
COUP: Constraining uncertainties in the permafrost-climate feedback 
Thawing permafrost under a warming climate may increase greenhouse gas (GHG) release from circumpolar 

Boreal and Arctic ecosystems. The permafrost-climate feedback is important to the global climate system, but its 

magnitude and timing remains poorly understood (IPCC, 2013). 

The overall aim of COUP is to use landscape-scale process understanding to constrain uncertainties in 

Earth System Model (ESM) projections of the permafrost-climate feedback. 
Empirically based field-observations will inform setup and parameterisation of process-based modelling of 

permafrost and GHG flux dynamics at the landscape level (Fig. 1). The knowledge gained from these detailed 

studies is then used to improve setup of an ESM to allow improved quantification of the circumpolar permafrost-

climate feedback. 

COUP builds on pre-existing knowledge and research infrastructures. We fill critical gaps through 

innovative approaches lacking in previous/ongoing projects: 

 Comprehensive field-based studies of discontinuous and boreal forest permafrost 

 Landscape-scale modelling of permafrost and GHG flux dynamics 

 ESM development informed by recent progress in landscape-scale modelling 

 Develop and apply upscaling procedures for ESM parameterizations and validation data sets from landscape 

to circumpolar scale 

 

Key COUP deliverables are: 

 High-resolution quantification of potential permafrost-climate feedbacks at sites covering the full range of 

pan-Eurasian environmental conditions 

 Open-source publication of circumpolar datasets to support ESM development in the wider research 

community 

 Use landscape-scale system understanding to develop JULES (the land surface scheme of the UKESM1 

ESM) to include permafrost-climate feedback processes 

 Constrain uncertainties in a new estimate of the permafrost-climate feedback based on a simplified carbon 

climate framework tuned to a range of ESMs 

 Provide an estimate of the permafrost-climate feedback in the updated UKESM1 ESM 

 

 
Figure 1. Location of proposed new sites, key modelling sites and validation sites in COUP. The sites span all 

relevant environmental gradients across the Eurasian permafrost domain. For all established sites, extensive 

field-based datasets for further analyses and model-support are already available.  

Background 
Large stocks of soil organic carbon (SOC) in permafrost subject to thaw may cause increased GHG release, 

which could significantly contribute to further climate warming (Schuur et al., 2013). Earth system feedbacks 

that are not currently included in ESMs, such as the permafrost-climate feedback, have recently been highlighted 

by the IPCC as an important aspect of uncertainty in climate projections (AR5, 2013). A recent study estimates 

storage of SOC in the circumpolar permafrost region to be ca. 1300–1370 Pg, equivalent to C stored in the 



atmosphere and all terrestrial vegetation (Hugelius et al., 2014). This study also emphasizes a substantial 

uncertainty range (930–1690 Pg) and remaining regional data-gaps in permafrost SOC estimates (Hugelius et al., 

2014). A recent review of monitoring results indicates that permafrost is warming and thawing across most of 

the northern circumpolar region (Romanovsky et al., 2010).  

There are many remaining challenges for full empirical understanding and quantification of the permafrost-

climate feedback (Kuhry et al., 2013). These include: (1) the mosaic-like landscape distribution of SOC pools, 

ground ice and vulnerable permafrost landforms; (2) quantifying the relative contributions of SOC 

remobilization resulting from localized, abrupt periglacial processes (such as thermokarst) and widespread, but 

gradual, deepening of the active layer; and, (3) the potential decomposability of remobilized soil organic matter 

(SOM) following thaw under varying environmental conditions. 

Because permafrost landscapes are highly heterogeneous, detailed process-based understanding is needed to 

predict permafrost thaw and the quantity of SOC affected by thaw. There is increasing evidence that 

understanding of periglacial geomorphology is needed to estimate SOC stocks and SOM decomposability as 

well as to predict landscape vulnerability (Hugelius et al., 2011, 2012; Westermann et al., 2013). Abrupt 

landscape changes will occur more frequently along margins of susceptible landscape types, and quantifying the 

marginal fraction in heterogeneous landscapes can only be achieved by using very high resolution satellite image 

data (Virtanen and Ek, 2014). 

