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1. INTRODUCTION 
 
This manual describes the steps and procedures for making detailed vegetation 
measurements in the Vital Signs E-plots. The measurements are used to 
estimate biomass, species composition and vegetation structure, among other 
purposes. 
 
 

1.1 Understanding the E-Plot and Sub-Plots 
 
The tasks described in this manual cover the vegetation measurements taken in the 
Vital Signs E-plots, which are approximately one hectare in size. These plots are 
revisited every 3-5 years.  
 
An E-Plot is designed to undertaken by two to four people in 2-4 hours. It is 
called an “E-plot” because of its shape (see Figure 1). 
 
Each E-plot has 36 circular sub-plots. Neither the E plots nor the subplots are 
physically marked out with strings. The sub-plots are numbered according to the 
pathway taken to complete the E-plot: starting at sub-plot 1 and ending at sub-plot 
36. Herbaceous Layer Mass, Herbaceous Species Ranking, and Woody Plant 
Measurements are made in every sub-plot, with additional measurements (geo-
location using the GPS, canopy cover, and Landscape Functional Analysis) made at 
sub-plots 1, 6, 11, 16 and 23 (the four corners and near the centre of the E plot).  
 
An E-plot is sampled teams of two people. If only one team is used, they do the 
tasks sequentially. Two teams can do the vegetation and soil measurements 
simultaneously: 
 

• One team of two people starts with the tree and herbaceous measurements 
described in this protocol. 
 

• The other team of two people begins making the soils measurements 
described in the soil sampling protocol.  

 
• Whichever team finishes their measurements first joins the other team, and 

all four people complete the remaining measurements. 
 
The main objective is to take accurate measurements in a time-efficient manner.  
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1.2 Definitions of Key Technical Terms 
 
Landscape: a 10 km x 10 km area in which Vital Signs develops an understanding 
of the spatial and temporal dynamics of agriculture, ecosystems and human well-
being.  
 
Plot: the area over which a Vital Signs sample is taken, with a specific location and 
dimensions. In Vital Signs, E-plots are approximately square and 1 hectare in size, 
with dimensions 100 x 100 m. The location is defined by the precise latitude and 
longitude of the four corners.  
 
Sub-plots: Vital Signs E-plots have 36 circular subplots of variable diameter (2-10 
m radius) arranged within the 1-hectare area on an approximately 20 m grid.  
 
Quadrat: a portable frame of known size (typically 0.5 m x 0.5 m), that is part of the 
field team equipment. This frame is used for sampling field crops, the herbaceous 
layer in semi-natural areas, and litter layer and soil surface condition. 
 
Point: a geographic location at which an observation is made. Points have latitude, 
longitude, date and time and one or more measurement variables.  
 
 

1.3 Standard Conventions Used in this Document 
 
The following conventions are used throughout this document: 
 

• The use of bold in the text indicates a critical point. Please pay special 
attention to terms, sentences and paragraphs marked in bold as they 
are key to the understanding of the protocol. 
 

• Workflow diagrams are used in this document to provide a visual outline of 
the steps and timeline required to complete tasks in the E-plots and 
subplots. 

 
 

2. ROLES AND RESPONSIBILITIES 
 
The following table introduces the roles and responsibilities of the members of a 
Vital Signs field team: 
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Role Responsibility 

Technicians 
 

• Lay out 1-hectare E-plots, determine and record 
the sub-plot size in each plot 

• Measure and record the vegetation and soil data 
for the E-plot 

• Clean and store equipment 
Technical Manager 
 

• Supervises teams laying out E-plots and 
collecting data in sub-plots 

• Ensures equipment is well-managed and team is 
safe 

• Ensures consistency and quality of 
measurements 

• Ensures data are uploaded to the VS server 
daily (or weekly if internet access is limited) 

• Ensure back-ups and data entry sheets are 
properly archived 

Country Director 
 

• Develops and submits sampling schedule for 
approval 

• Supports team with a complete understanding 
of the protocol manual 

• Trains technicians in laying out E-plot and 
sampling sub-plots  

• Leads technicians in fieldwork and sampling and 
assists with measurements as required 

Africa Field Director 
 

• Approves sampling schedule 
• Helps train technicians and ensure consistency 

of protocol implementation across Vital Signs 
countries 

• Reviews data when uploaded 
• Approves protocol updates and sends out 

update notifications to field teams 
Protocol Manager 
 

• Receives and archives comments about the 
protocol from the field team 

• Updates and re-circulates the protocol 
 
 
3. EQUIPMENT LIST 
 
The following equipment is required to carry out the activities described in this 
manual. Before traveling to the field to carry out sampling, use this list to ensure 
you have all the equipment needed for the day. 
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At the end of each day's work, equipment should be wiped down and stowed 
correctly so that the team can start working immediately the next morning. This 
practice also ensures that all equipment is accounted for and does not go missing.  
 
The tablet is the preferred way to record data. In an emergency (such as when the 
tablet is not working), a paper form may be used, and the data uploaded to a 
working tablet as soon as possible. At least one on-site backup to a laptop and, 
preferably, at least one off-site backup should be made at the end of each 
day.  
 
 

 

 

General Supplies 
 

o Data entry tablet with forms loaded 
o 30 meter nylon rope 
o Roll of insulation tape 
o Goggles (for eye protection in dense brush) 
o Clipboards, notebooks and pens 
o Water to drink and to conduct texture tests 
o Packs for carrying equipment 
o Hat  
o Sun Lotion 
o Vital Signs brochures in local language 
o Identity cards 
o Letters of introduction 

  
Equipment for Laying Out the E-Plot 

 
o GPS unit: GPSMAP 60Cx 
o Spare batteries for GPS unit (2 AA batteries) 
o Suunto compass 
o 30 m measuring tape 
o 4 corner pegs with red flags 

 
 Recording Plant Species 
 

o Field guides for identifying plants 
o Digital camera (your tablet can also be used to take photos) 
o Plant press 
o Labels (sticky-back or jewelers tags) 
o Ziploc re-sealable plastic bags (about A4 size)!
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3.1 Using the GPS Unit 
 
The Garmin GPSmap 60Cx is the GPS device used for Vital Signs. An instruction 
manual comes with the device and should be read for detailed instructions on the 
use and care of the device. 
 
The following sections include instructions for: 
 

1. Setting the correct data collection formats and units. 
2. Navigating to specific points. 
3. Setting waypoints. 
4. Taking area measurement. 

 
 

3.1.1 Setting Position Format, Map Datum and Units 
 
It is important ensure the GPS unit has the correct settings before using the GPS in 
the field. To make sure the settings are correct, follow these instructions before 
going into the field: 
 

• Press Menu twice to get to the Main Menu  
 

• Select Setup to get to the Setup Menu page  
 

• Select Units (see figure below) to get to the Units Setup page 

 
Measuring Stems, Trees and Bushes 
 

o Haglof DME System (ensure all four pieces are included: receiver, 
transponder, transponder adaptor and plot staff) 

o Haglof clinometer 
o Convex densiometer for measuring tree cover 
o Two 2-meter stem circumference measuring tapes marked in cm (don’t 

use a forestry tape that converts the circumference to diameter) 
o 2.5 meter ranging rod 

 
 Measuring Herbaceous Layer and Ground Cover 
 

o 0.5 x 0.5 steel quadrat 
  
!
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• On the Units Setup page (see figure below), make sure the following are 
selected from the drop-down menus: 
 

o Position Format = hddd.ddddd° 
o Map Datum = WGS 84 
o Distance/speed = metric 
o Elevation = meters 
o Depth = meters 
o Temperature = Celsius  

         
 
 

3.1.2 Setting the Directional Heading 
 
To set the directional heading: 
 

• Press Menu twice to get to the Main Menu  
 

• Select Setup to get to the Setup Menu page  
 

• Select Heading to get to the Heading Setup page (see figure below) 
 

• On the Heading Setup page (see figure below), make sure the following are 
selected from the drop-down menus: 

 
o Display = Cardinal Letters 
o North Reference = True 

Units Setup
Use the Units Setup Page to customize measurement 
units.

To access the Units Setup Page:
   On  the  Setup  Menu  Page,  highlight  the  Units 

icon,  and  press  ENTER.

Units 
icon

• Position Format—sets the coordinates for the 
system in which a particular location is shown. 
The default format is latitude and longitude in 
degrees, minutes, and thousandths of a minute 
(hdddomm.mmm).

• Map Datum—sets the description for 
geographic location for surveying, mapping, 
and navigation, and is not actually a map built 
into the unit. The default setting is WGS 84. 
The unit automatically chooses the best datum 
based on your chosen format.

 For more information about selecting position 
formats and map datums, see page 82.

• Distance/Speed—selects the unit of 
measurement for speed and distance traveled.

• Elevation (Vert. Speed)—selects the unit of 
measurement (Feet (ft/min), Meters (m/min), 
or Meters (m/sec) to use for altitude and rate of 
ascent.

• Depth—selects the unit of measurement 
(Feet, Fathoms, or Meters) to use for depth. 
(Requires interface to other devices or marine 
chart data.)

• Temperature—selects the unit of measurement 
(Fahrenheit or Celsius) to use for temperature.

GPSMAP 60Cx Owner’s Manual 63

MAIN MENU > SETUP MENU 

meters&

meters&

metric&

hddd.ddddd°&

Heading Setup
Use the Heading Setup Page to specify the type of 
heading display and the type of North reference used 
to calculate your heading. 

 NOTE: Unless you have a working knowledge 
of headings and North referencing, it is 
recommended that you use the default values.

To access the Heading Setup Page:
   On  the  Setup  Menu  Page,  highlight  the  

Heading  icon,  and  press  ENTER.
• Display—selects the style (cardinal letters, 

degrees, or mils) to indicate your heading.

