
 

  

SVALI PhD students 
and Post docs 
Funded positions by the Stability and Variations of Arctic Land Ice (SVALI) Nordic 

Centre of Excellence (NCoE) 

           

 



SVALI Phd students and post docs  2014 

1 
 

Table of contents 

Foreword by Jon Ove Hagen          3 

Theme 1 Observing the present - baseline and changes: Summary        4 

Charalampidis, Charalampos (Babis): Improving Greenland ice sheet surface mass budget    
models of the accumulation zone           5 

Bui, Dieu Tien: Remote sensing of glacier velocities, Jan Mayen      6 

Jarosch, Alexander: Glacier Isostatic Adjustment (GIA) and GRACE in Iceland     7 

Larsen, Signe Hillerup: Modelling the Upernavik glacier complex      8 

Magnússon, Eyjólfur:  Remote sensing of glaciers         9 

Nilsson, Johan: Cryosphere monitoring from satellites and aircraft       10 

van Pelt, Ward: Modelling the surface mass balance of Svalbard glaciers     11 

Winsvold,  Solveig Havstad: Remote sensing and glaciology       12 

Zonetti, Simone: Glacial isostatic adjustment (GIA)        13 

Theme 2 Understanding the physical processes: Summary       14 

Cook, Sue: Modelling the fracture and calving of ice        15 

Einarsson, Bergur: Glacier hydrology         16 

Lefeuvre, Pierre-Marie (PiM) : Subglacial processes and subglacial hydrology     17 

Machguth, Horst: Measuring bare glacier ice impurity loading and parametrizing glacier ice albedo  18 

Marchenko, Sergey: Improved parametrization of water retention and refreezing in Arctic glaciers   19 

Messerli, Alexandra: Ice dynamics and glacier hydrology       20 

Theme 3 Understanding present changes and predicting the future: Summary    21 

Claremar, Björn: Climate modeling over Svalbard and ice–air interaction processes    22 

Gladstone, Rupert: Ice-sheet modelling and coupling to mass-balance models     23 

Gong, Yongmei: Coupled climate and ice dynamics of the Nordaustlandet ice caps    24 

Lahtinen, Panu: Relationships between snow grain size distribution and surface albedo at Summit, Greenland 25 

Madsen, Marianne Sloth: Cryospheric processes in Earth System Models     26 

Mottram, Ruth: Surface Mass Balance Modelling of Greenland, Iceland and Svalbard    27 

Norman, Maria: Climate modeling over Svalbard        28 

Pirazzini, Roberta: Relationships between snow grain size distribution and surface albedo at Summit, Greenland 29 

Schäfer, Martina: Sensitivity of coupling of surface-mass balance models to ice-flow models (Nordaustlandet, Svalbard) 

Report on the factors controlling inter-annual variability and trends in surface melt over Greenland  30 

Svendsen, Synne Høyer: Cryospheric processes in Earth System Models     31 

Välisuo, Ilona: Dynamics and thermodynamics of glaciers and ice sheet using observations and modelling  32 



SVALI Phd students and post docs  2014 

2 
 

APPENDICES  

APPX. 1. Contact information and affiliation for SVALI funded PhD students and Post docs.    

APPX 2. SVALI funded PhD students: funding period, host and collaborative institutes and supervisors.  

APPX 3. List of associated SVALI students         

APPX 4. List of SVALI partners and acronyms for them       

 

 

  



SVALI Phd students and post docs  2014 

3 
 

Foreword 

 

This report intends to give an overview of the wide range of PhD and Post Doc projects that are 
running within the Nordic Centre of Excellence (NCoE) SVALI, The Stability and Variations of Arctic 
Land Ice. The SVALI scientific program and activities are also presented through these projects.  

The SVALI partners are involved in monitoring, process observations and modelling of the 
cryosphere in the North-Atlantic and Arctic areas. The aim is to obtain a standardisation of 
measurements and monitoring for analyses of cryospheric data with international rather than 
national scope, and for systematic application of Earth System Modelling and other advanced 
technologies that are used for investigations of the state of the cryosphere. 

The universities within the NCoE SVALI have established a formal long-term collaboration to 
operate a Nordic Graduate School in Cryosphere Science and Earth System Modelling through joint 
courses, summer schools, workshops and cross-border integration of PhD projects and 
postdoctoral activities.  

The graduate school is a core part of SVALI activities. The aim is that each student has a supervisor 
from at least two SVALI institutes, preferably from different countries, to strengthen the 
cooperation and linkages between the SVALI partners, and to increase research mobility within 
the Nordic countries.   

All the PhDs and Post docs funded by SVALI are presented in this report. We also give an overview 
of associated PhDs at the partner institutions. The associate students are not directly funded by 
SVALI, but work within SVALI-related topics and benefit from the cooperation with the SVALI 
students. In addition to the scientific project descriptions, we also provide contact information for 
all the PhD students and Post docs. We hope that this report will help PhD students, Post Docs and 
other scientists working on similar topics to find each other and to take contact for collaboration 
within SVALI and beyond. 