Post-thaw vulnerability of permafrost SOM to decomposition is still largely unknown. Various assessments of 

permafrost SOC depletion within the next 50 to 100 years range from 1.8% to 40% of SOC (Burke et al., 2012; 

Knoblauch et al., 2013; Koven et al., 2011; Schädel et al., 2014). The large uncertainty stems from insufficient 

knowledge on vulnerability of SOM to decomposition and the fact that observational and empirical research is 

not well connected with model-based projections. Emerging results suggest that permafrost soils are associated 

with unique microbial community structures (Gittel et al., 2013) and that understanding of microbial community-

driven mechanisms is needed to accurately predicting terrestrial C fluxes in response to changing environmental 

conditions (Kaiser et al., 2014). 

Net fluxes of C and N from permafrost ecosystems result from short-term and long-term turnover of SOM in 

both the active layer and recently thawed permafrost. In terms of greenhouse gas exchange certain permafrost 

areas function as net sources of GHG from the soil to the atmosphere while other are net sinks. The net C and N 

exchanges are overall regulated by complex interactions between the above and belowground biomass, 

permafrost type and landform, temperature regime and soil hydrology, which in combination will determine 

whether the constituents of the SOC will be emitted as CO2, CH4 or N2O. Further process investigations in which 

potential mobilization rates in thawing permafrost are coupled to net landscape exchange will enable the 

prediction of landscape GHG balances under current and future climatic scenarios. Pioneering studies from Seida 

have shown that permafrost peatlands may be a significant source of the powerful GHG N20 (Repo et al. 2009). 

When permafrost thaws, part of the SOC is mobilized into aquatic networks (Vonk and Gustafsson, 2013). 

Combined C fluxes from lateral transport and aquatic gas emission can be an important component of the total 

ecosystem carbon budget (Striegl et al., 2012). 

Recent progress in high-resolution ecosystem GHG balance modelling shows that realistic projections of 

complex landscape processes and ecosystem flux balances are feasible (Shurpali et al., in prep.). A major 

remaining challenge is how to step from landscape-scale understanding to ESM-scale projections. 

There are several ESM based estimates of the permafrost-climate feedback (e.g. Burke et al., 2012; Koven et al., 

2011; Schneider von Deimling et al., 2012), but to date, only MacDougall et al. (2013) have included the fully 

closed feedback loop. Considering the wide differences in the representation of permafrost processes in ESMs, 

sound policy decisions should ideally be informed by output from several independent models. Due to the 

necessary spatial generalization and the large number of poorly known parameters and complex processes 

involved, ESM based estimates of the permafrost-climate feedback are highly uncertain. But much progress can 

be made with targeted efforts to improve key processes in models. 

Research plan 
This proposal is designed to maximise synergies with European research projects where COUP scientists 

were/are involved (e.g. TUNDRA, CARBO‐North, CryoCARB, PAGE21, DEFROST, CarboPerm, CryoMet). 

COUP builds on gained knowledge to target key remaining sources of uncertainty in the permafrost‐climate 

feedback. Sites are selected to cover the full range of environmental conditions needed to understand the 

permafrost-climate feedback (Fig. 1), and are subdivided into key modelling sites, new field sites and 

validation sites (Fig. 2). They span warm discontinuous to cold continuous permafrost and include open tundra 

and boreal forest. Some sites are dominated by peatlands, other by thin mineral soils or deep, unconsolidated 

deposits of Yedoma or alluvium. Particularly Eurasian boreal sites on discontinuous and continuous 

permafrost are greatly under-represented in previous/ongoing projects. Landscape-level dynamic 

permafrost and ecosystem GHG-balance modelling will be performed along the full range of variability within 

the Eurasian permafrost region, in order to inform ESMs how to best scale to the northern circumpolar scale. 

http://www.univie.ac.at/cryocarb/the-cryocarb-project/
http://page21.org/
http://www.ncoe-defrost.org/
http://www.carboperm.de/index.php?id=1
http://www.mn.uio.no/geo/english/research/projects/cryomet/


COUP follows a work-package (WP) structure (Fig. 3). Landscape-scale field (WPs 1-3) and modelling studies 

(WPs 4-5) are used to improve ESM setup (WP 6), with final results scaled to the circumpolar domain (WP7). 

