
stick at 5, 10, 15, 20, and 25 m from the centre point).
6. Repeat these steps for each of the three other transects (East, South, West).

Example 1:
Basal gap and canopy gap
(nothing circled)

Example 2:
Basal cover and
canopy gap

Example 3:
Basal cover and grass / shrub
canopy cover

Note: Only circle the canopy
picture if the stick is directly
under the canopy of a grass or
shrub (ignore trees). Circle the
plant base or canopy picture if
there is a plant base or canopy
anywhere along the stick.

Example 4:
Basal gap and canopy cover
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Analysing the data
1. Count the number of basal cover circles you have made. This is the number of sticks
that had some basal cover.
2. Calculate the number of basal gaps: basal gaps = 20 - number of circled sticks.
3. Record the number of basal gaps in the ‘Gaps between plants’ corner of the
datasheet.
4. Count the number of canopy cover circles you have made. This is the number of sticks
that had some grass or shrub canopy cover.
5. Calculate the number of canopy gaps: canopy gaps = 20 - number of circled sticks.
6. Record the number of canopy gaps on the datasheet.
7. Multiply each number by 5 to get the percent of the landscape that is covered by
basal or canopy gaps at least 1 m long.

Gap between plants basic interpretation
An increase in the percent of the land in large basal gaps (at least 1 m long)
indicates that there is a higher risk of runoff and erosion. Plant bases slow the flow of
water, so when there are more large basal gaps there are fewer obstacles to slow the
water and prevent erosion.
An increase in the percent of the land in large canopy gaps (at least 1 m long)
indicates that there is a higher risk of wind erosion. Plant canopies slow the speed of
the wind, so more large canopy gaps means that wind can pass through the area more
quickly and carry away more soil. Larger gaps also mean that the soil surface is hotter
and there is less cover under which small wildlife can hide.
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Plant Height
Collecting the data
1. Walk 5 m North from the site’s centre point.
2. Lay down the stick in front of you.
3. Identify the tallest plant part that is above (or below) the
stick. Use your second stick to estimate its height. Is its
height:
a. Less than the first notch on the stick? (< 10 cm)
b. Less than the height of the stick? (10 cm-1 m)
c. Less than the height of two sticks? (1-2 m)
d. Less than the height of three sticks? (2-3 m)
e. More than the height of three sticks (>3 m)
4. Circle the correct height category on the datasheet.

Estimate the height of the
tallest plant part (branch,
leaf, or stem) that is directly
over the stick.

5. Continue collecting height data every 5 m until the end of the transect (laying down
the stick at 5, 10, 15, 20, and 25 m from the centre point).
6. Repeat these steps for each of the three other transects (East, South, West).
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Analysing the data
1. Count the number of times you have circled <10 cm and record this in the ‘Plant
Height’ corner of the datasheet (under ‘How many?’).
2. Repeat step 1 for the other four height categories (0-1 m, 1-2 m, 2-3 m, >3 m).
3. For each height class, multiply the number in the ‘How many?’ column by 5. Record
the product in the ‘% in Height Class’ column.

Plant height basic interpretation
Changes in the percent of plants in each height class indicate changes in
vegetation structure. Changes in vegetation structure may affect the quality of the
habitat for wildlife. Different species prefer different vegetation structures. Changes
in vegetation structure may be good or bad, depending on your management
objectives and the particular species for which you are managing.
If the area is changing from an area with many short plants to an area with many
medium or tall plants, this may have a negative effect on wildlife that prefer shorter
vegetation, such as mice, rabbits, zebras and gazelles.
If the area is changing from an area with many medium-height plants to an area
with many tall plants, this may have a positive effect on wildlife that prefer taller,
more widely-spaced trees, such as elephants and giraffes.
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Shrub and/or Tree Seedling Density
This method can be used for measuring the density of tree and/or shrub seedlings. It can
be used for all species or key species of particular interest (for example, invading species). If
you are collecting data on more than one key species, you will need to use the Key Species
Datasheet.
You will have to decide what is the right size of your square ‘plots’ for measuring seedling
density. In the instructions for data collection (below), we suggest squares of 1 m x 1 m,
but you may find that you need bigger plots (for example, if seedlings are very rare in the
landscape).