• North Reference—provides headings based 
on a true north reference. Offers more options 
when a choice other than True is selected.

64 GPSMAP 60Cx Owner’s Manual

MAIN MENU > SETUP MENU

Marine Setup
Use  the  Marine  Setup  Page  to  define  alarm  settings.

To access the Marine Setup Page:
   On  the  Setup  Menu  Page,  highlight  the  Marine 

icon,  and  press  ENTER.

• Anchor Drag Alarm—sets an alarm to sound 
when  you  exceed  a  specified  drift  distance.

• Off Course Alarm—sets an alarm to sound 
when you are a set distance off course.

• Deep Water Alarm/Shallow Water Alarm—
sets an alarm to sound when you enter an area 
of water that is too deep or too shallow.

Time Setup
Use the Time Setup Page to set the time format, set 
the time zone, and set the unit to conform to Daylight 
Saving Time. Actual time and date appear at the bottom 
of the page.

To access the Time Setup Page:
   On  the  Setup  Menu  Page,  highlight  the  Time 

icon,  and  press  ENTER.

 Time Format—12 or 24 hour format
 Time Zone—sets the time zone for your 

city, so the GPSMAP 60Cx shows the correct 
local time. Select Other to manually enter a 
Universal Time Coordinate (UTC) Offset.

62 GPSMAP 60Cx Owner’s Manual

MAIN MENU > SETUP MENU

24&Hour&
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3.1.3 Setting the Time  
 
To set the time: 
 

• Press Menu twice to get to the Main Menu  
 

• Select Setup to get to the Setup Menu page  
 

• Select Time to get to the Time Setup page (see figure below) 
 

• On the Time Setup page (see figure below), make sure the following are 
selected from the drop-down menus: 

 
o Time Format = 24 hour 
o Time Zone = [select a city in your time zone] 

 
 
3.1.4 Navigating to an E-Frame Sampling Waypoint 

 
The E-frame sampling points will be preset into the GPS unit as waypoints. The 
waypoints for each day will be discussed and determined with the supervisor. 

Units Setup
Use the Units Setup Page to customize measurement 
units.

To access the Units Setup Page:
   On  the  Setup  Menu  Page,  highlight  the  Units 

icon,  and  press  ENTER.

Units 
icon

• Position Format—sets the coordinates for the 
system in which a particular location is shown. 
The default format is latitude and longitude in 
degrees, minutes, and thousandths of a minute 
(hdddomm.mmm).

• Map Datum—sets the description for 
geographic location for surveying, mapping, 
and navigation, and is not actually a map built 
into the unit. The default setting is WGS 84. 
The unit automatically chooses the best datum 
based on your chosen format.

 For more information about selecting position 
formats and map datums, see page 82.

• Distance/Speed—selects the unit of 
measurement for speed and distance traveled.

• Elevation (Vert. Speed)—selects the unit of 
measurement (Feet (ft/min), Meters (m/min), 
or Meters (m/sec) to use for altitude and rate of 
ascent.

• Depth—selects the unit of measurement 
(Feet, Fathoms, or Meters) to use for depth. 
(Requires interface to other devices or marine 
chart data.)

• Temperature—selects the unit of measurement 
(Fahrenheit or Celsius) to use for temperature.

GPSMAP 60Cx Owner’s Manual 63

MAIN MENU > SETUP MENU 

meters&

meters&

metric&

hddd.ddddd°&

Heading Setup
Use the Heading Setup Page to specify the type of 
heading display and the type of North reference used 
to calculate your heading. 

 NOTE: Unless you have a working knowledge 
of headings and North referencing, it is 
recommended that you use the default values.

To access the Heading Setup Page:
   On  the  Setup  Menu  Page,  highlight  the  

Heading  icon,  and  press  ENTER.
• Display—selects the style (cardinal letters, 

degrees, or mils) to indicate your heading.

• North Reference—provides headings based 
on a true north reference. Offers more options 
when a choice other than True is selected.

64 GPSMAP 60Cx Owner’s Manual

MAIN MENU > SETUP MENU

Marine Setup
Use  the  Marine  Setup  Page  to  define  alarm  settings.

To access the Marine Setup Page:
   On  the  Setup  Menu  Page,  highlight  the  Marine 

icon,  and  press  ENTER.

• Anchor Drag Alarm—sets an alarm to sound 
when  you  exceed  a  specified  drift  distance.

• Off Course Alarm—sets an alarm to sound 
when you are a set distance off course.

• Deep Water Alarm/Shallow Water Alarm—
sets an alarm to sound when you enter an area 
of water that is too deep or too shallow.

Time Setup
Use the Time Setup Page to set the time format, set 
the time zone, and set the unit to conform to Daylight 
Saving Time. Actual time and date appear at the bottom 
of the page.

To access the Time Setup Page:
   On  the  Setup  Menu  Page,  highlight  the  Time 

icon,  and  press  ENTER.

 Time Format—12 or 24 hour format
 Time Zone—sets the time zone for your 

city, so the GPSMAP 60Cx shows the correct 
local time. Select Other to manually enter a 
Universal Time Coordinate (UTC) Offset.

62 GPSMAP 60Cx Owner’s Manual

MAIN MENU > SETUP MENU

24&Hour&

Units Setup
Use the Units Setup Page to customize measurement 
units.

To access the Units Setup Page:
   On  the  Setup  Menu  Page,  highlight  the  Units 

icon,  and  press  ENTER.

Units 
icon

• Position Format—sets the coordinates for the 
system in which a particular location is shown. 
The default format is latitude and longitude in 
degrees, minutes, and thousandths of a minute 
(hdddomm.mmm).

• Map Datum—sets the description for 
geographic location for surveying, mapping, 
and navigation, and is not actually a map built 
into the unit. The default setting is WGS 84. 
The unit automatically chooses the best datum 
based on your chosen format.

 For more information about selecting position 
formats and map datums, see page 82.

• Distance/Speed—selects the unit of 
measurement for speed and distance traveled.

• Elevation (Vert. Speed)—selects the unit of 
measurement (Feet (ft/min), Meters (m/min), 
or Meters (m/sec) to use for altitude and rate of 
ascent.

• Depth—selects the unit of measurement 
(Feet, Fathoms, or Meters) to use for depth. 
(Requires interface to other devices or marine 
chart data.)

• Temperature—selects the unit of measurement 
(Fahrenheit or Celsius) to use for temperature.

GPSMAP 60Cx Owner’s Manual 63

MAIN MENU > SETUP MENU 

meters&

meters&

metric&

hddd.ddddd°&

Heading Setup
Use the Heading Setup Page to specify the type of 
heading display and the type of North reference used 
to calculate your heading. 

 NOTE: Unless you have a working knowledge 
of headings and North referencing, it is 
recommended that you use the default values.

To access the Heading Setup Page:
   On  the  Setup  Menu  Page,  highlight  the  

Heading  icon,  and  press  ENTER.
• Display—selects the style (cardinal letters, 

degrees, or mils) to indicate your heading.

• North Reference—provides headings based 
on a true north reference. Offers more options 
when a choice other than True is selected.

64 GPSMAP 60Cx Owner’s Manual

MAIN MENU > SETUP MENU

Marine Setup
Use  the  Marine  Setup  Page  to  define  alarm  settings.

To access the Marine Setup Page:
   On  the  Setup  Menu  Page,  highlight  the  Marine 

icon,  and  press  ENTER.

• Anchor Drag Alarm—sets an alarm to sound 
when  you  exceed  a  specified  drift  distance.

• Off Course Alarm—sets an alarm to sound 
when you are a set distance off course.

• Deep Water Alarm/Shallow Water Alarm—
sets an alarm to sound when you enter an area 
of water that is too deep or too shallow.

Time Setup
Use the Time Setup Page to set the time format, set 
the time zone, and set the unit to conform to Daylight 
Saving Time. Actual time and date appear at the bottom 
of the page.

To access the Time Setup Page:
   On  the  Setup  Menu  Page,  highlight  the  Time 

icon,  and  press  ENTER.

 Time Format—12 or 24 hour format
 Time Zone—sets the time zone for your 

city, so the GPSMAP 60Cx shows the correct 
local time. Select Other to manually enter a 
Universal Time Coordinate (UTC) Offset.

62 GPSMAP 60Cx Owner’s Manual

MAIN MENU > SETUP MENU

24&Hour&
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To get to a way point: 
 

1. Press the Find key/button to get to the Find Menu. 
 

 
 
 
2. Highlight the Waypoints icon and press Enter to open the Waypoints page. 
 
3. Use the rocker to find the waypoint you need and press Enter. That will open 

the page for that waypoint. 
 
 

 
 
4. Highlight the Go To button and press Enter to begin navigation. This page will 

provide information on the distance to the waypoint, a compass or directional 
map for navigating to the E-frame sampling waypoint. 

 

GPSMAP® 60Cx
 color map navigator

owner’s manual

FIND%bu(on!
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5. A map will appear with your location (triangle) and your destination point (a 
blue flag, with the Waypoint number). Use the In and Out buttons on the 
GPS to zoom in and out in needed.  

 
6. Walk towards the preset Waypoint number, correcting course as you go 

around obstacles that do not allow you to walk in a straight line. Proceed until 
the GPS indicates you that you have arrived.  

 

3.1.5 Marking a Location and Setting a Waypoint 
 
One of the Vital Signs activities will be to mark the location of specific places where 
samples or observations were taken. To mark these locations, follow these steps: 
 
1. When you have arrived at the sampling point, turn the GPS on and let the GPS 

unit average the position for at least 5 minutes. Try to have an open view of the 
sky (no trees or obstacles above). 