Detailed plans for WPs 1-7 are given below. WP8 addresses project and data-base management and is presented 

in detail in the Management plan document. 

In those cases where COUP models utilize climate projections to run models, they will be based on output from 

the HadGEM2-ES and CCSM4 ESMs, with separate runs for the representative GHG concentration pathway 

scenarios RCP2.6, RCP4.5 and RCP8.5. 

 

 
Figure 2. Overview of COUP sites, including generalized site characteristics and schematic showing research 

activities subdivided into already available data/products and activities to be done in COUP. 

 

 

 
Figure 3. A schematic overview of the proposed COUP work-package structure and workflow. 



WP 1: Local/regional landscape mapping, carbon and nitrogen pools 
The overall aim of WP1 is to provide landscape-level maps of C and N stocks in soil and vegetation. The 

mapping will be targeted to those parameters that are needed for model validation and setup. This includes land-

cover, soils and deeper sediments (classified following the FAO WRB and the U.S. Soil Taxonomy) and 

geomorphology (including periglacial landforms, ground ice and sediment characteristics). Field sampling is 

done following stratified-random approaches that maximise efficiency and synergies between the different 

objectives of WP1. The methodologies for fieldwork and high-resolution mapping of periglacial terrain are very 

well developed and have been perfected over years of field-work (e.g. Hugelius et al., 2011; Virtanen and Ek, 

2014). Building on recent developments in remote sensing, upscaling from field observations to regional scale is 

done with a nested approach. Field observations are linked to very-high resolution satellite data (0.5-2 m pixels), 

which in turn is linked to medium resolution satellite imagery (10-30 m pixel resolution) to produce regional 

maps (that will encompass at least one ESM grid cell). 

 

Key milestones of WP1:  

 Compile (and re-format as needed) existing landscape maps (land cover, soils and geomorpology) and 

estimated stocks of C and N in soil and phytomass 

 Create landscape maps (land cover, soils and geomorpology) and estimate stocks of C and N in soil and 

phytomass in new COUP sites  

 Scale key parameters to regional scales using a nested remote sensing approach 

WP 2: SOM composition and GHG production potential 
The major objective of WP2 is to assess decomposability of permafrost SOM under different post-thaw 

environmental conditions. WP2 will perform and synthesise SOM characterization and exhaustive incubation 

studies from the full range of permafrost soil types (also including results from experiments under PAGE21, 

DEFROST and CryoCARB projects). As part of this SOM characterization, all new samples and a subset of 

archived samples will be analysed using diffuse reflectance Fourier-transform (DRIFT) mid infrared 

spectroscopy (MidIR) (J.D. Jastrow, Argonne National Lab.). MidIR spectra provide information about different 

soil C forms and mineral attributes, which can be used to predict the relative degradation state of SOM (Calderón 

et al., 2013). An additional component of SOM characterization includes calculation of the vulnerability index 

(Richter, Guggenberger et al., in prep) which is the final stages of development within the CryoCARB project. 

To allow full understanding of the micro-scale environmental and biotic controls that mediate SOM 

decomposition, a subset of soils will be analysed for microbial processes and community structure (A. Richter, 

Univ. of Vienna). 

The incubation synthesis effort will be done jointly with ongoing work in the Permafrost Carbon Network 

(E.A.G. Schuur, Univ. of Florida). To fill critical gaps in existing incubation databases (Schädel et al., 2013), 

SOM from soil samples collected in discontinuous and Boreal forest permafrost will be characterized and 

incubated under different temperature, soil moisture and oxygen regimes following recent recommendations 

(Schädel et al., 2014). This will identify key variables that can be used to scale the results across landscapes and 

permafrost zones. We can thus provide a benchmark data-set to parameterize/validate the NEST-DNDC and 

JULES models and reduce uncertainties related to depletion of permafrost C with climate change (links to WPs 

5, 6 and 7). 