Collecting the data
1. Record the species of shrub or tree seedlings you are counting in the ‘Seedling
Density’ corner of the datasheet. Write ‘all’ if you are sampling all seedlings, or the
species name if you are focusing on one key species. (Note: More space for recording
data is given in the ‘Key Species’ datasheet).
2. Record the size and number of the plots you are using. (The rest of the instructions
assume you are using 20 plots, each 1 m x 1 m in size).
3. Walk 5 m North from the site’s centre point.
4. Lay down the stick in front of you.
5. Use a second stick to define a box of 1 m x 1 m in front of the stick on the ground.
6. Count the number of tree seedlings that are rooted inside the plot (the base of their
stem is inside the plot).
7. Record this number in the small box
given for each transect location.
8. Continue collecting seedling density
data every 5 m until the end of the
transect (laying down plots at 5, 10, 15, 20,
and 25 m from the centre point).
9. Repeat these steps for each of the three
other transects (East, South, West).
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Analysing the data
1. Add the numbers in all of the small boxes together to get the total number of
seedlings you counted.
2. Record this under ‘Total Plants’ in the ‘Tree Density’ corner of the datasheet.
3. Calculate the area you sampled: area sampled = plot size x 20.
4. Calculate the seedling density: seedling density = total plants / area sampled.

Shrub and/or tree seedling density basic interpretation
An increase in seedling density is a good early-warning indicator of future changes
in the amount of woody cover in the land. An increase in seedling density may be
good or bad, depending on your management objectives. An increase in the density
of some species, for example species that provide good forage for livestock, may be
an indicator that you are meeting your management objectives. An increase in the
density of other species, for example species that are invasive or that compete with
grasses, may be an indicator that you are not meeting your management objectives.
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Shrub and/or Tree Density
This method can be used for measuring the density of larger shrubs and/or trees. It
can be used to measure the density of all species or key species of particular interest (for
example, invading species). If you are collecting data on more than one key species, you will
need to use the Key Species Datasheet.
You will have to decide on the right size of your square ‘plots’ for measuring tree
density. The size will depend on how dense or sparse trees are in your monitoring area. In
the instructions for data collection below, we suggest two possible methods. For the belt
method, use 4 plots of 20 m x 2m (each plot has a total area of 40 m2). For the plot method,
use 1 plot that has a total area of 1,250 m2. However, if neither of these options is suitable
to your situation, you can define your own plot size and use the same general method.
Whatever plot size you choose, use the same size plot at every site you monitor.

Collecting the data
1. Record the species of trees or shrubs you are counting in the ‘Tree and/or Shrub
Density’ corner of the datasheet. Write ‘all’ if you are sampling all species, or
the species name if you are focusing on one key species. (Note: More space for
recording data is given in the ‘Key Species’ datasheet).
2. Record the size and number of the plots you are using.
3. Belt method: 4 plots, each 40 m2 (using the same transects used for plant cover,
plant height, and gaps between plants):
a. Walk 5 m North from the site’s centre point.
b. Hold one stick in each hand in front of you. Extend
the sticks out from your body, with their bases
touching, so that they cover an area 1 m wide on
each side of you.
c. Walk slowly in a straight line, counting the number
of trees or shrubs with the base of the stem (or
trunk) rooted under the sticks.
d. For a tree on the edge of the plot: count it if more than half
of its trunk is under the sticks; do not count it if
more than half of its trunk is not under the
sticks.
e. Continue walking and counting
until you have reached the end
of the transect (25 m from the
centre point).
f. Record the total number of trees
or shrubs on the datasheet.
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g. Repeat steps 3a-3f for each of the three remaining other transects (East, South,
West).
h. Add together the total number of trees and/or shrubs from all four plots and
record this total in the ‘Tree Density’ corner of the datasheet.
4. Plot method: One plot with a total area of 1,250 m2:
a. Mark the end of each of the four transects used for plant cover, plant height,
and gaps between plants. Each marked
point should be 25 m from the
site’s centre point. These are the
corners of the single plot. Draw an
imaginary line between each of the
four transect ends to form a square
plot.
b. Count the number of trees and/or shrubs for
which the base of the stem (or trunk) is
rooted inside the plot.
c. For a tree on the edge of the plot:
count it if more than half of its trunk
is under the sticks; do not count it if
more than half of its trunk is not under
the sticks.
d. Record the total number of trees and/or
shrubs in the ‘Tree Density’ corner of the datasheet.