 
2. Press and hold the Mark key until the Mark Waypoint page appears. 

 
3. Assign a Location Name to the Waypoint: 

 
• After marking the waypoint, a default three-digit code is automatically 

assigned to the Waypoint (3 spaces provided).  
 

• To enter a name or code to the waypoint, maneuver the rocker to the 
Waypoint ID field and press Enter. Type in the name/code of the location.   
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GPS unit with the Mark key. Mark Waypoint Page. 

 
 

 
• The Note field can be used to indicate specific remarks about the location, 

such as water quality, farm field etc. 
 

• Record the information of the code, longitude, latitude of the waypoint into 
the appropriate Vital Signs data entry sheet. 

 
4. To accept the waypoint with the information, highlight Ok, and press Enter.  
 
 

3.1.6 Taking Area Measurements of Sample Plots and Fields 
 

The area of fields and plots can be measured using the Tracks page of the GPS 
device. Areas of fields and plots that are less then 25 m on a side should not be 
measured with a GPS, but instead measured using the pacing method. 

1. Go to a corner of the field or plot you want to measure.  
 
2. Open the device and let the GPS unit average the position for at least 5 

minutes. Try to have an open view of the sky (no trees or obstacles above). 
Press Menu twice to open the Main Menu. 

 
3. Select the Tracks icon, and press Enter to open the Tracks Page.  
 
4. Highlight the Clear button. A confirmation message appears “Do you really 

want to clear the track log?” Press Enter to clear the track log. 

 

GPSMAP® 60Cx
 color map navigator

owner’s manual

MARK%
bu(on!

Using the GPSMAP 60Cx
This section explains how to enter and select 
information with the GPSMAP 60Cx.

Understanding Terms
As you progress through this manual, you are directed 
to  press  a  specific  key  or  highlight  a  field  on  the  
screen. When you are directed to press a key, you 
should press and quickly release the key. (You may 
need to hold down a key for a period of time to start a 
secondary function, when the instructions tell you to 
do  so.)  When  a  field  is  highlighted  on  the  screen,  it  is  
highlighted in yellow. The position of the highlight is 
controlled by the ROCKER.

The following terms are used throughout this manual:

Highlight—move the highlighted area on the screen 
up, down, left, or right with the ROCKER to select 
individual  fields.

Field—the location on a page where data or an option 
can  be  shown  and  entered.  Highlight  a  field  using  the  
ROCKER to begin entering data or selecting options.

On-screen button—use the ROCKER to highlight a 
button, and press ENTER to select the button.

Scroll bar—when viewing a list of items too long to 
appear on the screen, a scroll bar appears along the 
right side of the list. To scroll through a list, press up 
or down on the ROCKER or use Zoom In to scroll a 
set of items and Zoom Out to scroll the entire screen.

Default—the factory setting saved in the unit’s 
memory. You can change many settings, but you can 
also revert to the factory (default) settings. 

Highlighted  
field

On-screen  buttons

Field

6 GPSMAP 60Cx Owner’s Manual

GETTING STARTED > USING THE GPSMAP 60CX

Coordinates+in+
hddd.ddddd°%

format+

Eleva1on+in+
meters%

3+digit+
waypoint+
number%

109%m%

N%53.53906%
E%14.23072%%
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Tracks Page.  

 
 

5. Move Track Log from Off to On and press Enter.  
 
6. Press the Menu button once, highlight the Area Calculation option and 

press Enter. A Start button should appear on the bottom of the screen.  
 
7. Press Enter. The Start button should change Stop. 
 
8. Begin walking around the edge of the field.  
 
9. While walking the perimeter you will see your path drawn on the screen, as 

well as the origin of your path. You can zoom in or out with the In or Out 
button. If either the path or the origin is missing, go back to the starting point 
and start over from Step 1.  

 
10. When you reach a corner, pause and slowly count to 30. This will allow the 

GPS unit to take many points at the corners. 
 
11. Continue walking around the field/plot, stopping at each corner for 30 

seconds. 
 
12. Once you return to the original corner and are done defining the area, press 

Enter to open the Calculated Area page.  
 
13. The area will appear on the bottom of the screen. Record this area in square 

meters. If the result is given in another unit, scroll down and select square 
meters: m2. 

 
14. Press Enter to save the new track to the Saved Tracks list on the Tracks 

Using Tracks
The Tracks feature creates an electronic bread crumb 
trail or “track log” on the Map Page as you travel. The 
track log contains information about points along its 
path, including time, location, elevation, and depth  
for each point (depth requires NMEA input, see pages 
58 and 75). 

The track log starts recording as soon as the unit gets 
a  location  fix.  The  percentage  of  memory  used  by  the  
current track log appears at the top of the Tracks Page. 
After you clear the track log, it shows 0%. 

Tracks Page

Percentage  
of  memory  

used

List  of  
saved  
tracks

To clear the track log:
1.   Press  MENU  twice  to  open  the  Main  Menu.  
2.   Select  the  Tracks  icon,  and  press  ENTER to 

open  the  Tracks  Page.
3.   Highlight  the  Clear  button,  and  press  ENTER.  

A  confirmation  message  appears.
4.   Highlight  OK,  and  press  ENTER.
To set up a track log:
1.   Press  MENU  twice  to  open  the  Main  Menu.  
2.   Select  the  Tracks  icon,  and  press  ENTER to 

open  the  Tracks  Page.  
3.   Highlight  the  Setup  button,  and  press  ENTER 

to  open  the  Track  Log  Setup  Page.  

Data  Card  Options

26 GPSMAP 60Cx Owner’s Manual

BASIC OPERATION > USING TRACKS

Trag%Log%
“On”%/%“Off”%

op/on!

Percentage%of%
memory%used!

List%of%saved%
tracks%

List%of%track%
available%
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page.  
 
15. At the end of each day, upload these files to a computer and saved as gpx 

files, using an appropriate GIS software program (Mapsource, Basecamp, 
Google Earth). 

 
WARNING: Because the capacity of GPS to store tracks is very limited (no more 
than 20 tracks can be saved simultaneously on the GPSMAP 60Cx) you must 
transfer tracks to the computer every day and then clear the tracks from the 
GPS unit. If this is not done, the GPS will not be able to save and an error message 
will appear: “Track memory full.” 
  
 

3.2 Using the Haglof DME Instrument 
 
The Haglof DME system has been chosen for the Vital Signs project as it is both 
accurate and easy-to-use. Most importantly, it improves the efficiency of teams and 
assists them in quickly assessing which trees are located in a sub-plot without 
having to lay strings around the subplot.  
 
The Haglof DME system is comprised of four components: 
 
1. Distance Measuring Equipment (DME) handset with which you measure 

distance to the transponder. 
2. Sonic transponder (yellow) mounted on the monopod in the centre of the 

subplot 
3. 360o adapter to allow the transponder to respond all round. 
4. Monopod – a spiked pole 1 m tall to hold the transponder in the middle of the 

subplot.  
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The DME system uses sound waves to measure distance, allowing it to provide an 
accurate estimate (with cm accuracy) of distance between the transponder 
and the unit. As long as there is a clear open line-of-sight between the yellow 
transponder and the hand-held unit, it will be able to measure the distance 
accurately.  
 
The yellow transponder is mounted onto the 360o adapter on a monopod in the 
centre of the sub-plot. When the observer (who is working their way around the 
sub-plot measuring each tree), wants to check the distance to the centre point, 
they point the DME instrument at the transponder to obtain a measurement. Hold 
the DME at about the same height as the transponder.  
 
To use the DME system: 
 
1. Switch on the yellow transponder so that it starts to send out a signal. To do 

this, you need to: 
 
• Take the transponder off the 360o adapter (to have a clear view of the 

speaker in the node on the bottom side) 
 

• Hold the DME unit pointing at the speaker (1-2 cm away) 
 
2. Press the red button on the DME unit until 2 short beeps are heard from the 

transponder. Since it uses little battery power, you can leave the yellow 
transponder on while completing the 36 sub-plots in each E-plot. When the 
E-plot is completed, turn the transponder off. Remove the transponder from the 
adapter, point the DME unit at the speaker (1-2 cm away), and press the red 
button for 10-15 seconds until the signal stops (the signal can be heard as a 
faint sound). If the battery needs to be replaced, the battery compartment is 
accessed through unscrewing the lid of the transponder unit in an anti-
clockwise direction. The hand-held DME unit has a built-in battery saving 
function and will switch itself off after use. 

 
3. Before you start an E plot, calibrate the DME system by holding the handset 

exactly 10 m from the transponder (use the tape to determine this). Enter the 
calibration mode on the handset by repeated short presses on the red button 
until you reach F9 (calibration). The DME should read 10.0 m; if it does 
calibration is complete. Check that the units are registered in meters (not feet).  

 
4. Mount the yellow transponder on the 360 adapter on the monopod in the center 

of the sub-plot. When you would like to check the distance from a tree to the 
centre point, hold the DME unit next to the tree (pointed at the transponder), 
and then press the red button once (to the [F1] function page) to obtain a 
measurement in meters.  
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 3.3 Using the Clinometer 
 
The Haglof EC clinometer has been chosen for Vital Signs Project, as it is a robust, 
easy-to-use but accurate instrument. The key is to keep both eyes open while 
looking ‘through’ the instrument, and to keep the unit steady while it measures the 
angle to the bottom of the tree and the height of the tree. Each press on the button 
should be a short, quick press. Do not hold the button down. 
 