In a meta-analyses based on extant and new data, results on GHG (CO2, CH4, N2O) production potential under 

different climate change scenarios will be linked to biogeochemical processes, SOM characteristics and 

microbial communities to address abiotic and biotic drivers of decomposition processes.  

An additional aim is to scale results from laboratory experiments to empirical flux observations from the field. 

This is important since there are numerous factors that can influence SOM decomposition in situ which may 

confound results from lab-studies. To achieve this, results from planned lab-incubations with Seida soils will be 

compared with field observations of heterotrophic respiration rates from minimally and extensively thawed areas 

available from Seida (Biasi et al., 2013).  

 

Key milestones of WP2:  

 Synthesize existing Arctic/Boreal SOM characterization and incubation datasets 

 Fill critical gaps with new SOM and incubation studies from missing soil types  

 Quantify the impact of changing environmental conditions on GHG release from variable permafrost soils 

(in both lab and field studies) 

WP 3: Summarizing landscape GHG balances and lateral fluxes 
The main objective of WP3 is to synthesize existing knowledge on ecosystem flux balances, including vertical 

GHG fluxes and lateral fluvial fluxes. This includes initial identification of measurement parameters that require 

additional field measurements and/or model-based gap filling. Additional GHG flux budgets (short-term 

http://www.biology.ufl.edu/permafrostcarbon/


chamber measurement campaigns) as well as measurements of dissolved and particulate organic C in 

rivers/streams will be carried out at new COUP sites. New measurements of lateral fluxes add to on ongoing 

synthesis and field-incubation-based efforts (J. Vonk, Utrech University), targeting the reactivity of dissolved 

organic C (i.e. its potential for GHG production) in aquatic systems. 

Flux balances will be coupled to representative functional units in the tundra and taiga landscapes. As an initial 

step, we will compile horizontal and vertical flux measurements completed at the key modelling sites. Then we 

will progress to the validation sites. In combination with WP1 and WP2, plot-specific GHG-balances can be up-

scaled into functional permafrost and landscape units and integrated into geospatial analyses and GHG 

modelling in WP5. Identification of key environmental controls for regulating current GHG-exchange linked to 

assessments of permafrost GHG-vulnerability and in situ flux measurements will enable us to partition short-

term and long-term inputs to the net GHG-balance and their respective sensitivities to future changes.  

 

Key milestones of WP3: 

 Synthesize and integrate GHG and lateral flux budgets  

 Fill critical gaps with GHG and lateral flux measurements. Prioritize and supplement important 

underrepresented measurement parameters.  

 Scale in situ measured fluxes to different key functional landscape units (link to WP5) 

 Couple functional data on potential post thaw SOM mineralisation (from WP2) to measured in situ fluxes 

WP 4: Dynamic permafrost modelling 
WP 4 will provide dynamic permafrost modelling from continental to landscape scale using permafrost models 

of increasing complexity. Using the equilibrium permafrost model CryoGrid 1 (Gisnås et al., 2013), the first 

continental-scale ground temperature product based on satellite data will be produced. For the Eurasian 

permafrost domain, the model will be run at 1km scale with freezing and thawing degree days compiled from 

remotely sensed land surface temperatures (available 2002-now). Results will be validated against the GTN-P 

data-base.   

In a second step, transient simulations of ground temperatures from 1960 to 2100 will be conducted for COUP 

sites (regional spatial domains) using the permafrost model CryoGrid 2 (Westermann et al., 2013) with satellite 

and CMIP5 data as main input (Langer et al., 2013). As most state-of-the–art ground thermal models, CryoGrid 

2 features a static representation of the soil domain, which cannot account for the melting of excess ground ice 

and thus key landscape-scale processes like thermokarst and ground subsidence.  

For impact assessment on the site level, a new modeling tool will be implemented and developed further in 

COUP: the permafrost land-surface scheme CryoGrid 3 (Heikenfeld et al., 2013; M. Langer, Alfred Wegener 

Institute) includes full land-atmosphere coupling and a dynamic representation of the soil domain. This new tool 

will be adapted to include a representation of thermokarst, so that the dynamics of this key process can be 

simulated until 2100 for different surface and subsurface conditions at the COUP key sites.  

