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Abbreviations

AU
GPS
GPX
IITA
KML
LiNSIS
ODK
ONA
QR
S4L
SIS
SOP
SP-ID
SS-1D
SSu
TSU
Y/N

African Union

Global Positioning System

GPS eXchange format

International Institute of Tropical Agriculture
Keyhole Markup Language

Liberia National Soil Information System
Open Data Kit

Organizational Network Analysis

Quick Response

Soils4Liberia

Soil Information System

Standard Operating Procedures
Sampling point identifier

Soil Sample Identification

Secondary Sampling Unit

Tertiary Sampling Unit

Yes OR No
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Introduction

The Soils4Liberia project aims to develop an open-source Liberia National Soil Information
System (LiNSIS) for baseline assessment of soil health for decision-making in agriculture and
land management. The protocol is also expected to support future monitoring of soil health
across Liberia. A total of about 1200 sampling points are to be surveyed and characterized
across different land use categories and agroecologies in Liberia.

A standardized protocol and SOPs are thus needed to ensure accuracy, consistency, reliability,
and repeatability in assessing soil properties and soil quality over time. A comprehensive field
survey protocol has been developed to guide implementation. It is important to acknowledge
that the protocol and this SOP are true revisions of the Soils4Africa field campaign tools,
taking special considerations for the situation in Liberia and in alignment with the
Soils4Liberia aims and objectives.

The field survey protocol clearly outlines required materials and pre-field preparations. It
provides detailed guidance on safety and security considerations, navigation to sampling
locations, and criteria for accepting or rejecting a site as a valid sampling point. The protocol
also includes step-by-step instructions supported by illustrations on soil sampling techniques
using appropriate tools, sample labelling and bagging procedures, and recording observations
on soil surface characteristics, landform and terrain, land use and land cover, as well as land
and water management practices. Guidance is also provided for handling special field
conditions.

Building on and simplifying the field protocol, this Standard Operating Procedure (SOP) has
been developed to provide clear, step-by-step instructions for field operations under
Soils4Liberia. The SOP covers essential activities before field deployment, detailed procedures
for soil sample collection and recording observations, and post-field responsibilities upon
return. It also provides a practical guide for completing electronic data entry forms using ODK
Collect, ensuring accurate and standardized digital data capture.

You will need the following equipment and materials

<

An Android tablet (specification provided in the instruction manual).

<

A tool for navigating in the field (A GPS device is recommended and when available;
otherwise use the MAPS.ME app downloaded on your tablet).

A soil auger marked with coloured tape at 20 and 50 cm from the tip.
Two (2) 10-liter plastic buckets or basins of different colour.

A 5-liter plastic jerry can for water.

AN NI NN

1-liter (min. 23 x 15 cm; 9 x 6 in.) sturdy plastic bag and 1- litre cloth bag, one of each
for each soil sample

<

Use paper or cloth bags only for the pesticide residue samples

<

Duplicate soil sample label (QR codes) for each soil sample.

v’ Plastic pouches (min. 5 x 7 cm) for the labels
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Jute bags (50 kg)
Permanent markers (2)
Power supply (reserve batteries, power bank or other)

Knife (with vane or blade of 20cm approx.)

D N NI N NI N

Stapler (handheld) and sufficient staples

Before going to the field
1. Procedure for powering up (“booting”) and shutting down the tablet

Follow the steps below to boot up the tablet.

v Press on the Power button at the right hand side of the screen, to power up the tablet.

v" To conserve battery power, it is recommended that the “Sleep” mode be used to shut
down the tablet if it is likely to be restarted within two hours (for example, during the
day when carrying out interviews).

v If the tablet will not be used in the next two hours it is better to use the “Shut down”
option.

2. Managing Batteries and Power with your Tablet

To charge the battery in the tablet, connect the AC adaptor power cable.

A battery which is completely discharged will take about one hours to charge to 100% of its
capacity, and approximately two hours to become fully charged. If the tablet is switched on
and is being used while it is charging, it may take up to five hours for the battery to become
fully charged.
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3. How to turn on Location (GPS):

e Swipe down from the top of the Tablet Home Screen to view the status bar.
e Tap on the Location icon to activate it. The icon will change colour when activated.
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Capturing accurate GPS Coordinates
¢ Do not pick GPS coordinates under cloudy/dark weather
e Do not move the tablet whiles GPS is reading

e Always stand in the middle or in front of the structure to pick the GPS coordinate

e Never pick GPS coordinates under a shade, shed or roof

e Stretch out the tablet with the screen fully exposed to the sky when taking the GPS
Location Accuracy Settings

e Open your device’s Settings

e Tap on Location.
e Tap on Advanced >> Google Location Accuracy.
e Turn on Improve Location Accuracy on

4. Install Android software and ODK forms

To use the Soils4Liberia ODK field survey form you initially need to install the following
applications on your Android device (tablet):

v

v

v

ODK Collect (to georeference, time stamp, and log in your soil sample and record field
observations)

QR and Barcode scanner (to read QR code labels; if not a standard functionality like
on older android tablet)

MAPS.ME (if you are going to be using your tablet or smart phone for field navigation
rather than a separate GPS unit).

Ensure to install the ODK collect on the tablet provide and use only for data collection
purposes.

You can locate the applications on Google Play by searching for them by name (ODK Collect
or MAPS.ME). Note that you will need an Internet connection for this.

Once you have installed the software on your Android device, the form can be accessed
through a QR code which will be shared with you by your supervisor.

When you get the QR code, open the ODK Collect App, Click on the setting (icon ‘S’) in the
top-right of the screen. Select ‘Add project’ and scan the QR code. You will automatically
have access to the “S4L Sample Collection_Standard” form; select the latest version. Also in
this directory, you will find other relevant forms that need to be completed for the survey.
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You can also generate the form QR code for use by another tablet. To do this:

e Open ODK Collect on the tablet you have already configured
e Click on the icon in the top-right corner of the screen

e Select ‘settings’

e Select ‘Project management’
e Select ‘Reconfigure with QR code’

e Select ‘QR Code’

e You can screenshot the QR code or click on < icon on the top-right corner to send
the QR code by email or WhatsApp.