 

Step Angle Screen shot 

 
Check Distance 
• Press the main button 

once to turn on the unit 
• The screen will show 

the distance between 
you and the tree (15 m) 

• If the distance is 
incorrect, change with 
the ± buttons 
 

  

 
Measure the angle to the 
bottom of the tree 
• Press the button again 

to enter the degrees 
screen 

• Aim the cross-hairs in 
the viewfinder at the 
bottom of the stem, 
press the button again, 
and keep the unit still 
so that it can take a 
measurement 

• The angle 
measurement will flash 
up quickly and then the 
unit will start 
measuring height 

• You do not need to 
record this angle 
measurement 
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Measure height of tree 
• Aim the cross-hairs in 

the viewfinder at 
middle of the upper 
canopy of the tree 

• Hold the unit still and 
press the button again.  

• The height of the tree 
in meters will then be 
shown on the screen 
e.g. 12,1.  
 

  

 
 
4. SAMPLING THE E-PLOT 
 
The following instructions outline the process for sampling the E-plot, including 
specific instructions for which measurements are made in each sub-plot. 
 
 
 4.1 Navigating to the E-Plot 
 
The 1-hectare E-plot must be precisely geo-located, as the plot will be revisited 
every 3-5 years. The E-plot should not be permanently marked.  
 
At least one day before traveling to the field, check that the E-plot locations have 
been loaded into the GPS. 
 
The night before going into the field, review the equipment list and load the 
equipment into the vehicle.  
 
On the day you go into the field: 
 

1. Navigate to the S.E. corner of the E-plot (point 1). 
 

2. Determine the two field teams (two people in each team). One team will 
begin the vegetation measurements, and the other team will make the soil 
measurements and then join the first team to complete the biomass 
measurements in the remaining sub-plots. 
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Review the equipment 

list and load the

equipment into the 

vehicle

Navigate to the S.E. 

corner of the E-plot 

(point 1)

Place the GPS unit at 

the sub-plot center 

with averaging turned 

on. Enter start time 

and leave the GPS for 

10 minutes

Check that E-Plot 

locations have been 

loaded into the GPS

After 10 minutes, enter 

end time and latitude, 

longitude and 

accuracy (+/-) for the 

sub-plot

Set the radius of the 

sub-plot circles. Each 

sub-plot should 

include an average of 

3 trees/woody plants 

taller than 0.5 m.

In the E-Plot Data 

Entry Form, enter 

names, date, plot # 

and sub-plot radius.

One day before going into 

[OL�ÄLSK

The night before going into 

[OL�ÄLSK
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Begin At the S.E. 

corner (sub-plot 1)

Measure Canopy 

Cover for the sub-plot

Perform the 

Landscape Function 

Analysis for the 

sub-plot

Assess the 

Herbaceous Layer and 

enter Species Ranking 

for the sub-plot

Conduct the Woody 

Plant Measurements 

for the subplot

Continue to sub-plot 2

For sub-plots 2 

through 5, repeat only 

steps 5 and 6

1

2

3

4

5

6

For sub-plot 6, repeat 

steps 1 through 6

For sub-plots 7 

through 10, repeat 

only steps 5 and 6

For sub-plot 11, re-

peat steps 1 through 6

For sub-plots 12 

through 15, repeat 

only steps 5 and 6

For sub-plot 16, re-

peat steps 1 through 6

For sub-plots 17 

through 22, repeat 

only steps 5 and 6

For sub-plot 23, re-

peat steps 1 through 6

At sub-plot 23, take 

a panoramic photo of 

the plot

For sub-plots 24 

through 36, repeat 

only steps 5 and 6

sbarbour 
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4.2 Determining the Size of the Sub-Plots  

 
The 36 sub-plots within the plot are circular in shape. The objective is to measure 
approximately 100 individual woody plants in the 1-hectare plot; in other 
words, on average about three trees per subplot. 
 
The size of sub-plots is varied depending on the number of trees per unit area of 
trees in the plot: denser plots will need smaller circles. Set the circular sub-plot 
radius so that there will be an average of about three woody plants in each 
sub-plot.  
 
 

 
 
 
Figure 2. Schematic representation of circular sub-plot. A sonic transponder is 
placed at the centre of the plot and the distance of a plant to the transponder 
checked with a sonic distance measurer or a piece of string or a ranging rod. The 
plot should ideally have three woody plants rooted within it, but this will range from 
0 to many.  
 
The maximum subplot radius is 10 m (you would use this in an open grassland with 
less than 100 trees per hectare). As a guide, the plot radius should be about the 
same as the average distance between trees.  
 
You will soon learn to estimate the appropriate radius, and if you get it a bit wrong it 
does not matter much – it just increases the time you will take if you make it too 
big, and reduces the accuracy if you make it too small. The same radius will be 
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used for all 36 subplots in the E-plot, and must be recorded on the tablet or 
paper form.  
 
The diagram below illustrates how you determine whether trees are included in your 
sub-plot circle or not. Trees with the center of their stem inside the circle are 
counted as being inside the sub-plot, while trees with the center of their stem 
outside the circle are not counted. 
 
Some of the subplots will have no trees in them. This is fine – don’t add extra 
subplots to compensate!  
 
Once you have determined the radius of your circular subplots, start at the origin 
(S.E. corner of the plot, sub-plot 1) and proceed around the E in a clockwise 
direction.  
 
 

4.3 Instructions for Sampling Order  
 
The below instructions match Workflow 1, and outline the steps for 
completing the E-plot biomass measurements. Detailed instructions for the 
types of measurements you will make follow in sections 6 through 8. 
 
The plot should be oriented with the base of the E in an East-West direction, 
and the upright back of the E in a North-South direction. It makes no difference 
if you use magnetic north (from the compass) or true north (from the GPS) for this 
purpose.  
 
This orientation allows for easy navigation as opposed to navigating at obscure 
angles (e.g. WNW-ESE, NNE-SSW). To navigate through the E-plot, use a 
compass to keep you going straight in dense vegetation, and pace out the 
distances rather than measuring them with a tape. The plot does not have to be 
exactly square and the circular plots do not have to be in exact places, as long as 
you don’t cheat but only putting them in easy-to-measure places. The subplots 
must not overlap one another, which is why the maximum radius is 10 m.  
 

1. Begin at the S.E. Corner (sub-plot 1) 
 

a. Obtain the exact latitude and longitude of this corner using the 
GPS unit, allowing it to average for about 5 minutes while you 
organize your equipment. For detailed instructions see Section 6: 
Geo-Locating the Corners of the Plot. 

 
b. Measure Canopy Cover for the sub-plot. For detailed instructions 

see Section 7: Canopy Cover and Landscape Function Analysis. 
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c. Perform the Landscape Function Analysis for the sub-plot. For 

detailed instructions see Section 7: Canopy Cover and Landscape 
Function Analysis. 

 
d. Assess the Herbaceous Layer and enter species ranking for the 

sub-plot. For detailed instructions see Section 8: Species Ranking 
and Woody Plant Measurements. 

 
e. Conduct the Woody Plant Measurements for the sub-plot. For 

detailed instructions see Section 8: Species Ranking and Woody 
Plant Measurements. 

 
2. Move to sub-plot 2. Using a compass to orient yourself West, take 20 large 

paces in that direction (i.e. 20 m). It helps to find a prominent object far beyond 
the plot to aim at. When you reach the 20th pace, you are at the second sub-
plot. Spike the DME transponder monopod into the ground where you toe ends. 

 
3. For subplots 2 through 5, perform the following measurements, pacing 

westwards 20 m to reach each new sub-plot.  
 

a. Assess the Herbaceous Layer and enter species ranking for the 
sub-plot. For detailed instructions see Section 8: Species Ranking 
and Woody Plant Measurements. 

 
b. Conduct the Woody Plant Measurements for the sub-plot. For 

detailed instructions see Section 8: Species Ranking and Woody 
Plant Measurements. 

 
4. When you reach sub-plot 6: 
 

a. Obtain the latitude and longitude of the corner using the GPS unit. 
You need not average for a full 5 minutes here: the time you take 
to do the measurements is enough. For detailed instructions see 
Section 6: Geo-Locating the Corners of the Plot. 

 
b. Measure Canopy Cover for the sub-plot. For detailed instructions 

see Section 7: Canopy Cover and Landscape Function Analysis. 
 

c. Perform the Landscape Function Analysis for the sub-plot. For 
detailed instructions see Section 7: Canopy Cover and Landscape 
Function Analysis. 
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d. Assess the Herbaceous Layer and enter species ranking for the 
sub-plot. For detailed instructions see Section 8: Species Ranking 
and Woody Plant Measurements. 

 
e. Conduct the Woody Plant Measurements for the sub-plot. For 

detailed instructions see Section 8: Species Ranking and Woody 
Plant Measurements. 

 
5. Move north to sub-plot 7. Using a compass to orient yourself North, pace in that 

direction for 20 m. When you reach 20 m, you are at the seventh sub-plot.  
 
6. For subplots 7 through 10, perform the following measurements. Continue 

pacing northwards 20 m to reach each new sub-plot.  
 

a. Assess the Herbaceous Layer and enter species ranking for the 
sub-plot. For detailed instructions see Section 8: Species Ranking 
and Woody Plant Measurements. 

 
b. Conduct the Woody Plant Measurements for the sub-plot. For 

detailed instructions see Section 8: Species Ranking and Woody 
Plant Measurements. 

 
7. For the NW corner sub-plot 11, follow instructions above for sub-plots 1 and 

6. 
 
8. Move East to sub-plot 12. Using a compass to orient yourself East, take 20 big 

paces in that direction to reach sub-plot 12. 
 

9. For sub-plots 12 through 15, follow instructions above for sub-plots 2 through 
5 and 7 through 10. 

 
10. For sub-plot 16 (NE corner), follow instructions above for the other corner sub-

plots: 1, 6 and 11.  
 