To support and validate landscape modelling, the spatial variability of ground temperatures at COUP field sites 

will be assessed with arrays of ca 150 miniature loggers distributed randomly within the field areas (together 

with WP1). This provides a statistical distribution of measured ground surface temperatures, linked to governing 

environmental factors (Gisnås et al., 2014). 

The development of Cryogrid 3 will set the stage for continuous interaction with ESM developers in WP 6. The 

numerical structure of CryoGrid 3 is closely oriented to land-surface schemes, so that new or improved process 

parameterizations can be directly transferred. We envision that CryoGrid 3 will become a platform to efficiently 

explore different options and ideas when improving permafrost implementation in the ESM. Furthermore, the 

new global and regional maps of permafrost temperatures and extent compiled by CryoGrid 1 and 2 will 

contribute to a new IPA permafrost map and allow the first statistical benchmarking of ESM performance in 

reproducing ground temperatures.  
 

Key milestones of WP4: 

 Model permafrost across the Eurasian domain with CryoGrid 1  

 Transient simulations with CryoGrid 2 for all COUP regions 

 First impact assessment of melting excess ice during permafrost thaw with CryoGrid 3 – dissemination of 

process understanding and parameterizations to WP6 

 Final impact assessment of melting excess ice during permafrost thaw with CryoGrid 3 – forced by 

UKESM1 with the fully coupled permafrost feedback 

WP 5: Integrated landscape analyses; Ecosystem GHG balance modelling 
WP5 will integrate results from field observations and permafrost models in high-resolution landscape analyses, 

including both geospatial analyses and process-based modelling of ecosystem GHG balances. Geospatial 

analyses will combine output from WPs 1-4 with qualitative understanding of landscape change trajectories to 



model SOC remobilization under different scenarios. Hugelius et al. (2011; 2012) show examples of such studies 

already carried out for the Seida site.  

To model GHG balances, we will use the NEST-DNDC model (Zhang et al., 2010), a biogeochemical model 

which is able to simulate an ecosystem domain containing various functional surfaces (with various plant 

communities and environmental characteristics). The ecosystem-scale fluxes can be calculated by area-weighted 

sum of the functional surface scale fluxes. We will employ detailed landscape classification schemes for 

different sites to upscale fluxes (WPs 1-3). For validation of the present-day biogeochemical behaviour of the 

ecosystem under study, the NEST-DNDC modelling needs at least one season of GHG exchange rates from 

individual functional surfaces (WP3). To simulate the effect of projected future climate on the GHG exchange 

from various functional types, we will run NEST-DNDC under various projected climate scenarios. To project 

the future permafrost thermal state of the selected regions, we will employ results from the CryoGrid 2 model in 

WP4.  

 

Key milestones of WP5: 

 Compilation of soil, plant and meteorological input data for characterising landscape functional types 

following the NEST-DNDC biogeochemical modelling requirements  

 Geospatial modelling of landscape change trajectories and SOC remobilization under different scenarios  

 Biogeochemical modelling of GHG fluxes balance of landscape functional types under different climate 

scenarios (present, mid and late 21st Century)   

 Model response of GHG exchange to permafrost feedback with NEST-DNDC – forced by UKESM1 with 

the fully coupled permafrost feedback 

WP 6: ESM development and circumpolar upscaling of datasets 
JULES is the land surface scheme of UKESM1, an ongoing United Kingdom development of HadGEM2-ES 

(Jones et al., 2011). JULES can be run either coupled within the ESM or as a standalone component driven by 

observed meteorology at any spatial resolution required [such as that of CryoGrid and NEST-DNDC in WPs 4 

and 5]. This enables development of JULES and UKESM1 to be directly informed by well-functioning 

components from these more specific models. The CryoGrid model suite will inform the evaluation of the newly 

implemented subsurface tiling model within JULES and the development of a parameterisation for discontinuous 

permafrost. NEST-DNDC will inform the development of plant functional types applicable to Arctic landscapes 

within JULES. These models represent an important intermediate step when scaling between field measurements 

and the ESM.  

In order to simulate the closed permafrost carbon feedback loop a representation of discretised soil carbon 

processes will be included within JULES. This will include cryoturbation and advective build-up of litter (Koven 

et al. 2013). JULES, with this new soil carbon decomposition model, will be evaluated over the key modelling 

sites. 