This allows you to download blank forms for use on your Android device. It also allows you
to save any completed forms to a database on the server. To download the blank ODK Soil
sample form to your device, follow these 3 steps:

1. Open ODK Collect

2. Start new form

»
29°

Today's high feels
like 38°C due to h

@ Monrovia
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Soils4Liberia

/ Drafts

> Ready to send
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¥ Download form

W Delete form

ODK Collect v2026.1.0
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5. Print soil sample labels (duplicate QR codes)

1:1

LR-0LxSI

1:2

8z
(=]

LR-0LxSI

2:1

[m] 7 [m)
3

O[Tt

LR-Iuyna

2:2

[=] =]
E

OJT:%

LR-Tuyna

If not already printed, you will need to print soil the sample labels. Use 300 g/m paper for this
(A4 cardboard paper). These are generated as machine-readable QR code based on a SS-ID
(or unique soil sample ID). The QR codes will be provided by IITA.

The reason for having a unique machine-readable label is to be able to decisively track any
given soil sample that is collected from the field, through the subsequent laboratory
processes, and into the corresponding databases. The reason why they are in duplicate is that
later one label remains with the soil sample to be stored and one label goes with the sample
to be transported to the lab in Monrovia.

Duplicate SSID labels should go with every soil sample that is collected. The duplicate label
needs to be put in the small plastic pouch (ziplock bag) for keeping it dry and it is
recommended being done before going to the field. You can already apply the duplicate label
to the sampling bags before going to the field, if preferred. We are double bagging, so apply
the duplicate label on the outside of the first (inner) plastic bag, on the inside of the second
(paper or cloth) bag.

6. Upload sampling locations as waypoints to your GPS or MAPS.ME

First, download and install MAPS.ME app on your phone/tablet (you need internet
access). You will be able to do this using the Play Store on your phone
(https://play.google.com/store/apps).

e (lick to open MAPS.ME.
e C(Click on the 3 horizontal bars

e Clickon = and then select “Download Maps”.
e Name Liberia will appear, and then download the map.

e Click Download. In this way you have successfully downloaded the country map.
You only need to do this once. Ensure your location is enabled on your device. You
can do this on the settings of your phone/tablet.

e Select — and choose “Terrain” as map layer.

e Also, download the file containing the coordinates of the sampling locations and save
on your phone (you need internet access for this). You will receive the file as an
email attachment from the SDMT or your Supervisor. The file will be in CSV
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format. This file format need be convert to KML for use in MAPS.ME, or GPX

format for use in hand held GPS device.

Procedure to Convert CSV to KML /GPX using online software (Internet Access)
Website: https://mapscaping.com/free-csv-to-kml-converter-tool//

-
ig

Free CSV to KML Converter Tool

AUGUST 14,2025 | MAP TOOLS

Free CSV to KML Converter Tool — Convert Location
Data to Google Earth Format

Transform your CSV files containing location data

L format instantly with our free, browser-based converter. Perfect for

Earth files, m spatial data visualization

Need to generate a KML file from scratch? Try our free KML creatol

CSVfile +

File | No file chosen
mmended. Auto-detects c

Field mapping

Latitude column Longitude column

Name column optional) Deseription calumn (aptional)

v v

KML styling

Point color Icon scale

leon URL

p _google.com/map! pushpinyl

Export

KML file name

CsV Export

Preview / Refresh Map Download KML

How to Use the CSV to KML Converter

== Leaflet | © OpenSireetMap
Tip: Supported header names inclue latitude/lat/y and longitude/loning/x (case-insensitive).

Step 1: Prepare Your CSV File

Ensure your CSV file contains location data with coordinates. Your file should include:

Steps: Click “Choose File” and select your CSV file

The tool automatically detects common column names like:
Latitude: lat, latitude, y, y_coord

Longitude: lon, Ing, longitude, x, x_coord

Name: name, title, label, id

Map Tools

Free Online WKT to KML
Converter

Free KML Creator Tool

Select Name Column: (Optional) Choose descriptive labels for map points

Point Color: Choose from any color using the color picker
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Click “Preview / Refresh Map” to see your data plotted on the interactive map
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Verify all points appear correctly positioned
Click “Download KML” to save your file. It saves with the extension

|;_§' CSV_Export (1).kml 3/4/2026 12:36 PM KML 10 KB
Copy from the computer and paste the KML file into the phone/tablet (Used download
folder)
37472026 12:36 PM KML 10 KB

| = csv_Bxport (1).kml

Convert the KML to GPX
Website: https://miconv.com/kml-to-gpx/
Steps: Click the “Choose files” button and upload your KML file

Convert v Aliformats AboutUs @ English v

r

Track Location via Number

ver hidden truths and stay

KML v to  GPX v

Select or drag & drop files to begin.

Choose “GPX” as the output format, then click “Convert”.

Curs e
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e Click to open the KML file containing the coordinates of the sampling locations
which you have saved on your phone/tablet. Click on the file, some options to open
the file will pop up (depending on the types of apps you have installed on your
phone/tablet)

e (lick on open with MAPS.ME. The app will open, and a message will pop
“Bookmarks loaded successfully! You can find them on the map or on the

bookmarks Manager”. The message will disappear in less than 20 seconds.

e The points will be displayed by their name, which will be coordinate of the
sampling point. For example on the MAPS.ME. interface when you click on the point the
sample location name will appear. (LRO01-2-1).

The files provided as GPX format it will be loaded into the GPS device.

Loading GPX file into handheld GPS device

e You may need to connect your GPS device to the computer by using the GPS transfer cable

e Copy the downloaded GPX file from the computer to the GPS device

o Windows Explorer on the computer system, select the Garmin folder, and paste the GPX file
into the GPX folder

Manual loading of points into a handheld GPS device (CSV file format)

e You may need to enter the coordinates of the points you have been assigned into your
handheld GPS device particularly if for one reason or the other you lose the already saved
points in the field. Do the following to manually enter the coordinates one after the other

e Power on your device and wait while it searches for a signal. Press the menu button to
access the main menu

e  Press the "Select" button to move to and select "Mark Waypoint."

e Select the "Location" field and select the coordinates you want to enter (Make sure the
coordinates are in the same format used by the GPS. If not in the same format, you can
change the coordinates format under “Position format” in “Settings” on your GPS device)

e Press "Done" when you have finished entering the fields and save with the sample ID,
e,g. LR003-3-4

e  Make any other changes you desire, such as notes or elevation, and click "Done" or “Go”
(depending on your device) to save the changes