11. For sub-plots 17 through 22, follow instructions above for sub-plots 2 through 
5, 7 through 10, and 12 through 15. For navigation, see Figure 1 – take 20 
paces south to subplot 17, then turn west for subplots 18 to 21, turn south for 
20 m for 22, and then east for 20 paces to 23. 

 
12. For sub-plot 23 (the near-centre subplot), follow instructions above for corner 

sub-plots 1, 6, 11 and 16. 
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a. In addition to these measurements, at sub-plot 23 you must also 
take a 360° panoramic photo of the plot. Begin pointing north and 
turn clockwise. 

 
13. For sub-plots 24 through 36, follow instructions above for sub-plots 2 

through 5, continuing to navigate around the E. 
 
14. When you finish subplot 36, the vegetation measurements for the E-plot are 

complete.  
 
15. When you have completed filling out the measurements in the tablet data 

entry form, upload the form to the Vital Signs server. If you have used a 
paper form, upload it to a tablet as soon as possible, then upload to the 
server. 

 
 
5. GEO-LOCATING THE CORNERS OF THE PLOT 
 
The following instructions are for geo-locating the corners of the plot to get the 
latitude, longitude and accuracy. This is done using the GPS Unit (instructions for 
using the GPS unit are in Section 3.1) 
 
 
 5.1 Geo-locating the S.E. Corner of the E-Plot 
 

1. Place the GPS unit in sub-plot 1, with averaging turned on. Enter start 
time and leave the GPS unit for 10 minutes while you begin other tasks. 

 
2. After 10 minutes, enter: 

 
a. GPS Start Time 
b. GPS End Time 
c. Latitude 
d. Longitude 
e. Accuracy (+/-) in meters with 5 decimal degrees resolution 
f. Number of measurement counts in average 

 
 

5.2 Geo-locating the Remaining Three Corners of the Plot  
 
After geo-referencing the S.E. corner, each of the other three corners (points 6, 11, 
and 16 in figure 1) must be geo-located within a 5 m accuracy. This accuracy is 
usually achieved within seconds. 
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For the remaining three corners, sub-plots 6, 11 and 16: 
 

1. Use the GPS Unit to geo-locate the corner. 
 

2. In the data entry form, enter: 
g. Latitude 
h. Longitude 
a. Accuracy (+/-) in meters with 5 decimal degrees resolution 

 
Only the four corners of the plot are geo-located, therefore teams need not 
measure the precise location of the sub-plots.  
 
 
6. CANOPY COVER AND LANDSCAPE FUNCTION ANALYSIS  
!
The following table summarizes the measurements you will make for Canopy Cover 
and Landscape Function Analysis: 
 
Measurement  Metric  Accuracy Required equipment 
Measurements are made at the four corners of the plot (points 1, 6, 11, 16) and plot 
center (point 23) 
Canopy cover Percent 20% Densiometer 
Landscape Function 
Analysis 

Condition of ground 
surface 10% Visual inspection 

 
The following steps for measuring Canopy Cover and Landscape Function Analysis 
are to be completed in the four corners of the plot (points 1, 6, 11, and 16) and 
the center of the plot (point 23).  
 
 

6.1 Measuring Canopy Cover 
 
Estimates of canopy cover are made using a densiometer. A densiometer is a 
domed mirror that has 24 squares engraved on its surface.  
 
To measure Canopy Cover percentage: 

 
1. Hold the densiometer level approximately 1.4 meters above the 

ground. Hold your arm stiffly at your side, with your elbow bent so that your 
forearm is horizontal and the densitometer is pointing upward in your palm. 
By looking at the bubble level, make sure the densitometer is horizontal 
throughout the measurement.  



Rate the ground in the 

quadrat for soil 

erosion. Enter a score 

between 0 and 3.

Estimate what fraction 

of the ground in the 

quadrat has 

herbaceous cover 

above it. Enter a score 

between 1 and 10 for 

herbaceous crown 

cover.

:RUNñRZ����&DQRS\�
&RYHU�DQG�/DQGVFDSH�
)XQFWLRQ�$QDO\VLV

Begin after you have 

geo-located the 

subplot

Place your quadrat

To begin measuring 

canopy cover, hold the 

densiometer level 

approximately 1.4 

meters above the 

ground

On the Woody 

Canopy Cover data 

sheet, enter a score 

for each square on 

the sheet. Scores are 

between 0-5, where:

  a. 0 = no cover  

  b. 1 = some cover

  c. 2 = half covered 

            by canopy

  d. 3 = nearly covered 

            by canopy

  e. 4 = full, complete 

            cover

Add up the scores 

as you enter them 

into the squares. The 

sum of the scores 

should be rounded to 

the nearest 10% and 

recorded in the entry 

form as a value be-

tween 0-10

After scoring canopy 

cover in the sub-

plot, perform the 

Landscape Function 

Analysis (LFA)

Score the ground 

inside the quadrat for 

the presence of the 

conditions listed on 

the data sheet. 

sbarbour 
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2. Assign a score between 0 and 4 for each of the squares on the 

densitometer mirror, where: 
 

0 = square reflects no overhead tree cover (empty)  
1 = some cover located just inside the square  
2 = square half covered by reflected canopy 
3 = square more than half but not completely full of reflected canopy 
4 = the square has full, complete cover 

 
3. Add up the scores in your head. The sum of the scores (out of a possible 

96) should be rounded to the nearest 10% (“decile”) and recorded as a value 
between 0-10 on the datasheet. For example, a sum of 48 should be 
rounded to 50% and recorded as 5 on the datasheet, or a sum of 23 should 
be rounded to 20% and recorded as 2. A sum of ending in 5 should be 
rounded up. 
 

4. If no woody plant canopy cover is present, a value of 0 must be recorded.  
 
 

 
 
Figure 3: An estimate of canopy cover is taken using a densiometer. The observer is 
required to score the amount of canopy cover reflected in each of the 24 squares 
marked on the mirror surface.  
 
 

6.2 Performing the Landscape Function Analysis 
 
The concept (but not the method) is loosely based on Ludwig and Tongway (1995). 
Do this after you have done the Dry Weight Ranking for the subplot. 
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1. Place the quadrat to the northeast of the subplot centre, with its SW corner on 

the centre point. If you cannot do so because of an obstacle (like a tree trunk) 
adjust it to the nearest possible position. 
 

2. By looking from above down into the quadrat, estimate what fraction of the 
ground has standing live or dead herbaceous cover above it (excluding litter, 
which is dead plant material on the soil surface)  

 
3. Score the herbaceous cover between 1 and 10 (i.e. the percentage cover 

divided by 10) and enter number on the tablet or data entry sheet. 
 

4. Note evidence of soil erosion. Evidence includes soil pedestals, exposed roots, 
rills, sediment deposits, soil splash, or debris dams.   

 
5. Rate the ground in the quadrat for soil erosion: 0=none, 1= present but 

uncommon (<10%), 2=common (11-50%), 3= ubiquitous (> half of quadrat). 
Enter number on the tablet or data entry sheet. 

 
6. If you cannot see the soil surface clearly, clip the herbaceous layer about 2 cm 

above the ground level. If for some reason you need to estimate the herbaceous 
aboveground mass (it is not required by VS, but is often used in fire or grazing 
research) you could collect this material, dry it and weigh it. 

 
7. Score the ground inside the quadrat for the presence of the following 

conditions. The percent contribution of each surface condition class should be 
scored and recorded 0 to 10 (i.e. 10% intervals of ground cover) with the sum of 
deciles across classes equaling 10.  

 
a. Bases of rooted plants  
b. Litter cover (dead leaves, grass or herbs) 
c. Fallen wood (logs or twigs) 
d. Stone or gravel 
e. Dung 
f. Recently disturbed soil (obviously tilled, hoof-pitted, excavated by 

animals or insects) 
g. Bare but porous soil (Put on a few drops of water test this if you are 

unsure. If it is absorbed within two seconds, the soil is porous) 
h. Bare but sealed soil (clay-capped, compacted or hydrophobic) 
i. Sodic soil (a hard whitish surface found on sodium-affected soils) 
j. Microfloral crust (algal, fungal, lichen or moss) 
k. Termite mound 
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8. Enter the ground cover scores for each category on the tablet or data entry 
sheet. 
 

At this point you have completed the Landscape Functional Analysis. 
 
 
7. SPECIES RANKING AND WOODY PLANT MEASUREMENTS 
The following table summarizes the Vegetation Measurements you will make in 
every sub-plot: 
 
At the corners and center of the plot (sub-plots 1, 6, 11, 16 and 23) you will make 
these measurements before the Landscape Functional Analysis. In all other sub-
plots, these are the only measurements you are making in the sub-plot. 

 
7.1 Herbaceous Species Composition Using the Dry-Weight-Rank Method 

 
The Dry-Weight-Rank Method (DWR, Jones and Hargreaves 1979) requires the 
observer to quickly record the three most abundant species in the 0.5 x 0.5m 
quadrat. Before you start, enter names of manager, scribe and measurers, date 
and plot number on the Dry Weight Rank data entry pages of the tablet or a paper 
form. 
 

At each subplot: Herbaceous layer measurements – within a 0.5x0.5 m quadrat 

Herbaceous layer 
composition 

Top three  species by 
mass identified by  
Latin binomial names 

- 
If unknown - 
field guides, 
camera 

Woody plant measurements – for each plant with basal diameter of > 5cm 

Species name Latin binomial name - 
If unknown - 
field guides, 
camera 

Plant basal area Circumference (mm) 10 mm Measuring tape 

0.1 meter < 5m height – 
Ranging rod Plant height 

  
meters 
  

 1 m > 5m height – 
Clinometer 

Plant crown max 
width  meters 0.1 meter Measuring tape 



Measure the basal 
circumference of the 

tree 50 cm above 
ground level, using a 

measuring tape
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The following 
measurements are 

made in each 
sub-plot.