 

 

Oslo, August 2013 

Jon Ove Hagen 

Project leader  
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Theme 1: Observing the present - baseline and changes 

 

 

WP 1.1: Ice-volume/mass changes  

 

Measure ice surface elevations and assess the current rate of change of ice-volume/mass of each 

glacier region to establish a benchmark for future measurements and input to modelling future ice 

mass changes and dynamic response. 

   

WP 1.2: Changes in ice-dynamics  

 

Observations of ice velocities and velocity variations with in-situ measurements and remote 

sensing to assess the effect of changes in melt water input and calving rates on ice-dynamics, such 

as speed-up of ice-streams and other areas of fast-flowing ice. 

   

WP 1.3: Surface mass balance changes  

 

Establish a data set of Nordic mass-balance observations. Perform an intercomparison of 

glaciological observational methods. Explore the utilization of models in support of observations 

and estimation of the spatial distribution of surface mass balance. Estimate the mass loss from 

surface mass balance and perform regional comparison of mass balance and climate. 

  

Theme leader: Andreas Ahlström, GEUS, Denmark 
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Improving Greenland ice sheet surface mass budget 

models of the accumulation zone  

 

Charalampos (Babis) Charalampidis 
Geological Survey of Denmark and Greenland (GEUS) 

 

Theme 1: Observing the present – baseline and changes  

Work package 1.3: Surface mass balance changes  

Task 1.3a: Conducting one or more measurement campaigns on the Greenland ice sheet  
Task 1.3b: Improving parameterizations of near-surface snow layer characteristics in a melt 
model  
Task 1.3c: Modelling the surface energy and mass budget of the Greenland lower accumulation 
zone  
 
The main scientific goal of his project is to better comprehend the near-surface processes of the 
lower accumulation zone of the Greenlandic Ice Sheet. The significance of water retention and 
refreezing is particularly important in Greenland as a large surface area is expected to become 
subject to melting conditions in a warming climate. The study will be based on data collected at 
several locations, mostly in the southern part where surface melt and refreezing are 
substantial. The aim is to improve the modelling capabilities by means of further understanding 
the connection between atmospheric boundary layer forcings and ice thermodynamics on a 
local scale, which ultimately could be extrapolated over the entire ice sheet. This result could 
be implemented in estimates of the Greenland surface runoff contribution to sea-level rise. 
Besides the scientific goals, this project serves to tighten the collaboration between the two 
Nordic institutions that he is employed at.  
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Remote sensing of glacier velocities, Jan Mayen 

 

Dieu Tien Bui 
Norwegian University of Life Sciences, Aas, Norway 

 
Theme 1: Observing the present – baseline and changes  

Work package 1.2: Changes in ice-dynamics  

Glacier velocity is considered as a fundamental parameter in studying of ice dynamics and 
volume changes. The changes in climate are correlated with variations of temperature and 
precipitation of the earth and thus they affect the advance or retreat of glacier. The main 
objective is to assess glacier velocities for the Jan Mayen (Norway) using the ENVISAT Advanced 
Synthetic Aperture Radar (ASAR) images and the SAR amplitude tracking. The amplitude 
tracking is based on the cross-correlation of features or speckle patches of two amplitude 
images. The principles of the method is that based on checking backscatter intensities of the 
study area, if they remains coherence, the feature or speckle patterns between two 
acquisitions were correlated. The shifts were derived by two offset vectors: (i) in the azimuth 
direction that is parallel with the satellite track and  (ii) is in the range direction that is in the 
line of sight of the satellite. 
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Glacier Isostatic Adjustment (GIA) and GRACE in 

Iceland 

Alexander Jarosch 

Iceland Meteorological Office 

 

Theme 1: Observing the present - baseline and changes  
 
Task 1.1d: Ice-mass changes deduced from GRACE  
Task 1.1e: Understanding and unifying the space-based results of terrestial ice-volume/mass 
changes around the N-Atlantic  
Task 1.1f: Improved understanding of glacial isostatic adjustment in the N-Atlantic area  
  
 
The main focus of the postdoctoral project is to develop detailed numerical models of glacial 

isostatic adjustment in Iceland. In particular, new estimates of current surface deformation 

(from GPS and InSAR measurements), and new observations and simulations of ice volume 

changes will be used to refine numerical models of crustal structure and mantle dynamics in 

Iceland. In addition, the project aims to include results from ongoing work including: (i) 

extention of glaciation history back to the Little Ice Age; (ii) extraction of uplift rates from 

observations of sea-level; and (iii) analysis of gravity changes due to ice-mass variations. 
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Modelling the Upernavik glacier complex 

Signe Hillerup Larsen 

 Geological Survey of Denmark and Greenland (GEUS)  

 
 

 

Theme 1:  Observing the present – baseline and changes  
Work package 1.2: Changes in ice-dynamics  
Work package 2.2:  Calving Processes 
   