WP 6 will also carry out regional to circumpolar scaling of key environmental parameters needed for ESM setup. 

Regional map products from WP1 will be linked to the Northern Circumpolar Soil Carbon Database (Hugelius et 

al., 2013) and existing circumpolar RS-based products (250-1000 m pixel resolution) which can be used to 

parameterize the northern high latitudes in fully coupled ESM runs (sources of relevant circumpolar data-sets: 

ESA DUE Permafrost, NASA and USGS). Automatic multi-criteria sensitivity analyses are a useful tool in 

identifying the most influential parameters in a land surface model such as JULES (Rosolem et al., 2012). In the 

early stages of COUP, this method will be used to ensure that all relevant parameters are measured and/or 

upscaled. 

 

Key milestones of WP6: 

 Identify and scale key environmental parameters needed for ESM setup to the circumpolar domain  

 Include and evaluate a discretised soil carbon model within JULES  

 Parameterisation for discontinuous permafrost within JULES in conjunction with WP4 

 Implement relevant Arctic plant functional types in JULES in conjunction with WP5  

WP 7: New ESM-based estimates of circumpolar permafrost-climate feedbacks 
WP7 will integrate results from WPs 1-6 in order to provide new and improved ESM-based quantifications of 

the permafrost-climate feedbacks. Two different approaches will be adopted. Both approaches will have a closed 

permafrost feedback loop, where changes in the global mean temperature caused by changes in the permafrost 

carbon will feedback onto the land surface. The first approach will use a simplified modelling framework (a 

development of Burke et al., 2012) tuned to a range of CMIP5 ESMs. Burke et al. (2012) combined circumpolar 

simulations of permafrost extent with an estimate of the distribution and quality of SOC to estimate CO2 and 

CH4 emissions to quantify their impact on global mean temperature under future scenarios. This simplified 

framework will be developed to include additional simplified processes provided by other WPs; active layer 

http://geo.tuwien.ac.at/permafrost/
http://gcmd.gsfc.nasa.gov/KeywordSearch/Home.do?Portal=daacs&MetadataType=0
http://earthexplorer.usgs.gov/


deepening (WP4, WP5, WP6); future scenarios of thermokarst and wetland distribution (WP4); and the fraction 

of remobilized SOC which is transported laterally (WP3). Improved and upscaled estimates of SOC stocks and 

SOM decomposability will also be included to reduce the existing uncertainties (WP1 and WP2). This 

framework is quick to run so can be used to provide a comprehensive estimate of the impact of a wide range of 

uncertainties in the permafrost-climate feedback. The second approach uses UKESM1 coupled with the 

improved and evaluated version of JULES and thus including the newly closed permafrost-climate feedback 

loop. The impact of the permafrost carbon feedback on other climate feedbacks can then be explored within 

UKESM1.  

As a final quantification of projected landscape impacts of the permafrost-climate feedback, the CryoGrid and 

NEST-DNDC models will be rerun with new climate forcing from UKESM1 with the closed feedback. This will 

allow us to quantify to which extent the permafrost-climate feedback is driving itself.    

 

Key milestones of WP7: 

 Use a simple framework to quantify the plausible range of the permafrost carbon feedback under a range of 

future scenarios  

 Provide the first estimate of the permafrost carbon feedback within the UKESM1 ESM 

 Quantify the impact of the permafrost carbon feedback on the landscape scale models  

Interdisciplinarity, transdisciplinarity and complementarity of the teams 
The proposed consortium includes world leading experts within the scientific disciplines relevant to the 

understanding of high-latitude ecosystem climate feedbacks. Our expertise and background is highly 

complementary and ranges from molecular level understanding of SOM composition through landscape scale 

modelling and flux integration to ESM development and projections. Consortium members have pioneered 

scientific progress and (co)authored much of the relevant literature in this topic. 

The consortium mixes highly experienced researchers with emerging early career scientists in the different 

working groups. Several of the PI:s have extensive experience as coordinators of research projects, including 

large international consortia. COUP members have decades of experience from organising large field-campaigns 

in remote areas of the Russian Arctic and Boreal domain. COUP includes three partners from the Russian 

Federation and we have excellent logistical support.  