Navigate in the field using MAPS.ME app

e Open the MAPS.ME app
e Select in the menu bar and click the file name to open

e Select the point you want to navigate to. A screen will appear as in the example below
(left)

Page 12 of 31



R

1233PM N -

b el i

[
0 9 A
A AT
\ﬁ Hotel Reiax-
9 — Q 'S‘tauon —\
? @ 9 > A © e"y
hette é O, = -
New L8 - *® Hh;
\
gc pvenu®
HOTEL PLATINUM ml;
24 Ggy % dh;:%
V % g—. é‘ q el
5 .0 e A
anique Marche central % We
fsa S e
Y “
7 9 min - 780 m "7m
P 4 , |
BOOKMARK ROUTE FROM ROUTETO SHARE
e (lick on “Route To”. A line connecting your location with
selected point appears (see the picture above,
Car orwalk
[ J

the
right), select

Select car if you are far away from the point (>500 m) and the distance is

motorable otherwise select A start bar will appear, click on “START” and
begin navigating. Follow tracks in the field rather than cutting through the bushes. The
app will indicate whether you are getting any closer.
Navigating using a handheld GPS device

Navigating using handheld GPS device follows the same steps irrespective of the type of GPS device. Now
that you have loaded all points assigned to you on the GPS device, travel to a known location closest to
the point. Switch on the GPS device as soon as you are about to be in doubt of your direction. An example

navigating in the field when on foot or going by motorcycle.

of how to navigate using Garmin Etrex 10 device is provided below. The GPS can be used while still in the
car to indicate the direction and distance to a point, but the instructions are intended particularly for
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o On the GPS device, scroll
to "Waypoint Manager” and
select the waypoint manager

J Select any of the points
you wish to go to (Advisable to do
the points closer to you first)

J A new page will appear with
the ‘Go’

highlighted and showing the
coordinates of the point. Select the
“Go” and follow the arrow (move in
the direction the arrow points).
Direction and distance to the point i
are indicated. If the distance is still
large it is advised to find and use
existing foot paths that bring you
nearer to the point and navigate
directly to the point, traversing the
fields, when the point is in sight
(within 50 — 100 m, for example

You can use the arrow keys on the
device to zoom in and out for ease
of navigation. Your device will
either make a sound (Arrive at the
point)

R 08.44606* £004.72777"
3%6m

or read “0 m” when you are at the

point for sampling. Please take the
soil samples as soon as the
distance

to the point is 10 m or less

How the field sampling points are organised

For each 2x2 km? sampling cluster 21 field sampling points are provided. That is, for each of
the seven (7) 1-ha sampling units three (3) sampling point locations are provided each
identified by the sequential number 1, 2 or 3 (e.g., LR101-1-1, LR101-1-2, and LR101-1-3). The
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seven (7) 1-ha sampling units are likewise identified by a sequential number from 1to 7 (e.g.,
LR101-2-1). The first four (4) 1-ha sampling units are considered in first instance. The 1-ha
sampling units with sequential number 5, 6 or 7 are backup locations and only to be
considered if one of the four ‘original’ sampling units are rejected. That is, the 1-ha sampling
unit with sequential number 5 is considered as the first alternative for the rejected point. The
6™ 1-ha sampling unit is considered only if a second point of the original four is rejected, and
the 7t" 1-ha sampling unit is the alternative point location for the third point rejected from
the original four. The same principle applies to the three (3) field sampling points for each of
the 1-ha sampling unit. Start with point 1, and only move to point 2 and subsequently point 3
if the field sampling point is rejected.

In the field — Navigating to the sampling point location and getting
permission for conducting the survey

Before collecting any soil samples, familiarize yourself with the overall sampling area and the
people living there. In most instances it will be helpful to introduce yourself to the local
authorities and communities to inform them about the purpose of the soil survey you are
conducting and to get their approval. In case points are located on privately owned land you
will need to seek permission to enter and collect soil samples and survey data.

It is generally helpful to assess how close you can get to the Secondary sampling unit (SSU) by
car (safely). Park the car in a safe area. If the distance to the sampling point locations is far,
record the location where the car is parked as waypoint on your GPS device or on your phone
using Maps.me, for ease of finding your way back to the car after the field survey has been
concluded. If you had already observed that the distance to the sampling point locations is
far from where the car will likely be parked, you should arrange for transport by motorcycle.
You move to the first field sampling point of the 1-ha sampling unit that you have targeted,
before considering field sampling point 2 and 3.

Further suggestions for navigating in the field are provided in the instruction manual.

Accepting/Rejecting the sampling point

You arrive at the sampling point location once you are within 10 meters of the designated
location. At this point you will need to determine whether it is a valid sampling point, and
either accept or reject it and indicate the reason for rejecting in case it is not a suitable point.

It is possible that you are not able to reach the designated sampling because of impassable
terrain, obstructions you find on your way, or access is denied. In that case you record the
coordinates of the current location, the distance to the designated sampling point location
and the reason why the point cannot be reached.

Recording of the acceptance or rejection of a point is done using the ODK form. The steps are
indicated in the diagram below.

e ODK Collect opening screen and option to select = Start new form
e Select form ‘S4L Sample Collection_Standard’; Ensure you download the latest version.
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e ODK Collect — Your name? Please ensure you type your name consistently in all forms
(use the same spelling and format every time) to maintain accurate records and

avoid data duplication.

e Indicate if this is a real observation or a test

e Select country

e Record the location of your current position
e Provide the ID of the designated sampling point (SP-ID)

826AM 4 P - ailal gy & N e “« =@ 219 ® NE
Start new form = Q S4L Sample Collection.. B =
Demo project -
D S4L Sample Intr ction
Collection_Standard - v1 o
: 2 Welcome
+ Start new form ’
N4
Draft SOILS 4
bk LIBERIA
* *
* *
Ready to send ~ Global -
J ~Gateway
Sent
Download form
Delete form
>
16:44 L0 = - & @ BEIAM B @ " 234 - R p
S4L Sample Collection.. B = S4A SampleColl.. B S4L Sample Collection.. B = S4L Sample Collection.. B =

Accepting/Rejecting the sampling point

Surveyor's name * Please confirm the status of this

O Real observation

JOHN FLOMO O Test observation

< BACK NEXT >

* Provide the ID of the designated
sampling point (SP-ID)