The Upernavik glacier complex is located in the southern part of Melville Bay in northwest 
Greenland. It consists of four outlet glaciers from the Greenland ice sheet, terminating in 
Upernavik Isfjord at speeds of about 2 -3 km/yr. The overall goal of the PhD-project is to 
compile observations from the area and investigate how they can be incorporated into physics 
based parameterizations and used in numerical models of the Upernavik Glacier complex to 
improve our understanding of the glacier dynamics, calving and fresh water flux into the fjord. 
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Remote sensing of glaciers 

Eyjólfur Magnússon  

Institute of Earth Sciences, University of Iceland 

 

  

Theme 1: Observing the present - baseline and changes  
 
Task 1.1c: Remote sensing of ice surface elevation changes  
Task 1.2a: Assessment and comparison of methods for ice velocity measurements  
   
The main focus will be to derive information of ice surface elevation changes (Task 1.1c) and 
the flow of the ice masses (Task1.2a). There will be collaboration and common interpretation 
of data with other researchers working on Task 1 (IMO, DTU-Space, UiO) and data provided 
to colleagues working on understanding processes (Theme 2, in particular calving work at 
UNIS) and predicting future evolution (Theme 3).  
 
The objective is to apply remote sensing to define the present geometrical and dynamical 
reference state of glaciers and to observe ongoing changes in ice surface elevation and flow 
in order to deduce changes in glacier geometry, ice volume and mass balance in response to 
current climate change. 
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Cryosphere monitoring from satellites and aircraft  

 
Johan Nilsson 

 
DTU Space, National Space Institute, Denmark 

  

Theme 1: Observing the present – baseline and changes  

Work package 1.1: Ice-volume / mass changes  

 

1.1c:  Remote sensing of ice surface elevation changes by satellite  gravity and altimetry, 

and airborne lidar.  

1.1e:  Understanding and unifying the space-based results of terrestrial ice-volume/mass 

changes around the N-Atlantic       

 

The goal of the project is to investigate the present-day elevation changes in the ice covered 
land regions in the arctic (Greenland, Svalbard and Iceland) using a battery of different 
remote sensing data, with a main focus on the CryoSat-2 mission data. The main focus of 
the PhD will be developing software and algorithms for utilizing the CryoSat-2 data over ice-
sheets and ice-margins. This to obtain elevation change in both the spatial and temporal 
domain. This also includes error characterization, characterization of radar waveform, data 
validation and comparison with other satellite missions and airborne campaigns. 
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Modelling the surface mass balance of Svalbard glaciers 

 
Ward van Pelt 

 
 Norwegian Polar Institute, Norway 

 
 

 
 

Theme 1: Observing the present – baseline and changes  
Work package 1.3: Surface mass balance changes 
 
 
The surface mass balance provides the critical link between the glacier surface and atmospheric 
conditions and is an important measure for the response of glaciers to climate change.  In this 
project, the main aim is to prepare, calibrate and run a coupled surface energy balance / 
snowpack model to simulate the long-term evolution of the surface mass balance of glaciers 
around Kongsfjorden in western Svalbard. Subsurface processes can exert a substantial influence 
on the surface mass balance, in particular since refreezing of melt water in the snow/firn reduces 
runoff and glacier mass loss. Whereas regional climate model output will be used to force the 
coupled model, extensive in situ observational data from stakes, weather stations and snow 
measurements are used for model parameter estimation.  The analysis of the output will focus on 
estimating the significance of subsurface processes on the mass budget, as well as detecting multi-
decadal trends in surface and firn conditions.  Finally, the role of feedbacks between the 
atmosphere, glacier surface and subsurface conditions in a changing climate will be investigated. 
. 
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Remote sensing and glaciology 

Solveig Havstad Winsvold 

Department of Geosciences, University of Oslo, 

Norway 

 
 
 
 

Theme 1: Observing the present – baseline and changes 

Work package 1.1: Ice volume/mass changes: The baseline datasets from this project are needed 

for several applications in the specified tasks in work package 1.1.   

 

This PhD is about observing glaciers using time-series of remote sensing data. A glacier describes 
unique surface and perimeter patterns in time. When using combined multi-temporal satellite 
images, each pixel on a glacier is given a specific temporal signature that can be used for 
classification purposes. Better understanding of the temporal signature of glaciers and glacier 
surface types using time-series of multisensory satellite images is needed. For SAR-images this 
means exploration of glacier surface characteristics using the variation in backscatter in a time-
series during a year or combinations of years. For optical satellite images this means using the 
temporal signature retrieved from several years, or several images within a season, to detect 
mismatches and unreasonable changes in glacier variations in relation to time. The temporal 
signature can be used for preparation of methods and analysis for future satellite sensors, 
Sentinel-1 (SAR-sensor) and Sentinel-2 (optical sensor). In a multi-sensor perspective, the Sentinels 
and Landsat-8 will significantly improve the temporal resolution of satellite acquisitions in the 
world. Together with an existing archive of sensor data this opens up for development of new 
analysis methods of glacier and snow surfaces due to better revisit times of the satellites. 
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        Glacial isostatic adjustment (GIA) 