Roles of individual partners in COUP 
Stockholm University (G. Hugelius, P. Kuhry) coordinates the project, leads the landscape mapping in WP1, 

leads the SOM characterization in WP2, performs landscape scale geospatial analyses in WP5, and performs 

regional to circumpolar scaling in WP6. 

University of Eastern Finland (C. Biasi, N. Shurpali, P. Martikainen) leads the incubation work in WP2 and 

the integrated GHG balance modelling in WP5 and contributes to ESM development in WP6. It further 

coordinates work at the Seida site and contributes to WP 3 with short-term flux measurement campaigns there. 

University of Helsinki (T. Virtanen) in WP1 creates land cover and biomass maps for new COUP sites, 

integrates and formats existing land cover maps and performs local to regional upscaling. 

University of Copenhagen (C.J. Jørgensen, B. Elberling) leads sybthesis and additional measurments of GHG 

and laterar fluxes in WP3 and contributes with performing SOM incubations in WP2 

University of Oslo (S. Westermann, B. Etzelmüller) leads and performs all dynamic permafrost modelling in 

WP4 and contributes to ESM development in WP6.  

Met Office (E. Burke) leads WP6, will identify the influential model parameters and will ensure the relevant 

parameterisations from WP4 and WP5 are incorporated into JULES. She will co-supervise with Colin Jones the 

University of Leeds postdoc who will be based at the Met Office. The Met Office will also lead the modelling of 

the permafrost carbon feedback in WP7. 

University of Leeds (C. Jones) leads the UKESM1 modelling within WP7. The University of Leeds postdoc 

will carry out the development, evaluation at the key sites and implementation of the discretised soil carbon 

model and the assessment of the permafrost carbon feedback in UKESM1. 

VN Sukachev Institute of Forest/Leibniz Universität Hannover (G. Guggenberger) contributes with logistical 

support for fieldwork in the Igarka site and access to the new laboratory facilities in Krasnojarsk. Further 

contributions include collaboration on synthesis and meta-analyses of SOM/incubation data. 

Institute of Biological Problems of the Cryolithozone, Siberian Branch, Russian Academy of Sciences (T. 

Maximov) will provide logistical support and local scientific expertise for fieldwork in the Tabaga site. Her will 

collaborate with WPs 3 and 5 to provide scientific expertise and flux balances for the Spasskaya-Pad site.  

Institute of Biology, Komi Scientific Center, Ural Branch, Russian Academy of Sciences (D. Kaverin) will 

contribute with logistical support for continued extensive work in the Seida site. Further contribution will 

include new field mapping and classification of soils in WP1 (Tabaga/Igarka sites). 



The Alfred Wegener Institute M. Langer will develop the land-surface scheme CryoGrid 3 further and transfer 

process knowledge and parameterizations to WP6. L. Schirrmeister will contribute expertise, fieldwork and data 

on Siberian permafrost deposits, including stocks of SOC and N (WP1) as well as SOM characteristics (WP2). 

University of Vienna (A. Richter) contributes to SOM characterization in WP2 (chemical, isotopic and 

microbial community analyses; vulnerability index) and collaborates on synthesis of SOM/incubation data. 

Utrecht University (J. Vonk) contribute to WP3 by coordinating measurements on lateral export of carbon from 

the COUP field sites and through synthesis and meta-analyses of new and existing data.     

Lawrence Berkeley National Laboratory (C. Koven) contributes to ESM development in WP6 and to the new 

quantification of the permafrost-climate feedback in WP7 with model predictions from CLM and CESM models. 

Argonne National Laboratory (J.D. Jastrow) contributes to SOM characterisation in WP2 by mid infrared 

spectroscopy (MidIR) analyses of new and archived samples.  

University of Florida (E.A.G. Schuur) contributes by collaborating with WP2 on extensive syntheses and meta-

analyses of SOC/incubation data and provides valuable links to the international scientific permafrost 

community through his leadership of the Permafrost Carbon Network.   
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