A Protocol for Measurement and
Monitoring Soil Carbon Stocks in
Agricultural Landscapes



Can we measure and monitor soil carbon cost
effectively?

Monitoring soil carbon important for multiple objectives:
® critical soil health indicator
®* models currently difficult to apply in data poor countries

® carbon trading/credits



Sampling challenges

® Large local scale spatial variability
® Remote areas/marginal soils
® Long travel times; often on foot

® Mechanized or core sampling impossible



AfricaSoils Sentinel Site

a spatially stratified, hierarchical, randomized sampling
framework

Sentinel site (100 km?2)

16 Clusters (1 km?)

10 Plots (1000 m?)

4 Sub-Plots (100 m?)
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Soil Infrared Spectroscopy for
rapid soil characterization

MIR Spectra from Kisongo and Chinyaghuku
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Predicting SOC stocks using soil
infrared spectroscopy
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Partial least squares (PLS) regression analysis:

(a) NIR and (b) MIR cross-validation
(c) density plot showing the reference data using the thermal
oxidation and the predicted values using NIR and MIR

spectroscopy



Application test site

The five sentinel sites in western Kenya. The background is a Landsat MSS
(1973) False Colour Composite



SOC stocks

SOC stocks (t hal) in Western Kenya

SOC stocks is highest in the subsoil (20-40
cm) than for the topsoil (10-20 cm) due to
low soil mass (bulk density) in the topsaoil.



Mapping SOC stocks

Mapping SOC Stocks using
high resolution (QuickBird)

satellite image
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Examples from UNEP-ICRAF West Africa Drylands Project

Quickbird
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Very high resolution

Extrapolation to
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Local (site-level) Cret

Examples from UNEP-ICRAF West Africa Drylands Project
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Soil organic matter and non-CO, GHGs

& soil Organic Carbon and Non-CO2 GHGs | CBP w
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The documents on this page provide specific guidelines for field, laboratory and remote sensing measurements of soil organic
carbon and other non-C0O2 greenhouse gases. These guidelines require extensive field measurements to measure soil organic
carbon stocks and emissions of methane and nitrous oxide within the project area. The data derived from measurements can be
used directly for reporting GHG emissions or the measurement data may be used as inputs for CBP modelling assezsments.

Guidelines to Measure
Soil Organic Carbon

Amethodology to measure soil organic carbon stocks in agriculture, forestry and other
land uses incorporating field measurements, laboratory analysis, remote sensing, data

management, and reporting forms. Click HERE to download an Excel file with sample
calculations.

€S ,'?' PIJ'1_E-‘E."ISLJ_FE.‘ Amethodology to measure soil emissions of methane and nitrous oxide in agriculture,
Greenhouse

forestry and other land uses incorporating field measurements and laboratory analysis.




Project Planning Tools

O

Project Planning Tools

Project Planning Tools provide supporting information for project managers during the development phase of biocarbon and other

sustainable land management projects. The information provided is useful for making decisions on which trees to plant based on
a large database of agroforestry trees, to estimate the economic benefits that can be expected from paricipating in the carbon

markets by planting trees and support in setting up project boundaries using available maps.

Agroforestree Detailed information for 670 agroforestry trees.
Database

Useful Tree SPE-‘CiE?'rEg Aspecies selection tool based on "The Vegetation Map of Africa” website.
o

- r“lllUlt.i_LGrite.ria Tree Click here to download the spreadsheet tool to prioritize tree species for planting. Click
Species Selection Tool o
here for guidelines to use the MCTS tool.

ST ERRELIVINE TN 1 i) to help define project boundaries.

SN STIN 11 to help stratify land cover classes within the project boundaries.

Data Management Tool Click here for guidelines to set up a structured data management system. Click here to
download sample databases.

Community

.. Amanual to engage local communities in carbon measurement and maonitoring.
Participation Manual

Training the Trainers
Manual

Amanual to train extension workers who are training local communities for landscape
carbon measurement.




AgroforestTree data base updated to include socioeconomic
information
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Decision support tool for selecting which trees to plant

Input sheet for scenarios and criteria weights.

( Red circle: w defined (dry forest
restoration : criteria
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weights which can be adapted by the user.
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