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®|ntroduction to sites
®Sampling CO, emissions
@® Partitioning respiration
®5Soil C

® Additional fieldwork

® Modelling
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Sites i
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B Deep peats: Institute

® Intact forest , drained and logged
forest, 3 year oil palm, 5 year oil
palm (commercial)
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® 30 collars per land use

® Using a PP Systems EGM-4

® Uses a gas analyser, the same as an
IRGA but much more compact
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Average WT vs Average Emissions At All Sites
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Partitioning CO, Using Stable Isotopes F
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Sources of Soil CO, Efflux institute
Autotrophic Heterotrophic

Roots Rhizosphere Litter SOM

Turnover rate

Residence time
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f Mixing Model TN
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Sampled in
Executainers
and shipped
to Scotland
for analysis
with a mass
spectrometer.

Place in Tedlar bag and

remove air.
Collect roots and Add CO,-free air and
root free soil. incubate.
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Snapshot of some of the data....

Efflux measurements
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Marked difference
between efflux and
roots — heterotrophic
respiration.

Variable across
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BUT data is the wrong
way around!!
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Repeated at Other Sites

Logged Forest Roots and Efflux
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® Why is the efflux so
depleted?

® Methane is known to be
very depleted in 13C (-50
%o0) but does not interfere
with isotope analysis of
CO,

® Methane Oxidation?

® 3rd End Member on

Mixing Model o
250y UNIVERSITY
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® SOM values should
look like this, but in
some sites the
trend isn’t as clear.

® Soil will ‘recover’
from disturbance
with prolonged
incubation.

® Can use this to try
to pin down the
SOM value.
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Indonesian Peat Incubations... Ongoing
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We Still Work With the Data? TN

The James

Hutton
Institute

Can

® Phillips and Gregg 2001 proposed a s
model for solving multiple isotope
source scenarios — used for diet Uncertainty in source partitioning using stable sotopes

analysis

® Doesn’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)
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Average Soil C Values For Deep Peat Sites
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Intact forest data
courtesy of Setiari
Marwanto
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Soil Depth (cm)

==
n

The James
Hutton
: . Institute
3500
-100
-200
——IF
== LF
-300
==e=3yrOP
== 5yrOP
-400
-500
-600
C stock (t/ha)
‘
Intact forest data
¥ UNIVERSITY

courtesy of Setiari @ of ABERDEEN

Marwanto



Soil Depth

Soil C Per Land Use At Each Depth Increment
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t C/increment/ha

Soil C In the Upper 100cm Of Soil
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B Additional sites in intact forest, logged forest

and oil palm.

® Including 7 year oil palm

® CO,, soil C

B Fractionation of soil C pools, in particular the

Inert organic matter

B Soil moisture retention values

® Wilting point and field capacity
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Upcoming fieldwork I
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® Efflux rates are correlated with distance from oil palm plants.  Instiure
® Aim to sample soil surface efflux and root density to
determine a regression between the two.
® Attempt to predict heterotrophic efflux rate.
® Will allow comparison with isotopic results.
Lateral Root Distribution With CO, Emissions
7 - - 400 Root density data courtesy of
- L 350 Sebastian Persch
5 - - 300 ¢ biomass [Mg ha-1
ﬁ = . 250 g 50cm-1] Mean
L§ = : L 200 g B CO2 emissions
83 - &
2 = - y = 29.338x0966 r 130 8 —— Power (biomass
2 1 = R?*=0.7632 m - 100 [Mg ha-1 50cm-1]
1 - I 5 Mean) .
0 . ! 0 F
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Modelling

Made up of a modified 2%, [

) ‘?/ {ad
“ » LY \\S'o’ / ..-'"II
‘ RPM DPM ,-’

," : 04 ,f

existing soil C model
(Roth C)....

... And a modified existing
soil N model (SUNDIAL).
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Modelling with ECOSSE TN

The James

Hutton
B Uses commonly available data. Institure

B Predicts impacts of land use change and climate
change.

B Mineral and organic soils.

B National and field scale.