* Record the location of your current
position

@ Change point

£ ¥ MNext ¥

® @ ] @

11234567 )8|9
QW EIR|TIY|UJI|O
AlS|DIFIGIH]IJ|K
@8 Z X C/V.B NM

11

English (UK)

Latitude: N 6°16'34"
Longitude: W 10°45'9"
Altitude: 40.9 m
Accuracy: 4.56 m

0

p
L
@

) < Next »
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0

designated sampling point? sampling point location? accessing the sampling point?

e What s the distance to the designated sampling point?

e Do you accept this as a valid sampling point location? “If you are not able to reach
the designated location the point is not valid [Indicate “No”]; If you have reached the
point, it may still be rejected [If YES move to the next section; if No move to the next
screen]

e What is the reason for rejecting the sampling point? (See the list of options and select
the appropriate)

S4L Sample Collection.. @ % i S4L Sample Collection.. @ %, S4L Sample Collection.. @ %, S4L Sample Collection.. @ %,
“ What is the distance to the * Do.you accept thils as a IV;Iid ;re"lhe;'e.a.nv res;ric.ti.c:ns to Are there any security concerns?

O  No known security threats

O No access restrictions

Areas officially recognised as

‘ e k Fenced off areas used for O insecure areas
O Yes o other purposes than for
agriculture (e.g., airports and O  Local security threats
® No other public services)

O Presence of wild animals
o National parks and other
protected area

o Private estate/farm with
access being denied

< BACK NEXT > < BACK NEXT > < BACK NEXT >

“If you have not reached the point, take a picture from your current location in the
direction of the designated sampling point. If you have reached the point, take a
picture either vertically down or to the side, whichever illustrates best the reason for
rejecting the point”.

Final remarks —select “rejected point”

“No further data needs to be recorded for this site” = Safe Form and Exit
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ISTPM (= P - Tl il
S4L Sample Collection... \a w

Accepting/Rejecting the sampling point

Is this place inaccessible due to
natural barriers?

O No natural barriers

357PM & @ -

S4L Sample Collection... B v

Accepting/Rejecting the sampling point

Is this palce a vegetated urban
land?

O Not applicable

3ISTPM (D @ - Falal i €

S4L Sample Collection... R »

Accepting/Rejecting the sampling point

Land is not used for agricultural
purpose and could be reffered to
as:

* Final remarks
How has it been ir
completir

een in s point and

Completed with no difficulty

Completed with many
difficulties

Completed with little
difficulties

Not completed

OO0 O 0O O

Rejected point

< BACK NEXT >

You are at the end of S4L Sample
Collection_Standard — v1.

> Edits can't be made after sending.
If you need to make edits to your

form, "Save as draft” until you're
ready to send.

O Alluvial land
O Dense impenetrable O Private gardens
vegetation ) Badland
O Sport fields
O Rivers or streams O Beaches
O Religious camps
O Terrain obstacles O Blown-out land
O Park and parklands
O Escarpment, gullies, landfall O Colluvial land
O Managed lawns
(O Ditches and spoil banks
O Dumps
O Marsh
O Oil-waste land
O Pits and open excavations
< BACK NEXT > < BACK NEXT > < BACK NEXT >
B:08AM S @ & Lo R [ 2:45 = i GE
S4L Sample Collection... B - S4L sample Collection.. B =

Observations on soil layers and soil sampling

Several observations need to be recorded on the soil layers; this is done based on the soil
taken out using the auger. There are three layers on which observations need to be made.
The first layer, which is from 0- 20 cm corresponding to the topsoil. The second layer is the 20
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- 50 cm depth which is the subsoil layer, and the third layer is the depth beyond the 50 cm
soil depth. In each of the layers, the following soil observations are recorded:

e Percent gravel or stones

e Basic textural class

e Soil matrix colour (dominant colour)

e Presence/absence of mottles

e Soil depth (in case of restrictions in soil sampling)

All the above data are expected to be provided for each layer except when a restriction
occurs. For instance, if restrictions occur within the 0-20 cm, you are not expected to fill in
the 2" and 3™ layers and if restrictions occur in the 2" layer you are not expected to fill in
the 3 layer.

The designated sampling point location that you have arrived at is the centre of the sampling
plot and this is point where the observations on the soil layers are done in principle but could
also be done on any of the sub-locations of the sampling point.

Note, while doing the observations, the soil taken from the 0-20 cm and the soil taken from
the 20-50 cm layers are taken apart and put in the respective buckets to be part of the
composite soil samples of the topsoil and subsoil layers. See further the section on ‘Taking
composite soil samples’.

1M33aM © - @ F .l (om 1L26PM P © - £ Tl (8 1204PM T % olaily, O 1205PM 1« £ Fooall, «O8
S4L Sample Collection.. B ™ § S4L Sample Collection.. @ % S4L Sample Collection... | - S4L Sample Collection.. @ W,
\ccepting/Rejecting the sampling point Soil sampling and observations of the soi npling and observatior il sampling and observations of the sc
layers |ayer
* Do you accept this as a valid
sampling point location? * Could you auger or dig the * Estimate the volumetric content Estimate the textural class in [the
If you are not able to reach the ted entire depth interval without of gravel or stones (%) in [the augered part of] this layer
I t ] obstruction ? augered part of] this layer
Ify 0-10( O Sandy
f ® Yes .
O None (0%) O  Loam
@ v C y
® Yes O No i
O No O Very few (0-2%) O  Clayey
O Few (2-5%) O Silty
O Common (5-15%)
O Many (15-40%)
(O  Abundant (40-80%)
O Dominant (> 80%)
< BACK NEXT > < BACK NEXT > < BACK NEXT > < BACK NEXT >

For each soil layer the question will be asked whether you have been able to auger the
entire depth interval and if “Yes”, you will be asked to provide the stoniness, the textural
class, the dominant colour of the soil matrix, and to indicate the presence of mottles.
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12:05 PM T - B Tl #Om

SAL Sample Collection... a -
Soll sampling and observations of the soil
layers
What is the dominant colour, when
moist, of [the augered part of] this
layer ?
O Blackish
©  Blueish/greenish/greyish
O Brownish
O Reddish
O Whitish
O Yellowish
< BACK NEXT >

1205 PM T - ® = o, Wi
S4L Sample Collection... B w-
Soil sampling and observations of the soil

layers

Are mottles notably present in [the
augered part of] this layer ? (Yes/
no)

O Yes
O No
< BACK NEXT >

4:06 = 4 = . 3
S4L Sample Collection... B =
Record the details of the soil sample

Give the number of sublocations from
which topsoil samples were collected

< Back Next >
(] e
1 2 3 (€3]
4 5 6 )
7 8 9 =
0]
11 (@] v

If you have not been able to auger the entire depth interval you will be asked to indicate the

depth at which the restriction occurs (in cm) and indicate the nature of the depth
restriction. This is repeated for subsequent soil layers.