Simone Zonetti 

Icelandic Meteorological Office, Research, 
Iceland 

 
  

 

Theme 1: Observing the present – baseline and changes 

Work package 1.1: Ice volume/mass changes 

GPS measurements in Iceland show accelerating crustal uplift rates during the last two 
decades in response to the downwasting of glaciers due to warming climate. The objective 
of the postdoctoral research project is to develop detailed numerical models of the glacial 
isostatic adjustment (GIA) signal in Iceland. In particular, new estimates of current surface 
deformation (from GPS and InSAR measurements), and new observations and simulations 
of ice volume changes will be used to refine numerical models of crustal structure and 
mantle dynamics in Iceland. In addition, the project aims to include results from ongoing 
work including: (i) extention of glaciation history back to the Little Ice Age; (ii) extraction of 
uplift rates from observations of sea-level; and (iii) analysis of gravity changes due to ice-
mass variations. The GIA uplift signal is superimposed on seasonal variatiations due to the 
annual glacier mass-balance cycle as well as other causes for seasonal variations, tectonic 
signals related to various geophysical processes such as plate movements, earthquakes and 
eruptions, and corrupted by artificial shifts due to problems arising in the international 
base-station network and equipment malfunction as well as set-up changes. The GPS-signal 
needs to be decomposed into a (quasi) periodic seasonal component and a longer-term 
trend that provides a consistent estimate of the long-term GIA signal as well as a robust 
estimate of the amplitude and shape of the seasonal variation. This processing is 
accompanied by semi-automated detection of and correction for shifts in the GPS time-
series that is essential to obtain accurate uplift rates. The derived seasonal component of 
the crustal movements provides constraints on the amplitude of the seasonal mass-balance 
cycle of Icelandic glaciers. 
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Theme 2: Understanding the physical processes 

 

WP 2.1: Glacial and subglacial hydrology  

 

Quantify the effect of climate variations on subglacial hydrology and glacial runoff. Develop 

improved parameterisations of feedbacks between water flow at the base of glaciers and ice 

dynamics in glacier models. Carry out field studies in glaciated watersheds in Iceland, Norway and 

Svalbard and the subglacial laboratory in Norway.  

  

WP 2.2: Calving Processes  

 

Quantify mass loss from calving outlet glaciers. Identify the contributing processes and their 

relative importance. Develop and implement improved calving models. Develop improved 

parameterisations of calving losses for large-scale glacier models.  

  

WP 2.3: Interaction of atmospheric, cryospheric and hydrological processes at glacier surfaces  

 

Improve the knowledge of surface mass and energy balance processes through modelling of the 

atmosphere, cryosphere and hydrological systems. This will include studies of water retention and 

firn hydraulics, glacier groundwater dynamics, energy exchange processes and surface albedo, as 

well as studies of snow precipitation and redistribution. 

Theme leader: Tómas Jóhannesson, IMO, Iceland  
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Modelling the fracture and calving of ice  
 

Sue Cook 

University Centre of Svalbard (UNIS), Norway 

Theme 2: Understanding the physical processes  

Work package 2.2: Calving processes  

The calving of icebergs is an important mass loss process in many glaciers worldwide, 

particularly the Greenland and Antarctic Ice Sheets. Currently little is known about the 

controlling factors on calving rates, and the effect of climatic processes on the fracturing of 

ice. The aim of this project is to develop a physically realistic model of a calving glacier, 

which may be used to investigate environmental influences on calving and predict the rate 

of mass loss in tidewater glaciers. This will be performed using the Elmer finite element 

modelling software, to produce a full-Stokes model with focus on refining the basal sliding 

conditions and the effect of internal fracturing on ice dynamics. The results can be used to 

improve the boundary conditions applied in large scale ice sheet models, and refine future 

sea level rise predictions 
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Glacier hydrology 

Bergur Einarsson 

Icelandic Met Office 

 

Theme 2: Understanding the physical processes  

Work package 2.1: Glacial and subglacial hydrology   

Task 2.1a: The effect of melt water input on variations  in subglacial water pressure   