025e ! output file name. Format = 4 characters (extension '.ouT' added by pr‘oarammej

wet3 ' ite name Format = 4 characters (extension '.DAT1S9:07 08,/03/‘2010 added by prog ramme’)
3 I mode of run (1= short ~term; 2=equilibrium run using known plant inputs; 3= equﬂ'lbr"lum run using measured TOC to get plant inputs and soM pools; 4=short
2538 I Total soil C € C / ha) (on'ly used in mode 3 - hut a1wa¥s put walue Tine)

369,75 P IoMm (t C / ha) (only used in maode 3 - but always put value on Tine)

2 I Bomb effect: atm C14 with 1) suess effect only, 2) Bomb effact

i I'cdinoPM (t C 4 ha) Conly used in mode 1 or 20

0 ' Cin RPM (t C / ha) (only used inmode 1 ar 2)

0 ' C in BIO (t C / ha) (only used inmode 1 ar 2)

0 'Cin HUM €t C / ha) (only used inmode 1 ar 2)

0 bCdn Iom (t C 4 ha) Conly used in mode 1 or 20

0 ! radiocarbaon age of DPM (yrs)

] ! radiocarbon age of RPM (yrs)

0 I radiocarbon age of BIO (yrs)

0 ! radiocarbon age of HUM (yrs)

0 I radiocarbon age of Iom (yrs)

0.25 U DPMIRPM ratio - Agric.crops & improved grass = 1.44;unimproved grass & scrub = 0.67;Deciduous & tropical woodland = 0.25
TmOL I Land management file Format = 4 characters (extension '.DAT' added by programme)
2010 I Start year

100 I Mumber of years to run simulation for (used in modes 1 and 4 only)

1 I start month (1=Jan, 2=Feh, ...12=Dec) (used in modes 1 and 4 aonly)

1 ! output produced (1) every wear or (2) final year only fused in modes 1 and 4 only)

1 I vears needing monthly output (»0) (used in modes 1 and 4 only)2l:16 13/03/2010

UNIVERSITY
oFf ABERDEEN



Sources of Modelling Data | &
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Setiari Marwanto of ISR
» Soil C, BD, soil profile
® My own research

» CO,, temp, pH, water
table

» Soil C, BD, soil profile

® New research as it comes in
i.e. from new REDD-ALERT
researchers

» CH,, N,O

I
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B Only CO, emissions, no field values for CH, and

N,O.

B Trends in field results

(e.g. between
temperature and CO,
emissions and water
table and CO,
emissions) indicated the

potential for Roth C
application.

Average WT vs Average Emissions At All Sites

P 160 y=-0.6915x + 24.189
* R?=0.5994
—e ¢ 80
> \‘\
< 0
g,, 'S N .’ € WT vs emissions
“ A0
= ry ’N —L (WT m )
<

-80 -60 -40 -20 0
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E.g. For submerged soils. . Institute

C #% Combining rate modifiers

DO 160 M=1,12
RMSMD({M}1=0.2
160

RATEM(M)=RMTEMP (M) *RMSHMD (M ) *RMCROP { M ) *RMPH*EXTRARM*RMSAL (M)
CONTINUE

Used on the intact forest:

Annual CO2 Emissions For Each
Modifier Value

s (1,001
—0.01
—0'05
A
—0'1
L ——
B R IRR R AR RRR RN RN RN RR R AR R RN RRR RS RN NN R RN RERR RN R RRRRRRRRRRRRRRRERRRLRY! 0.2
O W O W QO wWwoWmoOwmoOwm o wm o wnw o u;mo
N o NN MM S ST UNWLWL W~~~ O e \/lazsured
o o o O O O O O O O O O O O o O O O
[ I Y A Y Y NN e Y N " AN " A ™ N N e I e N Y AN e N A ' AN e N ™ B Y




Using ECOSSE... o

The James

® Will start using ECOSSE once we have further field data Exgttlm

(March/April 2012).
® Aim to initialise ECOSSE for these sites.

® Scaling up of site specific to national level.