147PM P © - £ Tl (=

S4L Sample Collection B %, 3

Soil sampling and observations of the soil
layers

* Could you auger or dig the
entire depth interval without
obstruction ?

O Yes

® No

< BACK MNEXT >

136PM P © - % F.lalg, 8 136PM P @ Falalf,
S4L Sample Collection @ . S4L Sample Collection @ ,
Soil sampling and observations of the soil Soil sampling and observations of the soil
layers layers
* At what depth (cm) is the auger * Record the nature of the
obstructed in this layer? obstruction to auger/of soil depth
Between 20 - 50 cm
| O No restrictions
O Bedrock
o Pisoplinthites (Fe-Mn
concretions)
o) Iron pan or hard plinthite
(laterite)
o Dominant coarse fragments
(stones, gravel)
'e) Strong compaction,
cementation or hard clay
O  Plough pan/Mechanical
O Notknown
< BACK MNEXT > < BACK NEXT >
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Take composite soil samples and label them

Once you have completed the description of the soil layers, you will proceed taking top- and
subsoil samples from the other three sublocations. The soil sample is a composite soil
sample with subsamples taken from four sublocation as outlined in the graph below. The
soil samples are taken using the soil auger has explained in the instruction manual.

Proceed taking samples from the points located at
the circle with a radius of about 5 m from the centre
point at equal distance from each other:

e At the centre of the plot use your marked soil
auger and take a sample of the topsoil (0-
20cm)

e Take the subsoil sample (20-50cm) following
instructions from the instruction manual

e From the centre point take three steps in the
direction of one of the legs of the Y frame and
take a topsoil sample and put in the plastic
bucket named “topsoil” and take a subsoil
sample and place it in the other bucket named “subsoil”

e Repeat the procedure for the other two remaining sub-sample locations (from the
centre point take three steps in the direction 120° from the direction of the previous
sub-sampling location - either clockwise or anti-clockwise and then do the last sub-
sampling point)

e Place all the (0-20 cm) topsoil sub-samples into the same plastic bucket and mix them
thoroughly.

e Do the same for the (20-50 cm) subsoil samples, in a separate bucket.

e Place ~500 grams of well-mixed (0-20 cm) topsoil soil into a plastic sampling bag and
seal or close; put the plastic bag in the paper or cloth bag (double bagging principle)
and write the Sampling Point ID (SP-ID) together with dash T (“- T”, indicating ‘topsoil’)
in block letters on the outside. Add a duplicate QR code as Soil Sample-ID to the bag
(unless the bags are pre-labelled).

e Repeat the procedure for the subsoil sample: place ~500 grams of well-mixed (20-50
cm) subsoil soil into the plastic bag and seal. Put the put the bag with the sample in a
paper or cloth bag and write the SP-ID together with “- S” (to indicate ‘subsoil’) clearly
readable on the bag; add a duplicate QR code as the soil sample ID.

e Do not seal the 2 (top & subsoil) sample bags just yet, as the QR code labels will need
to be scanned in with the Soil sample ODK form (see below).

Note that under dry conditions it is often useful to wet the auger location with a small amount
of water before collecting the samples. Depending on soil texture and the moisture of the soil
being collected, wetting can be repeated as soil is recovered from an auger hole. Make sure
that you clean the soil auger before taking samples at any (sub-) sampling location to avoid
that subsoil of the previous location is mixed with the topsoil sample of the current location
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Record your samples using the “S4L Sample Collection_Standard” ODK form

The S4L Field Survey ODK form is intended to allow you to record a uniquely identified,
georeferenced, and time-stamped soil sample into the Soils4Africa database.

For any valid sampling point, a topsoil sample is taken at least and the corresponding QR
code should be read. If there are depth restrictions

If it is not possible to take a subsoil sample, indicate such in the ODK form and skip to the net

Indicate the average depth at which samples are taken in case there are depth
Scan topsoil sample label (zoom in on one of the two QR codes of the duplicate

Write the ID of the sampling point on the bag
Have you been able to take a subsoil sample = Y/N (if Y go to next screen, if N skip to

Indicate the average depth at which the subsoil samples are taken
Scan subsoil sample label (zoom in on one of the two QR codes of the duplicate

Write the ID of the sampling point on the bag as indicated on the screen

screen.
[ ]
restrictions
[ ]
label)> Get Barcode
[ ]
[ ]
next section)
[ ]
[ ]
label)> Get Barcode
[ ]
e C(lose the sample bags

Record th

1:58PM P @ - 2 Falalg, G
S4L Sample Collection. @ %,

details of the scil sample

1:58PM P @ - £ Foalalg, (= S9PM P © - £ T, (& 202PM P © -+ £ Foalaly, (&

S4L Sample Collection. B %, S4L Sample Collection. @ w, S4L Sample Collection. @ %,

Record the details of the soil sample Record the details of the soil sampl: Record the det: of the soil sample

Now continue with taking a
sample from layer 1 (topsoil) and
from layer 2 (subsoil) from each of

What is the average depth (cm) at
which tosoil samples are taken?

* Scan the QR code for the topsoil
sample of layer 1 (0-20 cm)
Zoom one of the two QR codes of the

Z0 non o
duplicate label

Also clearly write the ID of the
sampling point and layer on the

< BACK

the 3 other points (sublocations)
A yeint, put the 1opsoil sa

bag (LRO54-1-2-T)
ple of layer

i the subsoil sample from

NEXT > NEXT > < BACK NEXT >
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Z14PM P © - £ Tl 6 Z14PM P @ - 2 Foalaly, 8 214PM P O - £ Falalg 295PM P B - £ Foalalll G

S4L Sample Collection. @ ., : S4L Sample Collection. @ %, S4L Sample Collection. @ %, S4L Sample Collection. @ .
Record the details of the soil sample Record the details of the soil sample Record the details of the soil sample Record the details of the soil sample
* Have you been able to take a What is the average depth (cm) at * Scan the QR code for the subsoil Also clearly write the ID of the
subsoil sample ? which soil samples are taken? sampling point and layer on the

@® Yes

O MNo Get Barcode

bag (LR054-1-2-5)

< BACK NEXT >

< BACK NEXT > NEXT > < BACK NEXT >

Observations on soil characteristics (drainage)

For the soil characteristics we observe the drainage condition which is determined by the
presence of mottles within the soil profile. The drainage condition is recorded by class and is
determined by the colour of the soil matrix and depth at which mottles occur. It is explained
in detail in the instruction manual and a brief description is provided in the form so that
correct option can be selected.