Task 2.1b: The role of the basal hydraulic system in diurnal and seasonal glacial runoff 

variations  

Task 2.1e: Develop sliding parametrisations for a dynamic ice-flow model  

Task 3.2b: Implement a subglacial model in an ISM that is  coupled to an ESM  

 
The main focus of the research project is on analysing discharge time-series from selected 
hydrological stations operated by the Icelandic Meteorological Office and carry out 
modeling to shed light on the development of the subglacial hydraulic system and the 
subglacial hydraulic pressure. The hydrological stations selected are close to glacier margins 
showing clear diurnal and seasonal variations related to variations in the subglacial 
discharge component. Runoff from areas outside the glacier, but within the watersheds of 
the hydrological stations, will be estimated with the hydrological model WaSiM and 
subtracted from the discharge time-series to extract the runoff from the glaciers. 
Observations of ice-velocity are also available from seasonal stake measurements on 
Hofsjökull ice cap in central Iceland and from a continuous GPS-station that has been 
operated as part of the project during the summer of 2011 on the Northern part of 
Hofsjökull. The GPS-station is also planned to be operated during the summers of 2012 and 
2013 at the same location. Variations in icevelocity will be analyzed in terms of subglacial 
water pressure variations obtained from the analysis of the hydrological data. The goal of 
the study is to interpret these results in terms of a model for calculating variations in basal 
sliding from meltwater input to the basal hydraulic system. The study is a part of the Nordic 
Centre of Excellence SVALI, supported by the Nordic Top-level Research Initiative and will 
include collaboration with research groups within SVALI that are involved in the 
development of Earth Systems Models with the aim to improve the physical representation 
of glaciers in such models. 
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Subglacial processes and subglacial hydrology 

 
Pierre-Marie Lefeuvre 

 
Department of Geosciences, University of Oslo, and 
Norwegian Water Resources and Energy Directorate 

 

Theme 2: Understanding the physical processes  

Work package 2.1: Glacial and subglacial hydrology  

 

Task 2.1a     The effect of melt water input on variations in  subglacial water pressure.  

Task 2.1b     The role of the basal hydraulic system in diurnal and seasonal variations in 

subglacial hydrology.  

Task 2.1d     Investigate the role of higher order stresses on the subglacial hydraulic system.  

Task 2.1e     Develop sliding parametrisations for a dynamic ice-flow model               

The PhD particularly focuses on Engabreen, an outlet glacier from the Svartisen Ice Cap, 
Northern Norway, where the Svartisen subglacial laboratory is located. A major aim of the 
thesis is to study stress bridging around subglacial channels and its impact on the evolution 
of the drainage system at the glacier bed. To capture the changes in the hydrological system 
and its relationship with ice dynamics, modelling of melt and runoff as well as 
measurements of basal sliding will be undertaken. This work will provide substantial material 
for interpreting several years of local basal pressure records. With colleagues from the CSC - 
the IT Center for Science Ltd, a simple theoretical model will be developed to study the 
effect of stress bridging on the effective pressure and results will be matched with 
observations. In parallel, a strong partnership with other SVALI researchers from Theme 2.1 
(CIC, Centre for Ice and Climate and IMO, Icelandic Met. Office) will offer the possibility to 
correlate subglacial conditions to surface velocity measurements at Engabreen. To sum up, 
this project will try to increase our knowledge of the subglacial environment and its 
relationship to glacier dynamics. 
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 Measuring bare glacier ice impurity loading and 

parametrizing glacier ice albedo 
 

Horst Machguth  
 

Department of Civil Engineering,  Technical University of Denmark 
 
 
 
 

 

Theme 2: Understanding the physical processes  

Work package 2.3: Integration of atmospheric, cryospheric and hydrological processes at glacier 

surfaces  

 

Task 2.3b  Ice sheet surface albedo  

Solar radiation is the major energy source for melt at a glacier's surface. The fraction of the 

incoming solar radiation that gets reflected by the ice is defined as the the surface albedo. The 

remaining part of the solar radiation is absorbed by the ice and thus surface albedo is of crucial 

importance to glacier melt. While the albedo of snow and the changes therein can be 

parametrized with relative ease, no parametrization exists to date for bare glacier ice. 

Addressing this gap in knowledge is essential for achieving more reliable scenarios of future 

glacier mass balance. We aim at improving the understanding of the controlling factors of bare 

glacier ice albedo and deriving a parametrization of the latter. A data set from different glaciers 

was collected including surface albedo and bare glacier ice impurity loading. This data set is 

used to derive relations which quantifies the albedo based on impurity concentrations. The 

possible causes for differences in albedo and impurity loading between different glacier types 

will also be analyzed. And, the final aim is to make the derived algorithms available for the 

modelling community in SVALI. 
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Improved parametrization of water retention and 

refreezing in Arctic glaciers  

 

Sergey Marchenko 

Department of Earth Sciences, University of Uppsala, Sweden 

 

Theme 2: Understanding the physical processes  

Work package 2.3: Integration of atmospheric, cryospheric and hydrological processes at 

glacier surfaces  

 

Task 2.3a  Water retention and firn hydraulics  

Task 2.3b  Ice sheet surface albedo  

Task 2.3c  Energy exchange processes, snow precipitation and redistribution on ice fields  

 

The work is aimed at the processes of water retention and refreezing in glaciers in different 
climatic and glaciological conditions, and improving numerical schemes for mass balance and 
climate models. Analysis of the existing field data (temperature, density measurements, data 
from ice cores), results of controlled experiments in the lab and field work should provide a 
dataset for quantitative estimation of the processes under different conditions and become 
the basis for further generalizations. 
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Ice dynamics and glacier hydrology 

Alexandra Messerli 

Centre of Ice and Climate, Niels Bohr Institute,  
University of Copenhagen, Denmark 

 
 
 

Theme 2: Understanding the physical processes  

Work package 2.1: Glacial and subglacial hydrology  

Task 2.1a     The effect of melt water input on variations in subglacial water pressure.  