Ezstimator of C in Organic Soils: Sequestrn & Emissions

ECOSSE UERSION 5

Modular SUNDIAL-MAGEC
+ 5cm layers for all so0il =s=tates

Chooze mode of model »un

1 Site specific

2 Spatial simulation of cells
3 Limited data site simulation
4 Test run of UED

¥ UNIVERSITY
oFf ABERDEEN
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® Based on the idea of a windfarm peatland calculator.
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® Being developed to assess the impacts of oil palm plantations on peatlands.

® Aims to be user friendly i.e. for plantation managers, policy makers.

® Using elements of Roth C to calculate emissions.

Scottish Government Carbon Calculator for Wind Farms on Peatlands - Version 2.0.0 07/08/2011
This spreadsheet calculates payback time for windfarm sited on peatlands using methods given in
Nayak et al, 2008  ( hitp /'woww scotland gov uk/Publications/2008/06/25114657/0 )
and revised equations for 6HG emissions (Nayak, DR., Miller, D., Nolan, A., Smith, P. and Smith, J.U., 2010, Calculating carbon budgets of wind
farms on Scottish peatland. Mires and Peat 4: Art. 9. Online: http Vwww mires-and-peat net/map04/map_04_09 htm )
Adapted to include detail of forestry management.
INSTRUCTIONS
A There are 6 worksheets giving instructions, data entry and outputs, .
Instructions
Do I need fo use this tool?

Click here to find out |Giickineie]

- bata needed in all calculations
... Extra details sometimes needed for forestry calculations
.. Extra details sometimes needed for construction calculations

Core input data
Forestry input data
Construction input data
Payback time and CO2 emissions
.and & numbered worksheets showing calculations:
1. Windfarm COz emission saving
2. CO; loss due to turbine life
3. CO:; loss due to backup
4. Loss of CO; Fixing Pof.
B. Loss of soil CO2
Ba. Volume of peat removed
Bb. €O loss from removed peat
5c. Volume of peat drained
5d. CO; loss from drained peat
Be. Emission rates
6. €Oz loss by DOC & POC loss
7i. Forestry €Oz loss - simple

—1

Contributors:
1D.Nayak, *.U. Smith, *P. Smith,
*P.Graves

E IR

UNIVERSITY
ofF ABERDEEN

D. Miller, 2A. Nolan, 2. Morrice

2

Hutton
Institute

The James
1

Perks, *B. Gardiner

4G. Xenakis
4

S.Waldron, S. Drew

7ii. Forestry CO; loss - detailed
7a. C sequest. in frees (3PG)

Note on official version number

» M Instructions <—Bo-lneed-to-use-thistool— Core input data Forestry input data Construction input data Payback Time aﬁ!

UNIVERSITY
oFf ABERDEEN



Available online at www.sciencedirect.com Current Opinion in

Environmental

ScienceDirect
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ELSEVIER
Assessing existing peatland models for their applicability for
modelling greenhouse gas emissions from tropical peat soils
Jenny Farmer'?, Robin Matthews?, Jo U Smith', Pete Smith’ and
Brajesh K Singh®

Modelling greenhouse gas (GHG) emissions from tropical ranging from open areas with low lying vegetation to
peatlands is of crucial importance in determining GHG dense tall interior forest [4,5]. Carbon dioxide (CO;)
emission rates under global change. Modelling efforts to date emissions from peatlands of the same peat depth and
have been restricted by the lack of available data for groundwater level in temperate and boreal zones are far
parameterisation, input and validation of simulation models, lower than those in the tropical regions (found between
due to the complex and often inaccessible nature of tropical latitudes 35” North and South [2]), for example of South-
peatland ecosystems. There have been very limited East Asia, due to the lower rate of aerobic decomposition
experimental or modelling studies to predict GHG fluxes from in temperate and boreal peats [6,7]. Even within areas
tropical peatlands. However, our understanding of temperate experiencing similar climatic conditions, there can be
and boreal peatlands is much more advanced. In this paper we dramatic variation in the peat itself; peat in Sumatra,
consider the processes that would need to be taken into for example, ranges from 0.75 to 10 m [3]. "T'his variation
account in modelling tropical peatlands subject to land use makes it difficult to generalise about peatlands in national
change, and discuss how progress in modelling on temperate and global peatland assessments, necessitating more loca-

peatlands could be applied to these systems. lised research and management strategies.
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