Observations on site characteristics (soil surface and terrain)

The observations refer to soil erosion, stoniness, slope condition (steepness and slope
convergence) and landform. The observations refer to either the type (i.e., for erosion) or the
degree or severity (in case of stoniness) which is based on the percentage surface cover. The
window of observation will be different for the various type of observation. Pictures are taken
to provide pictorial evidence and confirmation of the data entered.

Record observation on soil erosion

Observations on water and wind erosion are recorded. For water erosion, it is the type of
erosion that is recorded. Sheet erosion refers to soil that is removed and transported over
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the surface as a sheet of water is left out because it is very hard to determine in the field.
Instead, we have included ‘stone pedestals’ and ‘stone pavement’ as observational
categories. Details are provided in the instruction manual. Stone pedestals or stone pavement
as well as erosion rills should be observed in the area within a 16m radius from the centre of

the plot. For ‘gully
erosion” it qualifies if
gullies are observed
within a 36m radius from
the centre point. If there
are quite big and deep
gullies within the SSU
(the one ha surrounding
the sampling point) it
qualifies as well.

Record the types of
erosion that are
observed in the direct

surrounding in the ODK
form

e Record the type
of erosion;
multiple options
can be selected

e Indicate whether
there are clear
signs of wind
erosion (Y/N)

220PM P © 2 Falaly, (@

S4L Sample Collection.. B v

What is the drainage class?

Record the drainage class code

O

O

< BACK

Very poorly drained (You find
water on the soil surface after
24 hours of rain; the soil
matrix has greyish colours)

Poorly drained (You find many
mottles in the topsoil)

Imperfectly drained (You find
few mottles on the topsoil but
increasingly within the
subsoil)

Moderately well drained (You
find mottles only in the
subsoil beyond 20 cm depth,
but few)

Well drained (You find very
few mottles only in the
subsoil or no mottles at all,
but the soil is not excessively
drained)

NEXT >

230PM P ©

S4L Sample Collection...

Observations on soil erosion
Record the type of erosion; multiple options

can be selected

Are signs of
erosion notably
present ? (Yes/
no)

Rill erosion (by
water)

Gully erosion
(by water)

Mass
erosion (e.g.
landslides)
(by water or
gravity)

Stone
pedestals
(sheet erosion)

< BACK

£F

B »

Yes

vlall g, (8

No

NEXT >

Record observations on surface stoniness

For stoniness we only observe the cover percentage for stones, boulders, and large boulders;
that is for coarse fragments larger than 6cm in diameter. You consider an area of approx.
800m? (area with a radius of ~16m) to get positive confirmation of the presence of stones and
estimate the cover percentage. For boulders and large boulders, you may even consider the
area within a 35m radius to get confirmation of its presence and to get a reliable estimate of
the surface cover percentage.

e Record the stoniness class in the ODK form

e Record the stoniness class (only one value can be entered)

Page 24 of 31



2

BIPM P L - BT ulalg, (08 231PM P (O - B F oy, (@

S4L Sample Collection. B . & S4L Sample Collection.. B ™.
* Indicate the presence of coarse Observations on site characteristics (Soil
fragments (gravel, stones, surface and terrain)
boulders) at the soil surface by What is the stoniness class?
class
O Fine gravel (0.2-0.6 cm)
O Medium gravel (0.6 - 2.0 cm)
(O Coarse gravel (2 -6 cm)
O Stones (6-20 cm)
O Boulders (20 - 60 cm)
O Large boulders (60 - 200 cm)
O None (0%)
O  Very few (0-2%)
O Few (2-5%)
O Common (5-15%)
Y A ee . A A\
< BACK NEXT > < BACK NEXT >

Record slope condition and landform

The slope steepness is recorded as the slope class of the dominant slope within a one-acre
area (circular area with a ~35m radius). The same window of observation is used for the
observation of slope convergence. The landform refers to a wider area. For hilly terrain, the

position within the landscape is recorded

Indicate the major landform =2 (only one value can be entered)

Indicate the slope class of the dominant slope

Indicate your position within the landscape

Choose the slope pathways that apply to the area under observation in case of
undulating and hilly terrain.