Analysing the data
1. Calculate the total area you sampled: area sampled = plot size x number of plots.
2. Calculate tree and/or shrub density: density = total number of trees (and/or shrubs) /
area sampled.

Shrub and/or tree density basic interpretation
An increase in shrub and/or tree density may be good or bad, depending on your
management objectives. An increase in the density of some species, for example
species that provide good forage for livestock, may be an indicator that you are
meeting your management objectives. An increase in the density of other species,
for example species that are invasive, compete with grasses, or tend to colonise bare
soil once they grasses have died out, may be an indicator that you are not meeting
your management objectives. An increase in tree density may also indicate that the
habitat structure is changing in the land. Use changes in tree density combined with
changes in plant height to determine whether habitat structure is changing towards
or away from your management objectives.
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Section III: Additional Resources

46

Additional Monitoring Methods
Fixed-Point Photographs
Photographs taken from the same place every year can show changes in the landscape
structure and can provide a good visual record of other changes in the land. There are two
types of fixed-point photographs: landscape photos, and ground cover photos.
When taking either type of photo, be sure to include a piece of paper in the photo that
indicates the site name and the date.
Landscape Photos
Landscape photos show the landscape as you would see it while looking out at eye level.
They are most useful for monitoring changes in vegetation structure. Take landscape photos
from the same point and facing the same direction every year.
Ground Cover Photos
Ground cover photos are taken vertically, pointing down at the ground. Take the photo
in the same place and at the same height each year. Ground cover photos are useful for
monitoring changes in basal cover and the amount of bare ground (gaps) between plants.

Soil Stability Test
The soil stability test measures the soil’s stability, or resistance to erosion. It is a very
sensitive indicator of land degradation. It is also valuable because it is less sensitive to shortterm changes (e.g. due to drought) than other indicators like bare soil. Soil stability is usually
higher when there is more organic matter in the soil. Soil stability is also affected by soil
texture.
The simplest version of the soil stability test is the bottle-cap test:
1. Dig up a small soil fragment (a chip about 6-8 mm in diameter) and put it in a bottle
cap that is filled with water.
2. Watch it for 30 seconds.
3. Gently swirl the water for 5 seconds.
4. Assign it one of these stability ratings:
a. M = melts in the first 30 seconds (without swirling)
b. D = Disintegrates when swirled (but does not melt)
c. S = Stable (even after swirling)
Repeat the bottle-cap test at several locations within each monitoring site. An increase in
soil stability over time means that the risk of erosion has decreased at that site.
For a more sophisticated and accurate version of the soil stability test, see Monitoring
Manual for Grassland, Shrubland, and Savanna Ecosystems, Volume I by Herrick et al. (See
‘Additional Documents and Websites’ section for complete reference).
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Alternative Methods for Plant Cover
For those who want to collect plant cover data in a more detailed or quantitative way,
we suggest two alternative methods, the line-point intercept method and the step-point
transect method. Both of these methods require you to periodically drop a thin, stiff wire
(such as a bicycle spoke or a piece of brazing wire) to the ground and record the plants and
ground cover features that the pin touches.
Line-point intercept
The line-point intercept method is a much more quantitatively rigorous and detailed
way to collect cover data. This method requires that you lay out a tape measure along the
ground and drop a vertical pin every 1 m along the tape. You can record all of the plants that
the pin touches (dividing them into ‘top canopy’ and ‘lower canopy’) and the soil surface
features that the pin touches (such as litter, moss, rock, bedrock, soil surface, etc.).
Step-point transect
The step-point transect method is very similar to the line-point intercept method except
that you do not lay out a tape measure along the ground. Instead you drop a pin in front
of your foot for every step that you take along an imaginary line. This method requires less
equipment but is also less accurate than the line-point intercept method, since it is difficult
to walk a straight line or to return to the same line every year.
Both of these methods are presented in more detail in Monitoring Manual for Grassland,
Shrubland, and Savanna Ecosystems, Volume I by Herrick et al. (See ‘Additional Documents
and Websites’ section for complete reference).

