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INTERACT Stations

Start (2011):
33 stations
32 partners

14 countries

Today (2014):
69 stations
50 partners

19 countries

INTERACT partner station

INTERACT Observer Station



About INTERACT

One-stop shop to a network of >70 terrestrial field stations

Platform for circumarctic research or monitoring
projects/programmes

Aim - To build capacity for research and monitoring in the Arctic

- identifying, understanding, predicting and responding to diverse environmental
changes throughout the wide environmental and land-use envelopes of the Arctic.

International collaboration

Strengthen ties to international programmes and networks to improve
coordination and contribute to circumarctic understanding of processes,
identification of changes and adaptation.

INTERACT partners hosts and participate in international initiatives related to
terrestrial research and monitoring - e.g. ABC, IASC, ISAC, SAON, CBMP, AMAP,
GLORIA, IPA/CALM, ITEX, ICOS, INnGOS, ANAEE, INCREASE, LifeWatch and SIOS.



About INTERACT

INTERACT work packages

WP1 Coordination (Terry V. Callaghan and Margareta Johansson)
WP2 Station Managers’ Forum

WP3 International Cooperation

WP4 Transnational Acces

Joint Research Activities

WPS Virtual instrumentation

WP6 Feedback mechanisms
WP7 Data management

WP8 Outreach



Improved management
and service provisions

INTERACT infrastructure overview
INTERACT Station Catalogue

Improved management and service provisioning
INTERACT Management practices handbook

Research and monitoring
Transnational Access
INTERACT research and monitoring report and metadata repository



INTERACT
Station Catalogue

Help researchers identify suitable infrastructure(s)



INTERACT
Station Catalogue

Help researchers identify suitable infrastructure(s)



INTERACT
Transnational Access

Period: 2011-2014

Number of researchers: 544
Number of research days: 7385



INTERACT
Metadata repository

Help researchers identify relevant projects and datasets
Help stations and researchers identify geographical gaps

Research and monitoring projects since 2000

Monitored parameter groups
2 GHG exchange (CO2, CH4, N20)

. Energy balance (radiation, heatflux, energy
budget)

Best practices for monitoring selected parameters

3 Describing and providing links til relevant
methodologies of international scientific
organisations, networks and programmes.
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INTERACT

- GHG flux and energy balance

Stations measuring GHG fluxes and energy balance

Parameter Number of stations measuring
(of 33 stations)

CO; 10

CHa 8

N20 2

Net Radiation 16

Sensible heat flux 11

Latent heat flux 10

Soil heat flux 10
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INTERACT JRA - Climate feedbacks

WP 6: Improved measurements of terrestrial biospheric
feedbacks to climate

- to use the site infrastructures to improve monitoring and facilitate research
into key feedback mechanisms from northern terrestrial ecosystems in a
changing climate

- to quantify interactions of snow/ice, temperature, moisture and exchanges
of energy and CH4/CO2 and their intra- and inter annual variability at
multiple sites.

10 set of sensors installed at 4 sites

Abisko (Sweden)

Nuuk (Greenland)
Zackenberg (Greenland)
Svalbard

WP Lead: Torben R. Christensen
Lund University, Sweden
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A comparative approach to variation in surface energy
fluxes in northern high-latitude ecosystems

Christian Stiegler (", Anders Lindroth (), Magnus Lund ('2), Torben R. Christensen (1)

() Department of Physical Geography and Ecosystem Science, Lund University, Lund, Sweden
() Department of Bioscience, Aarhus University, Roskilde, Denmark

Study areas and measurement setup
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Measured parameters Data collection and processing

Micro-meteorological measurements were
performed during the period 1 Jul. - 31 Aug. 2012
at the wet fen sites in Zackenberg and Kobbefjord.
Data from the wet fen site in Stordalen and the dry
heath site in Zackenberg show the period 1 Jul. -
31 Aug. 2013.

Turbulent fluxes were sampled at a rate of 10 Hz
and calculated for 30-minute intervals using the
EddyPro 4.2 software package. Standard flux
corrections and quality tests were applied.

Climatic variables, ground heat fluxes and
radiation components were measured every 10-s
and averaged to 30-minute intervals. No gap-filling
was applied.