In the data entry form, 
enter the top three 

species that fall 
inside the quadrat in 
rank order. The most 
prevalent species is 
Rank 1, the second 

Rank 2 and the third, 
Rank 3. 

Determine which trees 
are in the subplot. 

Trees must be taller 
than your knee (0.5m) 

and greater than 
50mm in diameter 

(about the size of your 
wrist)

Record the canopy 
width of the tree to an 

accuracy of 0.1 m 

Repeat for the next 
tree in the sub-plot.

Record the height of 
the tree to an 

accuracy of 0.1 m

When you have 
ÄUPZOLK�[OL�WYL]PV\Z�

steps for all trees/
plants taller than 0.5m 
and greater than 50 

mm in diameter in the 
sub-plot, you have 
completed woody 

plant measurements in 
that sub-plot

Place the transponder 
unit on a pole in the 
center of the sub-

plot and measure the 
distance to the center 
point using the hand-
held sonic transducer 

unit

:[HY[PUN�^P[O�[OL�ÄYZ[�
tree, enter the species 
name. If you cannot 
identify a tree, follow 
the steps outlined in 

the protocol, including 
steps for photographs.

Place your quadrat

Enter the number of 
stems on the tree.
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1. Place your quadrat NE of the centre point of the subplot (do the scoring 
before you clip the plot, if this is a corner plot and you are doing landscape 
function analysis as well). 
 

2. In the line for Subplot 1, enter the top three species that fall inside the 
quadrat in rank order. The most prevalent species by aboveground dry 
mass gets listed first, the second next and the third, last.  

 
If a single species constitutes over two-thirds of the biomass within the 
quadrat, it should be ranked both 1st and 2nd. If all the biomass within the 
quadrat is constituted by a single species, it gets first, second and third. 
 
Calculation of the species composition will be done at the VS office. The procedure 
is to give the species 8 points for ranking first, 2.4 points for second and 1 point for 
third, summing for each species over all the quadrats, and then summing the 
subtotals for each species. The percentage contribution by a species to the dry 
mass is given by the species subtotal/grand total x 100. A slightly better approach 
(Jones and Hargreaves 1979) is to weight the points in each quadrat by some index 
of how much vegetation there is in that quadrat. 
 
 

7.2 Measuring Woody Plants in the Sub-Plot 

 
A woody plant is a tree or shrub with one or many stems. It must be taller than 
your knee (0.5 m) and greater than 50 mm in diameter (about the size of your wrist). 
The Vital Signs standard for stem diameter measurement is at 0.5 m (knee 
height) for trees that branch below 1.5 m; or at the more conventional 1.3 m 
(breast height) for tall, straight trees that only branch above this level.  
 

1. Place the transponder unit on a pole in the center of the sub-plot.  
 

2. Determine which trees are in the subplot by measuring the distance to the 
center point using the handheld sonic transducer unit. You will soon be able 
to judge whether most of the trees are in or out of the subplot without taking 
a distance measurement, and only need to measure the ones near the edge. 
 

3. Starting with the first tree (work clockwise around the circular plot from the 
north, so that you don’t lose track of which trees you have recorded), enter 
the species name. Each plant in the sub-plot should be recorded by its 
scientific (Latin) binomial name, rather than its name in a local language or 
English. The species names are available on a pick list on the tablet. The 
first time a species is listed on a paper datasheet or in a document, it 
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should be written out in full (e.g. Dichrostachys cinerea). After this, you can 
use a species code.  
 

4. If you cannot identify the species, follow steps below in section 8.6 for 
documenting unknown plants. 
 

5. Enter the number of stems on the tree. 
 
 
 7.3 Measuring Basal Circumference 
 

1. Measure basal circumference at the standard height above the ground 
(see above), using a measuring tape (measurements are recorded in cm). 
Make sure your measurement is where the diameter of the stem is fairly 
constant, before the stem begins to taper or branch. If the standard height 
coincides with a basal swelling or scar, basal circumference should be 
measured just above or below the swelling or scar. 

 
2. Call out the circumference of the stem to the scribe. If the tree has more 

than one stem, for example, call out ‘species x, three stems, first stem 20 
cm, second stem 35 cm, third stem 36 cm.’ 

 
Special Cases: 
 

1. In the case of trees branching below 0.5 m, each stem above the branch 
should be measured and recorded separately.  

 
2. In the case of highly multi-stemmed bushes (> 5 stems, each small, but 

together adding up to the equivalent of a 50 mm diameter stem), 
measure an average stem circumference record it along with a count of the 
number of stems. The fact that the observer is recording a multi-stemmed 
bush should be clearly indicated on the paper data-entry sheet as 
circumference (number).  

 
3. In the case of lianas (vines), the basal diameter of individual plants rooted 

within the sub-plot should be measured. In place of a height measurement, 
a conservative visual estimate of the length of the vine should be recorded 
(in meters).  

 
You are likely to encounter a wide variety of circumstances in which a slightly 
different approach may be required to obtain an appropriate estimate of basal area. 
This may either be due to the unique growth form of the plant, its location (e.g. a 
steep slope), or the way in which it has been pruned by humans, livestock or game.  
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The set of diagrams below illustrate where the basal area measurement should be 
taken under different circumstances. These diagrams illustrate common forms or 
situations that may be found, but by no means form a comprehensive list of 
potential field conditions.  
 
When a situation arises that is not illustrated here, apply the general principles. For 
example, in the case of a buttressed tree, measurement should be taken just above 
the exaggerated root buttress (Figure 4).   
 

 

 
Figure 4: Field observers measuring basal area are likely to encounter a 
considerable amount of variation in the type and position of the plant stems. When 
faced with such variation, apply the general principle of measuring the basal area of 
the stem above the basal swelling, where the diameter of the stem is fairly constant 
and before the stem begins to taper or branch.  
!
!

!
!
!
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7.4 Measuring the Height of Woody Plants 

 
Plant height is measured from ground level at the base of the stem to the highest 
point in the plant’s canopy. It is separately estimated for each stem in the case of a 
multi-stemmed plant, since the stem circumference and the height are needed to 
estimate the biomass. 
 
• Record the height of plants to an accuracy of 10 cm or 0.1 m (for example, 

0.8 m or 12.6 m) if shorter than 5 m, and the nearest m if taller than 5 m.  
 
• If the tree is rooted on a steep slope, the lower measurement should be taken at 

ground level in the centre of the root base.  
 

• When measuring tall trees with an extensive canopy, take the upper 
measurement from the centre of the top of the canopy, not from the edge of the 
canopy.  

 
The height of trees and shrubs shorter than 2.5 m can be directly measured 
using a ranging rod. Trees taller than 2.5 m but shorter than 5 m can be indirectly 
measured with the ranging rod by having one team member hold it vertical next to 
the stem while the other steps about 5 back and visually extrapolates the height; 
alternately the helper can hold the rod on their head (about 2m).  
 
Measure bushes and trees that are taller than 5 m with a clinometer. 
 
A clinometer is an instrument used to measure vertical angles. It is used for 
measuring the height of trees as well as in estimating the angle of a slope. To 
measure the height of a tree:  
 

1. Stand exactly 15 meters from the base of the tree when taking the angle 
measurement. The DME can help measure this, or a 30 m tape, or a pre-
measured rope 15m long. Some clinometers have a built-in distance meter 
based on the same technology as the DME. 
 

2. Work out the angle between the base of the tree and its crown. From this 
angle and the distance, the height can be estimated. 

 
Calculating tree height using a clinometer: 
 
The calculation of tree height is based on trigonometry. If one assumes that the tree 
is growing at 90o angle to the ground, a measure of the horizontal distance to the 
tree (the adjacent side of the triangle) and the vertical angle between the bottom 
and the top of the tree can be used to calculate the height of the tree (Figure 5).  
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The calculation essentially works out the dimensions of two triangles – one below 
and one above the height at which the angle is measured – and adds the two 
'opposite sides' of the triangles to calculate the height of the tree. 
 
 
 

 
 
Figure 5: An illustration of the two vertical angle measurements that need to be 
taken if the height of the tree is to be calculated manually. The observer should take 
extra care to ensure that they are standing the required set distance from the tree 
(e.g. 15 meters).   
 
Tree Height Calculation: 

H = (D * tan xo) + (D * tan yo) 
 
Where: H = tree height in meters (m) 
 D = the horizontal distance between the observer and the tree in meters (m) 

xo = the vertical angle between top of the tree (in the centre) and a horizontal 
level (measured in degrees) 
yo = the vertical angle between the based on the tree (in the centre) and a 
horizontal level (measured in degrees) 

 
Note: In a MS Excel spreadsheet, the equation above would be entered in a cell as:  
 

=(D*TAN(RADIANS(x))+ (D*TAN(RADIANS(y)) 
 
!

7.5 Measuring Canopy Width   

 
Measure the canopy width (which is an alternate way to estimate crown cover) of 
each woody plant to the nearest meter for trees with a canopy >5 m across, or to 
0.5 m for smaller trees. 
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1. Take an average diameter measurement of the crown of the plant, i.e. the 

midpoint between the long axis of the canopy and the short axis (Figure 6). 
This can be done by two team members using a measuring tape, or a 
ranging rod, or the team can use a sonic distance instrument.  

 
 

 
 
Figure 6: Canopy width measurements are generally taken by two observers using 
a sonic distance measurement device or a 30m measuring tape or a 2.5 m ranging 
rod. Both the long and short axis of the crown is measured, and then averaged.  
 