Alternative Methods for Gaps Between Plants
For those who want to collect data on gaps between plants (both basal and canopy
gaps) in a more detailed or quantitative way, we suggest two alternative methods, the gap
intercept method and the step-gap method.
Gap intercept
The gap intercept method is a much more quantitatively rigorous and detailed way to
collect data on plant gaps. This method requires that you lay out a tape measure along the
ground and measure the size of every basal or canopy gap that is greater than 20 cm.
Step-gap
The step-gap is a more simple method for collecting data on gaps. You do not need to lay
down a tape to use this method; instead, you walk in a straight line and count the number
of times that your entire foot falls within a basal or canopy gap. This method is less accurate
than the gap intercept method since it is difficult to walk in a straight line or to return to the
same line every year.
Both of these methods are presented in more detail in Monitoring Manual for Grassland,
Shrubland, and Savanna Ecosystems, Volume I by Herrick et al. (See ‘Additional Documents
and Websites’ section for complete reference).
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Alternative Data Sheets
For those who prefer to collect data using a more table-based approach (rather than
circling pictures), we include alternative datasheets for plant cover, gaps between plants,
plant height, and shrub / tree density.
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Plant Cover - Table Datasheet

Site:
Date:

Instructions: Instead of circling the plant pictures on the core datasheet, you
can use this table to record plant cover data using tally marks in the “how
many?” column. Add all the tally marks together to get % cover.
Total plant cover = all sample points (marks on the stick) that have any kind of
plant cover. (count each point only once)
Bare soil = 100 - Total plant cover

Plant
Type
Tree
Shrub
Grass
Base

Total plant
Bare soil

Key
species:

How Many?

%
Cover

Gaps Between Plants - Table Datasheet

Site:
Date:

Instructions: Instead of circling the plant pictures on the core datasheet, you
can use this table to record gaps between plants using tally marks.
Record a tally mark in the “How Many?” column every time your stick does
not touch any plant bases (for basal gaps) or every time your stick is not
directly over or under a grass or shrub canopy (for canopy gaps). The entire
stick must be in a gap for it to count as a gap.
Add all the tally marks together and multiply by 5 to get the percent of the
landscape that is in gaps at least 1 m long.

Gap Type

% in
Gaps

How Many?

Basal

X5=

Canopy

X5=

Plant Height - Table Datasheet

Site:
Date:

Instructions: Instead of circling the plant height pictures on the core
datasheet, you can use this table to record plant height data using tally marks
in the “how many?” column.
At every point where you lay down your stick along the transect, estimate the
height of the tallest plant part that is directly above the stick. Record a tally
mark in the “How Many?” column in the row that corresponds to the correct
height class.
Add the tally marks together and multiply by 5 to get the % of the landscape
with plants in each height class.

Height Class

% in
Height
Class

How Many?

0 cm (no plant)

X5=

< 10 cm

X5=

10 cm - 1 m

X5=

1-2m

X5=

2 -3 m

X5=

>3m

X5=

Tips on Leading Community Meetings
Some basic tips for leading or facilitating community meetings:
• Sit in a circle
• Tell the group how long the meeting will least and keep track of time during the
meeting
• State clear goals at the beginning of the meeting
• Ask lots of questions that are open-ended (not yes/no)
• Solicit participation from everybody, if possible
• Keep notes on a chart, so everybody can see them
• Be prepared with a list of questions and be prepared to restate the questions in
different ways
• Ask participants to reflect, rather than you reflecting
• Consider writing up a report afterwards and handing it back out to the community
Additional readings on participatory methods and participatory mapping are given in the
Additional Documents and Websites section.
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Additional Documents and Websites
Websites
http://usda-ars.nmsu.edu/JER/Monit_Assess/monitoring.htm :
The Jornada Experimental Range Monitoring and Assessment website includes
downloadable versions of this manual, Monitoring Manual for Grassland, Shrubland and
Savanna Ecosystems, Interpreting Indicators of Rangeland Health, as well as other resources
such as:
• Sample-size calculator
• Training videos for the alternative methods described above
• User-friendly databases that can be used to collect and store information.