Task 2.1b     The role of the basal hydraulic system in diurnal and seasonal variations in 

subglacial hydrology.  

Task 2.1e     Develop sliding parametrisations for a dynamic ice-flow model  

Task 1.2b     Assimilation of in-situ data from GPS and geodetic cameras with data from 

radar and optical remote sensing 

Task 1.2c     Comparison of ice-velocities inferred from different methods  

Task 1.2d     Assessment of annual velocity changes versus long-term trends  

The focus of the PhD is to improve our process understanding between the interaction of 
glacier hydrology and ice dynamics. This is to further develop the inclusion of a more 
accurate representation of glacial hydrology into large scale ice sheet models. The work is 
based around WP 2.1 as well as looking into other areas of the SVALI framework from 
themes 1 and 3. Most of the work will be carried out at Engabreen and in the Svartisen 
Subglacial Laboratory (SSL).  Here the aim is to use the vast array of observations to allow 
for a more complete understanding of the interaction between hydrology and ice dynamics. 
This will be done by using pressure, seismic, basal sliding and hydrological discharge 
measurements at the SSL along with a GPS survey of surface ice velocity. It is hoped that 
other major experiments will be carried out at Engabreen, one of which is generating a 
Jokulhaulp and second using a terrestrial long range laser scanner to monitor ice motion at 
the surface during a Jokulhaulp and the spring speed-up event. This work is in collaboration 
with the Norwegian Water Resources and Energy Directorate (NVE) and also working closely 
with other PhD students from the SVALI project based at the NVE and the Icelandic Met 
Office.   
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Theme 3: Understanding present changes and predicting the 

future 

 

WP 3.1 Formulate glacier-atmosphere interactions in ESMs and validate with available data  

Further develop a physically based model of the interface between glaciers and atmosphere 

(boundary layer). Acquire or produce dynamically downscaled climate runs (CMIP5) for each 

glacier region and provide for use within the centre. Analyse statistically downscaled ensembles of 

RCMs as inputs to glacier models. Analyse high resolution precipitation output and snow scheme 

in ESMs.  

  

WP 3.2 Advance ESMs with new and improved physical processes  

The results from Theme 2: glacial and subglacial hydrology, calving and surface processes will be 

implemented in the ESMs at FMI and DMI.  

  

WP 3.3 Estimate future changes in terrestrial ice, including an analysis of uncertainties  

Initialize and run coupled climate-ice sheet ESM models, with the new improvements, to estimate 

past variations and future changes in land ice volumes and the impact these may have on the 

earth system.   

Glacier simulations of past ice volume histories will be tested against available data about glacier 

extent to derive realistic spin-up states for simulations of future changes. Mass balance will both 

be calculated from downscaled climate reconstructions and from ESM control climate and climate 

change simulations. The obtained simulated and reconstructed crustal ice loading will be used to 

study glacier isostatic adjustments in WP1.1.  

The role of higher order stresses on the response of glaciers to climate change will be explored as 

well as the natural and anthropogenically induced variability and stability of glaciers within the 

Earth system in the past and under different anthropogenic carbon emission scenarios. Crustal 

movements and past sea level rise rates will be used to constrain coupled earth system ice sheet 

models. 

 

Theme leader: Guðfinna Aðalgeirsdóttir, University of Iceland 
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Climate modeling over Svalbard and ice–air 

interaction processes 

Björn Claremar 

Department of Earth Sciences, University of Uppsala, Sweden 

 

Theme 3: Understanding present changes and predicting the future 

Work package 2.3: Interaction of atmospheric, cryospheric and hydrological processes at 

glacier surfaces  

 

The main focus will be to dynamically downscale re-analysis data with the atmospheric 

model WRF over Svalbard. Focus will be analysis of temperature, wind and precipitation in 

the context of mass-balance studies. The data can also serve as forcing to local mass-

balance models for ice sheets. The distribution of precipitation, temperature and wind can 

increase the understanding of the ice dynamics in the Svalbard area. The aim is also to 

improve the atmosphere–cryosphere interchange process descriptions in the WRF model 

and to upscale the improved parameterization into ESMs within the SVALI network. 

