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Dynamic Global Vegetation Models (DGVMs)

Simulate fluxes of carbon, water and nitrogen along with changes in the

vegetation dynamics, within an integrated system.
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Table 2
(1o values derived from different fitted relationships with Eq. (5). Qo value
- o o o : : : : . . .
RC at 10°C for forest soil with linear equation 1s not available because of a

negative efflux was estimated with the fitted relationship

Equation O at 10°C (o at 30°C
Farmland Forest Farmland Forest

Linear 3.8 NA 1.5 1.5
Quadratic 4.0 4.0 1.8 1.8
Kucera and Kirkham 3.1 4.9 1.9 2.4
Eq. (4) 2.8 4.7 2.0 2.5
First-order exponential 2.3 3.1 2.3 3.1
O’Connel 2.2 2.6 2.4 3.7 %
Arrhenius 2.4 34 2.2 2.9
Lloyd and Taylor 24 3.3 2.2 2.9
Jenkinson 2.2 2.6 2.6 5.8
Schlentner and Cleve 2.5 3.5 2.8 8.1

C. Fang, J.B. Moncrieff / Soil Biology & Biochemistry 33 (2001) 155—-165
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Case for soil function types (SFTs)

Large stocks of C in high latitude soils High latitude soils will warm the most
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Evidence of P limitation during forest decline phase
Significant increase in humus N:P and C:P with increasing age at all sites
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Peat respiration experiment

Objective: To compare respiration rates in peat soils from UK and European
sites in relation to C:P, N:P, C:N stoichiometry and abiotic conditions.
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SITE C:P N:P C:N

a Tk Moor House Bog 984 32 31

Moor House Bog (England)  Moor House (England) Moor House 641 24 26
54° 42'N 2° 18'W 540 42N2°18W :

’F*,'etzl;f?o ik %0 Auchencorth Moss | 442 21 21

Finland 427 13 32

Great Dun Fell 361 19 19
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Mere Bleu Canada, Bonanza Creek Alaska, Caithness, Gallway
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Soil respiration

Eco-stoichiometric framework

: to explain peat C temperature sensitivity
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Earth Respiration System
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e Automated CO,, CH, and N,O measurements
® Measure 32 soils simultaneously
e Can make repeated measurements over time

e Constant or variable temperature

controlled
temperature
rooms
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peat C:P and respiration Q1_0 values
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“The temperature sensitivity of peat SOM to decomposition increases with increasing C:P”



PERU ANDES 2007 3000 m
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Examining the temperature sensitivity of , A
different soil carbon pools

— Developing methods to parameterise 3
pool organic soil models

e Size fractionation

Deca mp05|T|0|1
Crivers !

e Density fractionation

e Chemical fractionation

Ewropean Jouwnal of Soll Scleece, 2006 ok 100010 13652089, 2006 MRS X

Measured soil organic matter fractions can be related
to pools in the RothC model

M. ZIMMERMANN®, I. LEIFELD®, M. W. I. SCHMIDT®, P. SMITH® & J. FUHRER® 53-125um 125-300um
*Agroscepe ART Reckenhats Tdnikan, Swiss Federal Research Setion for Aproccalagy and Agricalture, Air Pollusion Climage Group,
Reckenhokgtrazse 191, CH-8046 Ziirich, Switeriand, *Geographishes Institu der Universithe Ziirich, CH-8057 Ziirich, Switzerland and
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Summary

Understanding the responss of sod organic carbon (SOC) o environmental and memagement laclon &
necesary for eslmating the petential of sodls o sequesier simasphenic carbon, Changss over lme n the
amount and distrbution of SOC fractions with different tumover rates can be estimated bymeans of sod
SO models such a5 RothC, which typically consider two to fve SOC pools. Ideally, these pools should
cortespond lo mesturable SOC fractions. The sim of ths sudy was Lo tesl the rdstionship between SOC
pmknmdmmMrfmmmﬂMuWarﬂmmmﬁdwaAmMIQJWM

samples from sgricultural e bunad, grassdand aned sipd d d A
combination of physical and chemcal methods resulied in v sengalive (pariicutale organic matber and i
dassolved ic carbon), two slow {carb inted 1o clay and sil or stabdlined in aggregates) and one 850-2000um

pasaive (oxidation-ressiant carbon) SOM fractions. These fraciions were compared with the estimaied
equilibrivm maodel pmll when the mqnnd.-g sodls were muocledled with RothC. Analysis revealed
strong cornelt, H0C d fractions and modelled pools. Spearmum®s rank cornelation
coelficients varied between 082 for decomposable plant maierak (DPM), 076 for resigiani plani maie-
rials (RPM), 0.9 for humified organic matter (HUM) &nd biomas (BIO), and 0.93 for merl ofganic
maiter (IOM). The resulis show that the propoed fractionation procedure can be used with minor
adapistions to identily measurable SOC fractions, which can be uged 1o mitiakize and evalusts RothC
Tor & wide rangs of sile conditions.

Eva Tregidgo PhD “Organic Soil Carbon Fractions”
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Examination of soil microbial and C pools at experimental end point
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Soil respiration

Eco-stoichiometric framework

: to explain peat C temperature sensitivity
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SO,

Organic soil stoichiometry experiments on-going and extended to other soil
types e.g. tropical soils.

Development of meaningful measures of organic soil C pools for modelling
Looking to expand capability for soil Q,, studies with our Earth Resp System

Continued contribution of benchmark data for ECOSSE and Roth-C for JULES
development.