 

7.6 Documenting an Unknown Plant Species 

 
If the name of a species is unknown: 
 

1. Try to identify the plant using a field guide that has pictures of local 
plants and their parts (leaf type, flowers, type and color of bark, etc.). 
 

2. If the plant cannot be identified using a field guide, record the essential 
attributes of the plant and standard meta-data: 

a. Size 
b. Shape 
c. Color 
d. Location  
e. Name of the observer 
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f. Date 
g. Time 
h. Geographical co-ordinates 
i. Slope and aspect 

 
3. If the team is carrying a digital camera, take several clear photographs of 

the plant, including: 
 

a. Photo of the entire plant 
b. Photo of a branch with leaves and buds 
c. Photo of both sides of a leaf, with a measuring tape next to the leaf 
d. Photo of bark, with measuring tape next to bark 
e. Photo of flowers and fruit, if present 

 
4. Take a sample of the plant and preserve using a plant press. This sample 

can be a small branch with several leaves, and a sample of flowers or fruit if 
present. 
 

5. Record the following meta-data on a collector’s tag and attach firmly to the 
sample: 

 
a. Observer’s full name and affiliation  
b. Observer’s email address and telephone number  
c. Date and time 
d. Geographic co-ordinates (GPS) of the plant and name of the area  

 
6. When you have returned from the field, communicate with a colleague who 

knows the area and may have seen the species before. 
 
It is likely that numerous unknown plants will be recorded, especially during the 
initial field sessions in an area that is new.  
 
Photographs and descriptions need to be filed in a structured, orderly manner to 
avoid confusion between samples. A unique unknown specimen number or code 
should be assigned to each unknown plant. The unique code should be included in 
photograph and description file names and the images themselves where possible.  
 
The more clear, descriptive notes recorded on the plant, the better. The observer 
should note down any information they believe may be helpful to the taxonomist. 
The best thing is to get a well-pressed specimen to the taxonomist with the 
location, date, GPS co-ordinates and a set of clear photographs.  
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9. APPENDIX 
 
 
Appendix 1: E-Plot Data Entry Form 

           
Appendix 2: E-Plot Data Dictionary 
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VITAL SIGNS E-PLOT METADATA

FIRST LAST DAY (DD) Month (MM) YEAR (YYYY)

MANAGER

SCRIBE PLOT #

MEASURER 1
SUB-PLOT 
RADIUS

MEASURER 2

1 SE CORNER HOURS (HH) MINUTES (MM)

GPS START TIME LATITUDE

GPS END TIME LONGITUDE

# OF MEASUREMENT 
COUNTS IN 
AVERAGE ACCURACY

6 SW CORNER LATITUDE

LONGITUDE

ACCURACY

11 NW CORNER LATITUDE

LONGITUDE

ACCURACY

16 NE CORNER LATITUDE

LONGITUDE

ACCURACY
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Woody Canopy Cover

Plot: ___ Sub-plot: 1 Date: ___  ___  ___ Observer: ___________  _____________

N

S

E

W

 Year   Month   Day            First                             Last

sbarbour 
44

sbarbour 


sbarbour 




Woody Canopy Cover

Plot: ___ Sub-plot: 6 Date: ___  ___  ___ Observer: ___________  _____________

N

S

E

W

 Year   Month   Day            First                             Last
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Woody Canopy Cover

Plot: ___ Sub-plot: 11 Date: ___  ___  ___ Observer: ___________  _____________

N

S

E

W

 Year   Month   Day            First                             Last
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Woody Canopy Cover

Plot: ___ Sub-plot: 16 Date: ___  ___  ___ Observer: ___________  _____________

N

S

E

W

 Year   Month   Day            First                             Last
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Woody Canopy Cover

Plot: ___ Sub-plot: 23 Date: ___  ___  ___ Observer: ___________  _____________

N

S

E

W

 Year   Month   Day            First                             Last
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VITAL SIGNS
LANDSCAPE FUNCION ANALYSIS

FIRST LAST DAY (DD)
Month 
(MM)

YEAR 
(YYYY)

MANAGER

SCRIBE PLOT #

MEASURER 1

MEASURER 2

1 SE Corner 6 SW Corner
11 NW 
Corner

16 NE 
Corner

23 
Center

Herbaceous 
Crown Cover    
(1-10)
Soil Erosion       
(0-3)
Surface 
Condition (0-
10)
Rooted Plants
Litter Cover
Downed Wood
Stone or Gravel
Dung
Disturbed Soil

Undisturbed 
Bare & Porous 

Soil
Undisturbed 
but Sealed Soil
Sodic Soil
Microfloral Crust
Termite Mound

PHOTO PANORAMA N E S W
(POINT 23)
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VITAL SIGNS
HERBACEOUS LAYER MASS AND DRY WEIGHT RANK

FIRST LAST DAY (DD) Month (MM) YEAR (YYYY)Observations
MANAGER

SCRIBE PLOT #

MEASURER 1

MEASURER 2

SUB-PLOT
MASS      
(0-10) Species Rank 1 Species Rank 2 Species Rank 3

GENUS SPECIES Swahili Common GENUS SPECIES Swahili Common GENUS SPECIES Swahili Common
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36



VITAL SIGNS
WOODY PLANT MEASUREMENTS

FIRST LAST DAY (DD) Month (MM) YEAR (YYYY)
MANAGER

SCRIBE PLOT #

MEASURER 1

MEASURER 2

Sub-Plot 
Number

Number of 
Stems

Basal 
Circum-
ference 
(cm)

Height 
(m)

Canopy 
Width (m) Species Photo Number



VITAL SIGNS
WOODY PLANT MEASUREMENTS

FIRST LAST DAY (DD) Month (MM) YEAR (YYYY)
MANAGER

SCRIBE PLOT #

MEASURER 1

MEASURER 2

Sub-Plot 
Number

Number of 
Stems

Basal 
Circum-
ference 
(cm)

Height 
(m)

Canopy 
Width (m) Species Photo Number
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WOODY PLANT MEASUREMENTS

FIRST LAST DAY (DD) Month (MM) YEAR (YYYY)
MANAGER

SCRIBE PLOT #

MEASURER 1

MEASURER 2

Sub-Plot 
Number

Number of 
Stems

Basal 
Circum-
ference 
(cm)

Height 
(m)

Canopy 
Width (m) Species Photo Number
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WOODY PLANT MEASUREMENTS

FIRST LAST DAY (DD) Month (MM) YEAR (YYYY)
MANAGER

SCRIBE PLOT #

MEASURER 1

MEASURER 2

Sub-Plot 
Number

Number of 
Stems

Basal 
Circum-
ference 
(cm)

Height 
(m)

Canopy 
Width (m) Species Photo Number
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Version: 1.0

Form Value Definition Data Type Values List Example Empty Value Rules/Comments

Country The VS country three-letter abbreviation. string None TAN Required May need suffix for region in country

Landscape no. The landscape number within the particular VS country 

above
alphanumeric None L10 Required

E-plot no. The unique sequential number assigned to each E-plot in 

each country - 000-999
numeric None 004 Required Sequential number from 000 - 999

E-plot code:

The unique i.d. code for each E-plot in a country. 

The E-plot code contains three components: 3-letter 

country code - landscape id number (if not within a 

landscape then insert 000) - E-plot i.d. number

For example, TAN-L10-004 refers to E-plot number 4 in 

landscape 10 in Tanzania. 

The id numbers will be assigned automatically.

formula None TAN-L10-004 Required

A combination of country code, 

landscape number and E-plot 

number above

Latitude Latitude of the southeast corner point of the E-plot in 

decimal degrees.
numeric 90 to -90 -10.41199 Required

Decimal degrees, five decimal 

points, negative south

Longitude Longitude of the southeast corner point of the E-plot in 

decimal degrees
numeric 0 to 360 84.00677 Required

Decimal degrees, five decimal 

points

Year
The year metadata created.(YYYY) numeric {>=2013} 2013 Required

Month
The month metadata created. (MM) numeric {1-12} 03 Required

Day
The day metadata created. (DD) numeric {1-31} 19 Required

First Name The first name of the person recording information into 

the Field Form.
string None Sandy Required

Last Name The last name of the person recording information into 

the Field Form.
string None Andelman Required

Comments
Any notes regarding the E-plot plot. These may be as 

specific as needed but should be relevant to the entire E-

plot or to  a major portion of it. 

string NonePlot is adjacent to a large garbage dumpNULL
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E-Plot Biomass Survey
Version: 1.0

Form Value Definition Data Type Values List Example Empty Value Rules/Comments

Country The VS country three-letter abbreviation. string None TAN Required May need suffix for region in country

Landscape no. The landscape number within the particular VS country 

above
alphanumeric None L10 Required

E-plot no. The unique sequential number assigned to each E-plot 

in each country - 000-999
numeric None 004 Required Sequential number from 000 - 999

Tier 2a E-plot code:

The unique i.d. code for each E-plot in a country. 

The E-plot code contains three components: 3-letter 

country code - landscape id number (if not within a 

landscape then insert 000) - E-plot i.d. number

For example, TAN-L10-004 refers to E-plot number 4 

in landscape 10 in Tanzania. 

The id numbers will be assigned automatically.

formula None TAN-L10-004 Required
A combination of country code, 

landscape number and E-plot number 

above

Subplot radius (m) Radius of sub-plot in meters numeric numeric 20 Required
Area should be the same for every sub-

plot within a given E-plot

Basal circumference 
measurement height (cm)

The height above ground level at which the basal 

circumference of woody plant is measured. This height 

is recorded in centimeters

numeric numeric 30 Required

Observations

General observations made by the observer that may 

help explain the collected data to a remote analyst. 

e.g. the existence of a recent fire or wood harvesting 

activities

string None

Approximately 

50% of this plot 

appears to have 

burned in the last 

3 months.