The objectives in the process understanding include implementation of water retention and 

refreezing in the WRF model (in collaboration with colleagues in Task 2.3), improved albedo 

routines for the snow and glacier surfaces and possibly improved turbulence description, 

especially during stable atmospheric stratification. 
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Ice-sheet modelling and coupling to mass-balance 

models 

Rupert Gladstone 

Arctic Centre, University of Lapland, Finland 

 

 

Theme 3:  Understanding present changes and predicting future changes  

The main task will be to model dynamics of the Nordaustlandet ice caps in Svalbard using 
the finite element suite ELMER developed at the CSC, Espoo. This Full Stokes ice-flow model 
will be applied to the Austfonna ice cap, similar to an already existing application for 
Vestfonna. Coupling between the ice flow and mass balance models, and prognostic runs 
for scenarios of future climate will be performed. In a latter step, CFD simulations of 
blowing snow, driven by down-scaled climate data to improve the mass-balance distribution 
may be conducted.  
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Coupled climate and ice dynamics of 

the Nordaustlandet ice caps 

Yongmei Gong 

Arctic Centre, University of Lapland, Finland 

University of Helsinki, Finland 

 

 

Theme 3:  Understanding present changes and predicting future changes  

Work package 3.3: Estimate future changes in terrestrial ice, including an analysis of 

uncertainties      

      

3.3f: Providing estimate of future changes in terrestrial ice for dissemination  

3.3b: Understanding ice sheet volume response to idealized perturbations  

3.3c: Advanced glaciological modelling in the context of ESM –the role of higher order 

stresses on the response of glaciers to climate change  

3.3e: Stability of ice sheets in future climate  

 
Ice dynamical models that –in comparison to Shallow Ice Approximation-include higher 
order approximation or even full Stokes equations are used to get more insights in the 
impact of model physics on the simulated results on Austfonna Ice Cap, Svalbard . 
 
Subsequent studies upon the extension of SVALI include coupling hydrology models with ice 
dynamical model aiming to understand the internally triggered mechanism at the ice/bed 
interface of the recent speed up of the glacier in Basin 3. Eventually we aim to improve 
future projection of ASF through one-way coupling of the ice dynamical model with climate 
models, including the output a tentative future sea level contribution from ASF 
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Relationships between snow grain size 

distribution and surface albedo at 

Summit, Greenland 

Panu Lahtinen 

Finnish Meteorological Institute, Finland 

 
 

Theme 3:  Understanding present changes and predicting future changes  

Work package  

Work package 2.3: Interaction of atmospheric, cryospheric and hydrological processes at 

glacier surfaces    

   

My background is on remote sensing, first with microwave scatterometers (satellite radar) and 

later optical satellite instruments. I've also been involved in snow field measurement 

campaigns (SNORTEX 2008-2010 in Sodankylä, RASCALS 2010 at Summit, Greenland). For the 

2014-2015 austral summer season I'll be doing measurements at Aboa research station, Queen 

Maud Land, Antarctica. 

  

My task in SVALI is to analyze the snow grain macro photographs and associated snow 

measurements I collected at Summit, Greenland in summer 2010. The analysis is done in 

collaboration with Roberta Pirazzini who is performing the radiative modelling of snow albedo 

based on these measurements. I will then validate the model calculations against the 

broadband and spectral surface albedo measured during the field campaign.  
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Cryospheric processes in Earth System Models 

Marianne Sloth Madsen 

Danish Meteorological Institute, Denmark 

 
 

 
Theme 3:  Understanding present changes and predicting future changes  
Work package 3.2 Advance ESMs with new and improved physical processes 
Work package 3.3 Estimate future changes in terrestrial ice, including an analysis of 
uncertainties 

I am working on improving the description of ice sheets in the EC-Earth global climate 
model. The new surface parameterization will include snow and ice surface processes as 
well as changes in the snow/ice albedo in response to melting/refreezing conditions and 
enables the calculation of surface mass balance. To directly include dynamically based 
processes like calving rates and topography changes, EC-Earth is being coupled to the PISM 
ice sheet model. The impacts of the improved ice sheet representation will be assessed and 
the model system will be used to investigate the impacts of changing ice sheets on the 
Earth system under present-day as well as warmer conditions. Furthermore, the EC-Earth-
PISM simulations will be downscaled with the HIRHAM regional climate model to assess the 
improvement obtained by the higher-resolution model. 
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Surface Mass Balance Modelling of 

Greenland, Iceland and Svalbard 

Ruth Mottram 

Danish Meteorological Institute, Denmark 

  
Theme 3:  Understanding present changes and predicting future changes  

Work package  

Work package 2.3: Interaction of atmospheric, cryospheric and hydrological processes at 

glacier surfaces    

   

My main focus in the SVALI project will be to dynamically downscale re-analysis and global 

climate model data with the atmospheric model HIRHAM5 over Greenland, Iceland and 

Svalbard. The HIRHAM5 model runs at very high resolution and can therefore be used to 

accurately characterize the present day surface mass balance of the ice sheet and small 

glaciers, and to make projections for the future when forced with a GCM. The model output 

can also be used to force numerical models of ice sheets and glaciers. In this project we also 

aim to improve the parameterisations in the HIRHAM5 model that are important for surface 

mass balance, to provide improved estimates. Field studies by our partners in the SVALI 

network will be very important for us in this. The processes we are most keen to improve 

understanding of include water retention and refreezing in the snow pack (in collaboration 

with colleagues in Task 2.3) and improved albedo routines for the snow and glacier surfaces. 
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Climate modeling over Svalbard 

