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Presentation outlinePresentation outline
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Sampling CO2 emissionsp g 2
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Modelling







SitesSites
Deep peats:

 Intact forest , drained and logged 
forest, 3 year oil palm, 5 year oil 
palm (commercial)



Measuring CO2 EmissionsMeasuring CO2 Emissions

30 collars per land usep

Using a PP Systems EGM‐4

 Uses a gas analyser, the same as an 
IRGA but much more compact
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Partitioning CO2 Using Stable Isotopes

Sources of Soil CO2 Efflux

Autotrophic Heterotrophic
CO2
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Isotopic End Members of Mixing ModelIsotopic End Members of Mixing Model 
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Low Tech Approach – Efflux MeasurementsLow Tech Approach  Efflux Measurements
1EA soil: 19th May
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Root and Soil End MembersRoot and Soil End Members

Sampled in 
Executainers

d hi dand shipped 
to Scotland 
for analysisfor analysis 
with a mass 
spectrometer.

Place in Tedlar bag and 

Collect roots and 
f il

remove air.
Add CO2‐free air and 
i b troot free soil. incubate.



Analysis in Scotland...Analysis in Scotland...



Snapshot of some of the data….
EfflEfflux measurements
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Repeated at Other Sites

Why is the efflux so‐18.00
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SOM ValuesSOM Values
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Indonesian Peat Incubations... OngoingIndonesian Peat Incubations... Ongoing
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Can We Still Work With the Data?Can We Still Work With the Data?

 Phillips and Gregg 2001 proposed a Phillips and Gregg 2001 proposed a 
model for solving multiple isotope 
source scenarios – used for diet 
analysis

 Doesn’t provide absoluteDoesn t provide absolute 
proportions but does provide a 
range of possible solutions and 
associated errors

 Requires End Members to be well 
defined (Soil, Roots and Methane 
Oxidation) and the mix (Efflux)



Sampling Soil CarbonSampling Soil Carbon



Soil Carbon ResultsSoil Carbon Results
Average Soil C Values For Deep Peat Sites
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Cumulative Soil C Stocks In Deep Peat Sites
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400
Soil C In the Upper 100cm Of Soil

350

250

300

200

250

cr
em

en
t/
ha

IF

150

t C
/i
n LF

3yrOP

5yrOP

50

100

0

50

0‐15 15‐30 30‐50 50‐1000 15 15 30 30 50 50 100
Depth Increment (cm)

Intact forest data 
courtesy of Setiari 
Marwanto



Upcoming fieldworkUpcoming fieldwork
Additional sites in intact forest, logged forest 
and oil palm.

 Including 7 year oil palm Including 7 year oil palm

 CO2, soil C

Fractionation of soil C pools, in particular the 
inert organic matterinert organic matter

Soil moisture retention values

Wilting point and field capacity



Upcoming fieldwork

 Efflux rates are correlated with distance from oil palm plants.

 Aim to sample soil surface efflux and root density to 
determine a regression between the two.

 Attempt to predict heterotrophic efflux rate.

Will ll i i h i i lWill allow comparison with isotopic results.
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Modelling Using ECOSSEModelling Using ECOSSE

M d f difi dMade up of a modified 
existing soil C model 
(Roth C)....

d d f d... And a modified existing 
soil N model (SUNDIAL).



Modelling with ECOSSEModelling with ECOSSE
Uses commonly available data.

 Predicts impacts of land use change and climate 
change.

Mineral and organic soils.

National and field scale.National and field scale.



Sources of Modelling Data
 Fieldwork of other REDD‐
ALERT team members e gALERT team members e.g. 
Setiari Marwanto of ISRI

Soil C BD soil profileSoil C, BD, soil profile

My own research

CO t H tCO2, temp, pH, water 
table

Soil C BD soil profileSoil C, BD, soil profile

 New research as it comes in 
i e from new REDD‐ALERTi.e. from new REDD‐ALERT 
researchers

CH4, N2OCH4, N2O



Starting with Roth CStarting with Roth C

Only CO emissions no field values for CH andOnly CO2 emissions, no field values for CH4 and 
N2O. 

Trends in field results 
(e g between(e.g. between 
temperature and CO2

emissions and water 
table and CO22

emissions) indicated the 
potential for Roth Cpotential for Roth C 
application.



Adding Modifications...Adding Modifications...
E.g. For submerged soils.

Used on the intact forest:



Using ECOSSE...
Will start using ECOSSE once we have further field data                   
(March/April 2012)(March/April 2012).

 Aim to initialise ECOSSE for these sites.

 Scaling up of site specific to national level.



Carbon CalculatorCarbon Calculator

 Based on the idea of a windfarm peatland calculator.

 Being developed to assess the impacts of oil palm plantations on peatlands.

 i b f i dl i f l i li k Aims to be user friendly i.e. for plantation managers, policy makers.

 Using elements of Roth C to calculate emissions.
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