Take vertical, horizontal, and perpendicular pictures of the soil surface
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248PM P @ - ® Foalaly, OF 1254PM P - Falaly, (8 246PM P © - £ Tl L
S4L Sample Collection.. @B %, : S4L Sample Collection.. & w, i S4L Sample Collection.. B .
Observations on site characteristics (Soi Observations on site characteristics (Soil Observations on site characteristics (Soil
surface and terrain) surface and terrain) surface and terrain)
* What is the major landform ? * Estimate the slope class at this What is the position on the slope
Is the environment level, sloping or steep ? particular location of this particular location?
. Indicate your position within the landscape in
® Level land (Gradient < 10%, @® Flat (0-0.5%) case of level terrain
relief intensity < 50 m/km) Hich rt (ise) in flat t
Very gently sloping (0.5 - 2.0° igher part (rise) in flat to
Sloping land (Gradient ®) %)W ¥ o almost flat terrain
O 10-30%, relief intensity - diat rt (talf) in flat
50-150 m/km . . ntermediate pa ailt) inra
) O Gently sloping (2- 5%) o to almost flat terrain
Steep land (Gradient > 30%, Sloping (5- 10% . gt
O lelief intensity > 150 m/km) O ping ( ) ) LIC'WE" p;rt (and dip) in flat to
O strongly sloping (10 - 15%) almost flat terrain
Bottom (drainage line) in flat
O Moderately steep (15 - 30%) O 1o almost flat terrain
O Steep (30 - 60%)
O Very steep (> 60%)
< BACK NEXT > < BACK NEXT > < BACK NEXT >
12Z27PM A+ ® FTlalalg, »E= 12254PM P+ Fallally, O 1z29PM 0 F Tatlaly, #E 12z20PM A ¢+ £ Tailailgy #E0
S4L Sample Collection.. @& %, S4L Sample Collection.. B %, S4L Sample Collection.. @ . S4L Sample Collection.. @ &,
Observations on site characteristics (So Observations on site characteristics (Soil What is the DOSi‘liOl‘I on the slope Whal_ is the slope pathway at this
surface and terrain) surface and terrain) of this particular location? location?
* What is the major landform ? * Estimate the slope class at this —\ K’ \ sk
Is the environment level, sloping or steep 7 particular location &\ 1’\\ }\) \\j \
o Levelland (Gradient < 10%, ® Flat(0-05%) e e
relief intensity < 100 m/km) W 1\ v )
¢ Verygently sloping (0.5-2.0° h_"_,‘--‘ re JA
Sloping land (Gradient %) vs W Ve
O 10_30%' relief imensity Indicate your position within the landscape in _'-\_T\ ‘\\ \ A I"\ \ _T.‘\
100-300 m/km) O Gently sloping (2 - 5%) case of undulating and hilly terrain c "_}5 d *_\> ). ‘,’—
o Steepland (Gradient > 30%, O Sloping (5-10%) (y Crest(summit) in undulating g iiios By
relief intensity > 300 m/km) to mountainous terrain
O Strongly sloping (10 - 15%) .
o Upé)elr slope (shoulder_) n O Straight-straight (SS)
O Moderately steep (15 - 30%) uncuating to mountainous
terrain O Straight-convex (SV)
O Steep (30-60%) Middle slope(back slope) in O Straight-concave (SC)
O undulating to mountainous 9
O Very steep (> 60%) terrain
O Convex-straight (VS)
Lower slope (foot slope) in
O undulating to mountainous O Convex-convex (W)
terrain ~ a A v
< BACK NEXT > < BACK NEXT > < BACK NEXT 2 < BACK NEXT >

Observations on land use and land cover

Observations on land use are made on a different scale from the scale at which observations
are made on the soil or soil profile (i.e., the TSU, or the circular sampling plot encompassing
25m?). Rather the secondary sampling unit (SSU) provides the window of observation for land
use and land management practices. However, a 1-ha area might be difficult to oversee in
some cases, and therefore the area of about 1000m? in size, surrounding the sampling point
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location might be used as a window of observation for practical purposes. This corresponds
to a circular area with a radius of 17.8, let’s say about 20m.

e Record the percentage class of tree canopy cover, trees taller than 15m, and also for
trees between 3m and 15m in height.

e Record the percentage class of shrub cover
e Record the percentage class of the herbaceous cover

e Indicate if there is any sign of grazing
e Indicate the major land use category for this land

e Record the life form of the dominant, economically most important crop
1EPM P (B - £ Foalaly, OF kB @ EPM P B - £ Foalal,, (N 0SPM P -4 - alal 2, O
S4L Sample Collection.. @ W, S4L Sample Collection.. B = S4L Sample Collection... a8 - S4L Sample Collection.. @ W,
Observations on bzervations on land use b aratione on and ves bservat Wl use
Re 1o signs of an What is the crop type?
ne * What is the major land use category What is the life form of the Ask the farmer if necessary
for this land? uppermost canopy layer of the .
dominant economically important © Cereals
Cultivated aquatic or regularl crop?
' No (@] ﬂzo:jved aleaqsu I guiary O Tree O Fibre crops
3‘:2:?;]:«! o O @ Cultivated and managed land © Fodder plants
is used for (terrestial area) O  Shrub
grazing ? O  Fruits
) O  Semi-natural vegetation Herbaceous - Graminoids
Do you find any o) @) O Semi-luxury foods (coffee,
infrastructure (O  Natural forest or forest margin Herbaceous - =~ tea, cocoa, tobacco, nuts)
for grazing of Non-Graminoids
cattle or other O Oilcrops
livestock?
C th Q..
Do you find o O D Other crops (e.g., rubber)
lhvastock O Pulses
droppings or
any signs of -
poaching? O Roots and tubers
Do you find @] O O Vegetables
short grass .
height over O Nursery stock
< BACK NEXT > N ’ < BACK NEXT > < BACK NEXT >
e Indicate the crop type
e Indicate the field size and the field distribution pattern
307PM P @ » B Foalalg, (O I07TPM P © - 2 Foalaly, (8 J07PM P 2 - £ Foalal Y (= 307PM P @ - B Falal
S4L Sample Collection.. @ %, S4L Sample Collection.. @ ™, S4L Sample Collection.. B W S4L Sample Collection.. B ™.

Observations on land cover

* What is the percentage class of
tree canopy cover, trees taller than
15 meters?

Observations on land cover

* What is the percentage class of
tree canopy cover, trees between
3m and 15m height?

O  Absent (0-1%)

O Scattered (1-4%)
O Sparse (4-15%)

O  Very open(15-40%)

< BACK NEXT >

Absent (0-1%)

Scattered (1-4%)

O 0 0

Sparse (4-15%)
O Very open(15-40%)

< BACK NEXT >

Observations on land cover

* What is the percentage class of
shrub cover (0.3m - 5m)?

Observations on land cover

* What is the percentage class of
the herbaceous cover?

Absent (0-1%)
Scattered (1-4%)

@]

@]

O Sparse (4-15%)
O Very open(15-40%)
A

Nnan (4N -A8%)

< BACK NEXT >

Absent (0-1%)
Scattered (1-4%)

O

O

O Sparse (4-15%)
O Very open(15-40%)
O

Nnen (4N -AR%)

< BACK NEXT >
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223PM P © -« Talalle, CE 12:15PM B - Fallalgy.

S4L Sample Collection.. B . S4L Sample Collection... B -
Observations on land use Observations on land use
Estimate the size of the field What is the field distribution
patten?