Maria Norman 

Department of Earth Sciences, University of Uppsala, Sweden  

 

 
Theme 3:  Understanding present changes and predicting future changes  
Work package 3.1-4: Model comparisons 

The main focus is to compare and validate two regional atmospheric models, WRF and 
HIRHAM, over Svalbard. Spatial patterns of meteorological parameters such as air 
temperature, humidity, and wind are analyzed. Over three glaciers, the difference between 
the models are studied in more detail and compared with measurement from automatic 
weather stations..  
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Relationships between snow grain size 

distribution and surface albedo at 

Summit, Greenland 

Roberta Pirazzini  

Finnish Meteorological Institute, Finland 

 
 

Theme 3:  Understanding present changes and predicting future changes  

Work package  

Work package 2.3: Interaction of atmospheric, cryospheric and hydrological processes at 

glacier surfaces    

 

My main objective is to utilize the measurements of snow microstructure (vertical profiles of 

snow temperature, density, and grains two-dimensional projections) collected at Summit, 

Greenland, during a three-week campaign in summer 2010, to model the snow surface 

albedo. Model calculations will be performed with the DISORT model and with the Snow, Ice, 

and Aerosol Radiative (SNICAR) model, and will be validated against the measured 

broadband and spectral surface albedo. The results of this study will be used (in 

collaboration with colleagues in Task 2.3) to improve the snow albedo schemes utilized in 

numerical weather prediction and climate models (for instance, WRF and HIRHAM5). 

 

I am also contributing to the analysis of factors controlling inter-annual variability and trends 

in surface melt over Greenland. In particular, I focus on the role of albedo utilizing remote 

sensing albedo observations. 
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Sensitivity of coupling of surface-mass balance 

models to ice-flow models (Nordaustlandet, 

Svalbard) 

Report on the factors controlling inter-annual 

variability and trends in surface melt over 

Greenland 

Martina Schäfer 

Finnish Meteorological Institute, and  Arctic Centre, University 

of Lapland, Finland 

 

Theme 3: Understanding present changes and predicting the future 
Work package 3.1.: Formulate glacier–atmosphere interactions in ESMs and validate with 
available data 
 
I am working on two different topics within the work package 3 now at FMI in Helsinki. First, I 
will continue my modeling work (Elmer/Ice) on the Vestfonna ice-cap/Nordaustlandet 
(Svalbard) which I have started at the Arctic Centre/University of Lapland in Rovaniemi/Finland 
also within SVALI. After having focused earlier on the fast flowing outlets and the 
understanding of their changes in flow-regime (main topics: inverse method to infer basal drag 
from surface velocities and temperature issues), my research interest is now the coupling 
between surface mass balance models and ice-flow models. In collaboration with Marco Möller 
from Geographisches Institut, RWTH Aachen we are undertaking a sensitivity study about such 
coupling for future prognostics on the century scale. Second, I will be looking in factors 
controlling inter-annual variability and trends in surface melt over Greenland together with 
Ilona Välisuo and others at FMI. We will use remote sensing data, in-situ measurements and 
reanalyses for surface melt and atmospheric forcing. 
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Cryospheric processes in Earth System Models 

Synne Høyer Svendsen 

Danish Meteorological Institute, Denmark 

 

 

Theme 3: Understanding present changes and predicting the future  
Work package 3.2 Advance ESMs with new and improved physical processes 
Work package 3.3  Estimate future changes in terrestrial ice, including an analysis of uncertainties 
 
Activities are centered around ice sheet modelling, mainly Greenland and Antarctica. Particular 
emphasis is put on coupling ice sheet models to global climate models and on conditions required 
for stable spinup-states of the ice sheet and the dependence of these states on model resolution. 
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Dynamics and thermodynamics of glaciers and ice sheet 

using observations and modelling  

Ilona Välisuo 

Finnish Meteorological Institute, and  

Department of Physics, University of Helsinki 

 

Theme 3: Understanding present changes and predicting the future  
 
My background is cryosphere and hydrosphere physics and meteorology. My special interests are 
in atmospheric boundary layer physics and my work in SVALI is strongly related to the coupling 
between glaciers and atmosphere. The main focus of my studies is in investigating the connections 
between weather and climate conditions and the surface energy and mass balance of glaciated 
areas.  My current research activities consist of simulating the effects of temperature and 
precipitation forcing on Midtre Lovébreen, Svalbard, using the Elmer glacier model and weather 
observations. I am also involved in a study that investigates the factors controlling inter-annual 
variability and trends in surface melt over Greenland using reanalysed products and satellite 
observations. Our aim is to provide more detailed information of the relationship between 
weather or climate and state of the glaciated areas and promote the connections between 
atmospheric and cryospheric research. 

 
 

 

 

 

 

 

 