NULL

Photograph file name The file name of the photograph as assigned by the 

camera after the capture of the image
string None IMG_4026.jpg Required

A panoramic photograph needs to be 

taken at the SE corner of the E-plot. The 

file name of the photograph should be 

recorded on the form.

Sub-Plot Latitude Latitude of the center point of each corner sub-plot in 

decimal degrees.
numeric 90 to -90 -10.41199 Required

The geographical co-ordinates of the four 

corner sub-plots within the E-plot need to 

be recorded as per the procedure 

described. Decimal degrees, five decimal 

points, negative south

Sub-Plot Longitude Longitude of the center point of each corner sub-plot 

in decimal degrees.
numeric 0 to 360 84.00677 Required

The geographical co-ordinates of the four 

corner sub-plots within the E-plot need to 

be recorded as per the procedure 

described. Decimal degrees, five decimal 

points.

Year The year of the plot survey.(YYYY) numeric {>=2013} 2014 Required

Month The month of the plot survey. (MM) numeric {1-12} 03 Required

Day The day of the plot survey. (DD) numeric {1-31} 19 RequiredDa
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First Name The first name of the person recording information 

onto the Field Form.
string None Mark Required

Last Name The initials and last name of the person recording 

information onto the Field Form.
string None M Musumba Required Will be a pick list on tablet version

Woody canopy cover score Landscape Function Analysis canopy cover score 

recorded as a value between 0-10
numeric {0-10} 4 Required

Part of the Landscape Function Analysis. 

Estimated at each of the four corner sub-

plots and a sub-plot near the centre of 

the E-plot

Herbaceous crown cover Landscape Function Analysis herbaceous cover score 

recorded as a value between 0-10
numeric {0-10} 2 Required

Part of the Landscape Function Analysis. 

Estimated at each of the four corner sub-

plots and a sub-plot near the centre of 

the E-plot

Soil erosion Landscape Function Analysis soil erosion score 

(0=none, 1=slight, 2=moderate or 3=severe)
numeric {0-3} 2 Required

Part of the Landscape Function Analysis. 

Estimated at each of the four corner sub-

plots and a sub-plot near the centre of 

the E-plot

Surface condition score - 
Rooted plants

Part of the Landscape Function Analysis surface 

condition assessment. Measured as the proportion of 

the ground surface area covered by the rooted base of 

plants, including moss, at about 1 cm above the 

ground . The proportion is estimated and recorded 

using a score between 0-10

numeric {0-10} 1 Required

Part of the Landscape Function Analysis. 

Estimated at each of the four corner sub-

plots and a sub-plot near the centre of 

the E-plot

Surface condition score - 
Litter

Part of the Landscape Function Analysis surface 

condition assessment. Measured as the proportion of 

the ground surface area covered by litter. The 

proportion is estimated and recorded using a score 

between 0-10

numeric {0-10} 2 Required

Part of the Landscape Function Analysis. 

Estimated at each of the four corner sub-

plots and a sub-plot near the centre of 

the E-plot

Surface condition score - 
Downed wood

Part of the Landscape Function Analysis surface 

condition assessment. Measured as the proportion of 

the ground surface area covered by twigs or logs lying 

on or near the surface. The proportion is estimated 

and recorded using a score between 0-10

numeric {0-10} 1 Required

Part of the Landscape Function Analysis. 

Estimated at each of the four corner sub-

plots and a sub-plot near the centre of 

the E-plot

Surface condition score - 
Stone or gravel

Part of the Landscape Function Analysis surface 

condition assessment. Measured as the proportion of 

the ground surface area covered by rock, stone or 

gravel. The proportion is estimated and recorded using 

a score between 0-10

numeric {0-10} 2 Required

Part of the Landscape Function Analysis. 

Estimated at each of the four corner sub-

plots and a sub-plot near the centre of 

the E-plot

Surface condition score - 
Dung

Part of the Landscape Function Analysis surface 

condition assessment. Measured as the proportion of 

the ground surface area covered by dung. The 

proportion is estimated and recorded using a score 

between 0-10

numeric {0-10} 1 Required

Part of the Landscape Function Analysis. 

Estimated at each of the four corner sub-

plots and a sub-plot near the centre of 

the E-plot
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Surface condition score - 
Disturbed soil

Part of the Landscape Function Analysis surface 

condition assessment. Measured as the proportion of 

the ground surface area covered by disturbed soil 

(recent hoof print, burrowing or cultivation). The 

proportion is estimated and recorded using a score 

between 0-10

numeric {0-10} 2 Required

Part of the Landscape Function Analysis. 

Estimated at each of the four corner sub-

plots and a sub-plot near the centre of 

the E-plot

Surface condition score - 
Undisturbed, bare and 

porous soil

Part of the Landscape Function Analysis surface 

condition assessment. Measured as the proportion of 

the ground surface area covered by undisturbed, bare 

and porous soil. The proportion is estimated and 

recorded using a score between 0-10

numeric {0-10} 1 Required

Part of the Landscape Function Analysis. 

Estimated at each of the four corner sub-

plots and a sub-plot near the centre of 

the E-plot

Surface condition score - 
Undisturbed, bare but 

sealed soil

Part of the Landscape Function Analysis surface 

condition assessment. Measured as the proportion of 

the ground surface area covered by undisturbed, bare 

but sealed (i.e. water-shedding or low porosity) soil. 

The proportion is estimated and recorded using a 

score between 0-10

numeric {0-10} 2 Required

Part of the Landscape Function Analysis. 

Estimated at each of the four corner sub-

plots and a sub-plot near the centre of 

the E-plot

Surface condition score - 
Sodic soil

Part of the Landscape Function Analysis surface 

condition assessment. Measured as the proportion of 

the ground surface area covered by sodic soil. The 

proportion is estimated and recorded using a score 

between 0-10

numeric {0-10} 1 Required

Part of the Landscape Function Analysis. 

Estimated at each of the four corner sub-

plots and a sub-plot near the centre of 

the E-plot

Surface condition score - 
Microfloral crust

Part of the Landscape Function Analysis surface 

condition assessment. Measured as the proportion of 

the ground surface area covered by microfloral crust -

typically algae, fungal hyphae or lichen. The proportion 

is estimated and recorded using a score between 0-10

numeric {0-10} 2 Required

Part of the Landscape Function Analysis. 

Estimated at each of the four corner sub-

plots and a sub-plot near the centre of 

the E-plot

Surface condition score - 
termite mound

Part of the Landscape Function Analysis surface 

condition assessment. Measured as the proportion of 

the ground surface area covered by termite mound. 

The proportion is estimated and recorded using a 

score between 0-10

numeric {0-10} 1 Required

Part of the Landscape Function Analysis. 

Estimated at each of the four corner sub-

plots and a sub-plot near the centre of 

the E-plot

Dry Mass Score
The mass of herbaceous biomass within the sub-plot 

is scored on a scale from 0-10, where 0 is bare ground 

and 10 is a tall, dense grass layer 

numeric {0-10} 3 Required

DWR first ranked - 
Genus name

The Genus name of the plant. The Latin binomial name 

of each herbaceous species observed during the 

adoption of the Dry-Weight-Rand method is required.

string None Panicum NULL

DWR first ranked - 
Species name

The Species name of the plant. The Latin binomial 

name of each herbaceous species observed during 

the adoption of the Dry-Weight-Rand method is 

required.

string None maximum NULL
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DWR second ranked - 
Genus name

The Genus name of the plant. The Latin binomial name 

of each herbaceous species observed during the 

adoption of the Dry-Weight-Rand method is required.

string None Panicum NULL

DWR second ranked - 
Species name

The Species name of the plant. The Latin binomial 

name of each herbaceous species observed during 

the adoption of the Dry-Weight-Rand method is 

required.

string None maximum NULL

DWR third ranked - 
Genus name

The Genus name of the plant. The Latin binomial name 

of each herbaceous species observed during the 

adoption of the Dry-Weight-Rand method is required.

string None Panicum NULL

DWR third ranked - 
Species name

The Species name of the plant. The Latin binomial 

name of each herbaceous species observed during 

the adoption of the Dry-Weight-Rand method is 

required.

string None maximum NULL

Woody plant - 
Genus name

The Genus name of the plant. The Latin binomial name 

of each observed woody plant
string None Acacia NULL

Woody plant - 
Species name

The species name of the plant. The Latin binomial 

name of each observed woody plant
string None nilotica NULL

Basal Circumference (cm)

Woody plant circumference measurement in cm. All 

woody plants with a circumference >= 20.0cm should 

be measured. Measurements should be rounded to 

the nearest centimeter.

numeric {>=20.0} 24 Required Measurement should be recorded in cm.

Height (m) Woody plant height is measured in meters to one 

decimal point (e.g. 8.2m or 0.7m). 
numeric None 10.7 Required

Measurement should be recorded in 

meters to one decimal point.

Canopy width (m)
The average canopy width of woody plants in 

recorded in meters to one decimal point (e.g. 5.2m or 

0.8m)

numeric None 8.6 Required
Measurement should be recorded in 

meters to one decimal point.

Voucher

The voucher ID is a field collection number or an 

official herbarium code. If there are multiple voucher 

IDs for one specimen then they should be separated 

by a comma. Internal notes should be kept so that the 

source of the codes (e.g. a specific herbarium) can be 

referenced in the future.

string None BTTP179 NULL
This could also point to one or more 

photographs taken in the field.
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