O Lessthan1acre(<+0.4ha;<

4000 m2) O (1) Contiguous fields; > 70% —
regular pattern

O 1to2acres (+0.4t0 0.8 ha;

4000-8000 m2) O (2) Contiguous fields; > 50% —

irregular pattern and shape
O 2to5acres (+0.8to2ha;

8000-20.000 m2) (3) Fields: 20 — 50%;
O clustered — irregular pattern
O 5to12acres(*2to5ha; and shape

20.000-50.000 m?2)

O (4) Fields: < 20%; scattered
O More than 12 acres (>+5ha;

> 50.000 m2)

< BACK NEXT > < BACK NEXT >

Observations on land and water management

Land and crop management

Land management data is collected about land preparation; information on crop
management is about the use of input. Both provide information on land use intensity, though
not very specific. For these two classifiers, the information can be obtained by observation in
the field.

e Indicate the sign any sign of ploughing or tillage in the plot

e What is the ploughing direction?

e What is the tillage mode?

e Indicate if there are any signs of fertilizer use within the plot
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1:12PM P -7 -+ Failalg, (8

S4L Sample Collection.. g w,

Land and Crop Management

* Indicate the sign of ploughing or
tillage in the plot

O No visible signs of tillage
O No-till

Signs of tillage in the past:
e ridges visible forming a

pattern, but ridges less

pronounced/flattened

Signs of field recently tilled:
O patterns of ridges clearly
visible that form a pattern

< BACK NEXT >

12216 PM B - Tl €

S4L Sample Collection.. @

Land and Crop Management

What is the ploughing direction?

e In slope direction, tangent to
contour

< BACK

1216 PM B -

O  Not applicable O Not applicable

O Along contours O Manual (hoe)

donkey)

NEXT > < BACK

S4L Sample Collection...

Land and Crop Management

What is the tillage mode?

Animal traction (buffalo,
O bullock, cow, horse, mule/

O Mechanical (tractor)

Failatlih € 11SPM P 4+ Tl o
B - S4L Sample Collection. @ .
Are there any signs of input use?
Yes No
* Crop residues o) O
Ask the farmer If necessary
* Green ) o)
manures and/
or compost
Ask the farmer if necessary
* Manure (FYM, e O
cattle manure,
chicken
manure, etc.)
Ask the farmer if necessary
* Inorganic o) o)
(mineral)
fertilizer
Ask the farmer if necessary
NEXT > < BACK NEXT >

Water management/ irrigation

Water management applies to the ‘cultivated and managed terrestrial areas’. It does not
apply to the (semi-)natural vegetation areas and for the cultivated aquatic areas, the water
management is inherent in this type of land use and does not need to be further specified.
This section deals with cultural practices related to the water supply to the crop.

e Indicate the mode of water supply to the field, mode of irrigation, and the source of

the irrigation water

1276PM @ - Tl gy €
S4L Sample Collection.. B ™ 3

Water management / irrigation

Indicate the mode of water supply
to the field

O Rainfed

o Post-flooding/ residual
moisture

O Irrigated

< BACK NEXT >

1276PM B - Tl (

S4L Sample Collection. @ . :

Water management / irrigation

Indicate the mode of irrigation
present in the field

Surface / gravity (can be by
use borders, basins, furrow,

O corrugation (i.e., parallel
ridges and grooves, wild
flooding, etc.)

Sprinkler (different types of
O sprinklers: central pivot, fixed

set of sprinklers, travelling

gun irrigation system, etc.)

Drip irrigation (trickle, dribble,

o o°or localized irrigation in which
the water trickles onto or into
the soil near the plant)

O Not applicable

< BACK NEXT >

12216 PM B -« Toalatl, (€

S4L Sample Collection. @ . :

Water management / irrigation

Indicate the source of the
irrigation water

O Well (groundwater)

Pond/lake/reservoir (still
water)

Stream/canal/ditch (running
water)

Lagoon / wastewater
(wastewater)

Other / non identifiable

OO0 O O O

Not applicable

< BACK NEXT >
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Soil and water conservation

Recording of soil and water conservation measures applies to the cultivated and managed
terrestrial areas and to ‘cultivated aquatic and temporary flooded’ areas. The distinction is
made between vegetative and structural measures. Vegetative measures make use of
planting barriers (vegetative strips), life fences, and wind barriers, whereas structural
measures involve mechanical work to modify the slope, construct banks, dig ditches, and
other measures that change the physical appearance of the land surface. Conservation
measures that have to do with agronomic practice and farming methods are not included,
because these are difficult to observe directly in the field.

1Z6ePM B - Fatbatly ¢ 1216 PM B - = ol e o

S4L Sample Collection... B S4L Sample Collection.. B w.

o

Soil and water conservation Soil and water conservation

Is there any measure for the What is the type of soil and water
conservation of water? conservations found in the plot?
O No conservation measures O Stone line
O Vegetative in nature O Bench terrace
O  Structural O Graded terrace
(O Contour bunds
O Graded bunch
Drains, ditches, and furrows
O (for retention of water and/or
soil)
O Grass strips (vegetated
strips)

O

Mot applicable

< BACK NEXT > < BACK NEXT >

Close and move to the next point

e Select the appropriate remark in the final remark section. Please note only one
option can be selected.

e Ensure the ‘Mark form as finalized’ is selected.

e Click ‘Save Form and Exit’

e Close the ODK collect app and move to the next point
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8:08AM & @ ¢ ... CB 2:45 = il G

S4L Sample Collection... 8B - - S4L Sample Collection... B

* Final remarks
How ha *en i E:

O Completed with no difficulty

o Completed with many You are. at the end of S4L Sample
difficulties Collection_Standard — v1.

O Completed with little
- difficulties »¢  Edits can't be made after sending.

If you need to make edits to your
form, "Save as draft” until you're
ready to send.

o

Not completed

O Rejected point

< BACK NEXT > <

Back from the field
Login your samples to the database

e Onceyou are back from the field or at a place with an Internet connection, you should
upload all of your saved forms to the ONA server. All you need to do is to open ODK
and then select “Send Finalized Form” from the main screen of ODK. This will prompt
you to upload the saved forms on your device.

e Our recommendation is to upload your saved forms as regularly as your Internet
access in the field/office permits every day.
Alternatively,
1. In ODK Collect, go to Settings - General Settings.

2. Go to Access control - User Settings.
3. Tap Auto Send.

The next step is to prepare the samples for transport to the UL lab.

e First, air-dried the samples in an open and clean environment but not directly under
the sun
e Ensure the labels and the barcodes are intact

e Once the samples are properly dried, pack them properly and send them to your
supervisor for onward transport to the University of Liberia.
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