Books and Documents
Many of these documents are available from the authors of this manual upon request.
Elzinga, C.L., D.L. Salzer, J.W. Willoughby, and J.P. Gibbs. 2001. Monitoring Plant and Animal
Populations. Malden, MA: Blackwell Scientific.
Feuerstein, M. 1986. Partners in Evaluation: Evaluating Development and Community Programmes with Participants. London, UK: Macmillan Education Ltd.
Germann, D. and Gohl, E. 1996. PIM Booklet 1: Group-based impact monitoring. GTZ series
on Participatory Impact Monitoring.
Gujit, I. 1999. Participatory monitoring and evaluation for natural resource
management and research. Socio-economic Methodologies for Natural Resources
Research. Chatham, UK: Natural Resources Institute.
Herlocker, D. 1995. Range Resource Monitoring: Field and Office Guidelines. Range Management Handbook of Kenya, Volume III, 10.
Herrick, J.E., J.W. Van Zee, K.M. Havstad, L. M. Burkett and W.G. Whitford. 2005. Monitoring
Manual for Grassland, Shrubland and Savanna Ecosystems. USDA-ARS Jornada Experimental
Range, Las Cruces, NM. Distributed by University of Arizona Press.
http://usda-ars.nmsu.edu/Monit_Assess/monitoring.htm
King, J., G. Parker, and D. Lesimirdana. 2009. Developing participatory rangeland monitoring
and management. Report by Northern Rangelands Trust and Marwell Wildlife.
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Pellant, M., P. Shaver, D. Pyke and J.E. Herrick. 2005. Interpreting Indicators of Rangeland
Health, Version 4. Interagency Technical Reference 1734-6. Bureau of Land Management,
Denver, Colorado.
http://usda-ars.nmsu.edu/JER/Monit_Assess/monitoring.htm
Reed M.S., G. Bartels, W. Bayer, P. Croal, C.F. Cupido, A.J. Dougill, K. Esler, K. Kellner, S. Milton, M. Taylor, V. Tlhalerwa, A. Waters-Bayer, R. White, and I. Zimmerman. 2008. Veld Health
Check: a manual for Kalahari farmers. UNDP/UNEP and University of Leeds, University of
Leeds Press.
SOS SAHEL Ethiopia. Participatory Field Methods: Participatory Pastoral Resource Mapping.
Technical Support Programme report for Save the Children US Pastoral Livelihoods Initiative
Consortium.
Waters-Bayer, A. and Bayer, W. 1994. Planning with pastoralists: PRA and more. A review of
methods focused on Africa. (Working paper). GTZ, Germany.
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Instructions: Lay the stick down in front of you. On the datasheet, circle the types of plants that have a leaf or stem directly above or
below the point on the stick (you can circle more than one for each point). Circle the stick-mark on the datasheet if there is only bare soil
(no rock, litter, or dead plant material) under the point on the stick.
Example 1:
Plant bases and bare soil

Example 2:
Grass and plant bases

Example 3:
Shrub cover

Example 4:
Shrub and grass cover

Gaps (basal gaps and canopy gaps)
Instructions: Basal gaps: Draw one big circle around all the plant base pictures if the stick touches any plant base anywhere along the
stick (ignore the marks on the stick). Canopy gaps: Draw one big circle around the grass and shrub pictures if any part of the stick is
under or over a grass or shrub canopy (ignore the marks on the stick).
Example 1:
Basal gap and canopy gap
(nothing circled)

Example 2:
Basal cover and
canopy gap

Example 3:
Basal cover and grass / shrub
canopy cover

Example 4:
Basal gap and canopy cover

Quick Guide to Data Collection

Plant cover (cover of trees, shrubs, grasses, plant bases, bare soil)

Instructions: Lay the stick down in front of you. Find the tallest plant part that is directly above
(or below) the stick (ignore the marks on the stick). Estimate the height of that plant part. On the
datasheet, circle the height class that describes the height of the plant part.
Plant 2 -3 m
(Do not circle anything if there are no plant parts under or over the stick).
Plant less than
10 cm tall

Plant 10 cm - 1 m

Plant more than 3 m tall

Plant 1 - 2 m

Tree and/or Shrub Seedling Density Tree and/or Shrub Density
Instructions: Lay the stick down in front
of you. Use a second stick to help make a
square plot (1 m x 1 m). Count the number
of seedlings in the plot and record this
number in the small box on the datasheet.

Instructions Belt method:
Use two sticks to define a ‘belt’ 2 m
wide (below). Walk each of the four
20 m transects
(right, above),
counting the
number of trees
and/or shrubs
rooted within
this belt.

Instructions Plot method:
Mark out one
large plot, with
the transect
ends as corners
(left, top). Count
the number of
trees and/or
shrubs that are
rooted within
this plot (left,
bottom).

Quick Guide to Data Collection

Plant height

