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Motivation
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The role of the (changing) land-surface
(interactions and feedbacks)

Sources: NASA; National Oceanic and Atmospheric Administration



Temperature change (°C per decade)
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Parmentier et al. 2013, Nature Geosc
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High latitude greening and browning
1982 - 2008

NDVI
Normalized Difference
Vegetation Index

Trends were calculated
using the Theil-Sen
analysis of GIMMS3g

Guay et al., 2014



A Tropical forests B Temperate forests C Boreal forests

Clouds and precipitation, fires, Disturbance, fires and aerosols '
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LATICE — what is our focus?

Changing climate and land cover
« Snow and ice ™ Surface |
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in the surface water (W) and soil (S), and air
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Methodology

 Integrated observations across scale
* Observation based modelling approach
* Bridging modelling scales

Goal

* Improve ESMs (NorESM)

Source: USGS
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LATICE — Who are we?
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LATICE PhDs

4. Sven Decker

1. Ecological Climatology and Distribution
Modelling (validating different approaches
of vegetation modelling), NHM

2. Imaging radar instrument for eco/cryo
hydrological data collection, IFI

3. Modelling the importance of Biogenic
Volatile Organic Compounds (BVOC)
emissions in the boreal zone, GEO

4. Closing the water balance in glaciated
and non-glaciated catchments, GEO

5. Modelling the role of permafrost in the
carbon cycle, GEO
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2. Havard Eriksrad |

3. Sara Blichner
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LATICE Postdocs

1. Hui Tang
Dynamic vegetation modeling and its coupling
with climate models in the Arctic region (2014-
2018)

2. Jonathan Rizzi
Climate change impacts in cold environments
(2014-2016), new (2017-2018)

3. Norbert Pirk
Model sensitivity to changes in surface
conditions
(2017-2019)
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NorESM — An integrating tool

1 The Norwegian Earth System Model
(NorESM) will be used as a common tool

to study Iinteractions across processes
and scales.

d WRF - regional weather and climate
model

 Hydrological models (SHYFT)

1 Distributed terrestrial models
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LATICE-Flux
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Snow

2 LATICE PhDs + 1 PostDoc on third party funding
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Process study of drifting snow

Evolution of
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Mapping snow distribution in the landscape
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Snow depth distribution in

1 km?2 field, UiO drone
Gisnas et al., 2016
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Modelling subgrid snow distribution

1 km spatial resolution

Gisnas et al., 2016; Aas et al., 2016
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Ui0s Permafrost

1 LATICE PhD + 1 Phd, 4 PostDoc, 1 researcher on third party funding

Remote sensing of permafrost (COUP,
SatPerm, ESA GlobPermafrost)
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Landscape evolution in permafrost regions,
including scaling (COUP, Permanor)
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New global permafrost
extent product based

on satellite data Degrading peat

www.globpermafrost.info plateau
observed from
Westermann et al., 2015, UiO drone

Westermann et al., 2016a Borge et al., 2017

Modeling the permafrost-carbon feedback
and improved ESM representation

(COUP, Permanor)

Hazards of degrading mountain
permafrost for society (CryoWall)
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Florence Magnin
during fieldwork in a
vertical permafrost
rockwall

Frozen

Jlce I Water I Mineral+organic

Steiger et al. 2016
Westermann et al., 2016b
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uios Vegetation

2 LATICE PhDs and 1 Postdoc + 1 PhD on third party funding

Distribution model of selected vegetation Modelling of climate-vegetation interactions
types in the boreal arctic zone and feedbacks

Landuse efficiency, Evergreen needle leaf forest
(Fraction per gridbox)
’ H ' B ‘% !. L -

D
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Response of tree and forest line to climate Improving parameterizations of the
vegetation model

phenology allocation dynamics
& growth

dynamics

Montane forest : P2 Lo Berdanier 2010 W, ~_ Prentice et al. 2007




Uios Vegetation

2 LATICE PhDs and 1 Postdoc + 1 PhD on third party funding

Dynamical vegetation modelling Raindeer grazing Finnmarksvidda: impacts

CLM on surface fluxes

NORUT

Biogenic Organic Compounds (BVOC):
climate feedbacks in the boreal zone
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The role of the vegetation in the climate

system

Network seminar on terrestrial
vegetation ecological
climatology

Lunch-to-lunch seminar at The Natural History Museum (UiO)
in Oslo from Wednesday 9th to Thursday 10th of November
2016, for the LATICE network and other invited
people/institutions.

Time and place: Nov. 9, 2016 11:30 AM - Nov. 10, 2016 01:00 PM, the
Natural History Museum, NHM

Land-ATmosphere Interactions in Cold Environments - LATICE. Photo
Anders Bryn, NHM

Organizing
Committee:

= Anders Bryn, Natural
History Museum,
University of Oslo

= Frode Stordal,
Department of
Geosciences, University
of Oslo

= | ena M. Tallaksen,
Department of
Geosciences, University
of Oslo

= Vigdis Vandvik,
Department of Biology,

University of Bergen

For more information
see:

= |nvitation to the seminar

= Programme

NFR support
(KLIMAFORSK)

45 participants

Foster national
collaboration

Follow up through
LATICE

Funded by NRC/KLIMAFORSK
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UIO course:
Ecological climatology

Overview of ecological
climatology with main
emphasis on terrestrial
boreal, alpine and Arctic
ecosystems. Focus on
climate feedbacks involving
these ecosystems.

Gordon Bonan
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UiO course: Ecological climatology

« Part of master programs in UiO
Geo & Biosciences Departments

* Spring semester
« Biannual or annual, starting 2018
« 10 ECTS

 Block course with homework
between blocks

 Offer to students across Norway o
and the Nordics AL
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UiO course: Ecological climatology

« Text book by Gordon Bonan:
Ecological Climatology

 Starting with bio basics for geo
students and vice versa

* Engage specialists in teaching

e Student presentations

* Theory and modelling exercises
* Field (and social) week in Finse

~ Gordon Bonan



Citizen science project

* Proposal for citizen science project upcomin
« Discussed with DNT
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Real Time Data and Project Information:

http://www.mn.uio.no/latice
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