Latent heat fluxes (LE) at the Stordalen site were
calculated as a residual to the surface energy
budget. At the other sites LE was both measured
and calculated as a residual.
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Results:
Surface energy balance components *

* The mean diurnal trend in measured net radiation (Rn), sensible heat fluxes (H) and
latent heat fluxes (LE) shows a midday peak at all study sites.

» Latent heat fluxes show a pronounced difference between measured (LE) and
calculated (LE,. ) due to lack of energy balance closure.

Fig. 3: Measured mean diurnal wind speed and air temperature at the study sites during the observation period 1 July - 31 August 2012 (wet
fen, Zackenberg and Kobbefjord) and 1 July - 31 August 2013 (wet fen Stordalen, dry heath Zackenberg) and measured mean diurnal net
radiation (Rn), sensible heat flux (H), latent heat flux (LE), and ground heat flux (G) at the study sites during the observation period: 1 July -
31 August 2012 (wet fen, Zackenberg and Kobbefjord) and 1 July - 31 August 2013 (wet fen Stordalen, dry heath Zackenberg).

LE . represents the calculated residual to the surface energy budget (LE, . =Rn-H-G). 17



Surface energy flux ratio
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Fig. 4: Ratios of midday (10-14 h, local winter time) sensible heat
flux (H), latent heat flux (LE), ground heat flux (G) and net radiation
(Rn) based on 30-min flux intervals. The data were grouped into five
bins according to 30-min average air temperature. The error bars
represent the standard error. Observation period: see Fig. 3.
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Ratios of sensible heat, latent heat and ground heat
fluxes to net radiation (H/Rn, LE/Rn, G/Rn)
demonstrate the importance of air temperature on
the energy partitioning of the tundra.

The wet fen sites show a strong increase of LE/Rn
with increase in air temperatures whereas the dry
heath site shows no clear relationship to increasing
temperature.

A decline in G/Rn at the dry heath site in Zackenberg
could be explained by the reduction of the
temperature gradient due to the increased thaw

depth. »



Surface temperature [°C]

Surface temperature during the polar winter

Incoming long-wave radiation (LW,,) in Stordalen and in Zackenberg determines the general
magnitude of the surface temperature (T, ) during the observation period in early winter.

High values of incoming long-wave radiation (LW,,), determined by synoptical weather patterns
and thus air mass distribution and cloud properties, correspond with increased soil surface
temperatures (T, ).
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Fig. 5: Surface temperature (T,.) in dependence to the incoming long-wave radiation (LW,,) during the polar winter period 6 - 17
December 2012. The error bars represent the standard deviation. The histogram shows the distribution of incoming long-wave radiation
(LW,,) in classes of 20 W m-2. .
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INTERACT JRA - Climate feedbacks

Summary

The energy balance closure problem is a major limitation for an
accurate determination of the surface energy budget.

Flux partitioning is dependent on air temperature. At all the wet
fen sites LE increases with air temperature.

Incoming long-wave radiation during the polar winter exerts a
direct control on soil surface temperatures.
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INTERACT Il

INTERACT work packages

WP1 Coordination (Margareta Johansson, ULund)

WP2 Science Coordination (Terry V. Callaghan, USheffield)
WP3 Station Managers’ Platform (Morten Rasch, UCopenhagen)

WP4 Transnational Access, Virtual Access and Remote Access
(Kirsi Latola, UOulu)

Joint Research Activities

WP5 Climate feedbacks/fluxes (Torben R. Christensen, ULund)

WP6 CBMP (Tom Barry, CAFF)

WP7 Red phone - Emergency response (Alexandra Bernadova, UBohemia)
WP8 Facilitating Adaptation (Grete Hovelsrud, NForsk)
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INTERACT Il

JRA - Climate feedbacks

WP 5 Developing flexible ground, boat-based and airborne

sensing of GHG and energy exchanges at INTERACT stations
- aim to increase geographical scale of measurements.

Task 5.1: Evaluate energy exchange platforms installed during
INTERACT I

Task 5.2: Explore novel robot technology for surveying hotspot
emissions

Task 5.3: Develop flexible and transportable high sensitivity
automatic chamber system and apply at high point emission sites

Task 5.4: Test airborne and boat-based remote sensing technology

WP Lead Torben R. Christensen, University of Lund, Sweden
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Let’s INTERACT

InGOS 2nd periodic project meeting
14 - 16 October 2014, Firenze, Italy
By ElImer Topp-Jgrgensen
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