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Remote Sensing and Earth System Dynamics (EDA)

The key objective of the Helmholtz Alliance is to prepare the
participating institutions for the generation, utilization and

integration of bio/geo-physical products provided by the next
generation radar remote sensing missions by:

= developing/validating bio/geo-physical information products
= integrating the physical products into models

= improving the understanding/modeling of dynamic processes

= establishing a network between Helmholtz centers/Universities

= providing a unique forum for education
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Examples of Research Topics Interactions

Data

Modelling Hydrosphere
Methods

Products




Alliance Structure

Working Packages (WPs):
e Biosphere: 08 WPs
e Geosphere: 12 WPs
e Hydrosphere: 11 WPs
e Cryosphere: 09 WPs
3 Levels of Networking

= within a work package

= within a research topic

= between research topics
Knowledge Exchange

= scientific workshops (2x yearly)

= Alliance Week (1x yearly)

Progress Reviewed

Prof. Moreira

Principle Investigator

Scientific Coordinators
Prof. Hajnsek / Prof. Huth

Administrative Coord.

M.Sc. Fischer /
Dipl.-Ing. Reigber

Scientific Advisory
Committee

External Advisory Board/
User Board

Prof.

Biosphere
Huth / Dr. Papathanassiou /
Dr. Biber

PD. Walter / Dr. Eineder /

Geosphere

Prof. Friedrich

Dr. Montzka / Dr. Wollschiger /
. Bendi

Hydrosphere

endix

Prof. Humbert / Prof. Braun

Cryosphere

Crossinkages of the Spheres

P81
estimates from radar remote sensing
Dr. Papathanassiou / Dr. Priesack

I band
systems
Dr. Eineder / Dipl.-Ing. Parizzi

WP HL f surf

under the vegetation cover using multi-
parameteric SAR at longer wavelength
Dr. Jagdhuber

‘WP C1 Dy ics & mass balance of ice
sheets streams, glaciers and ice shelves

Dr. Floricioiu

WP B2 Fusion of radar and hyperspectral

data toderive biomass, leaf areaindexand

WP H2 Multi-Scaleground measurements

‘WP G2

data for

Dr. Jakowski / Dr. Gerzen

moisture
products

Dr. Montzka / Dr. Bogena / Prof. Vereecken

WP C2 Structural glaciology
Prof. Humbert

-
climate modellng

Prof. Schmullius

‘WP B4 Disturbance indicators and spatial
hetrerogenity in complex forests

WP G3 Simultaneous acquisition and
integration of satellite radar data and in-

WP H3

for soil moisture retrieval at the field scale
and for global applications
Dr. Wickert / Dr. Giintner

wpe3 ice
capsand ice shelves

Prof. Braun

WP H4 Ocean surface current
easurement with SAR along-track
rferometry

‘WP C4 Estimation of snow/land ice density
profiles

Prof. Huth Prof. Hajnsek
WP BS i - - WP C5 Multi-scale seaice motion and
o high temporal and spatial resolution — molsture R cformation fields from SAR data
Prof. Pretzsch /Dr. Biber PD. Walter Dr. Montzka / Dr. Bogena
WP G6 ‘the magma -
WP B new coming from? real WP H6 Demand-driven observation of soil =
toolsin — - moisture WP C6 Sea ice melting
Dr. Droste e Prof. Dietrich / Dr. Wollschizger Dr. Nicolaus
PD. Walter
WP B7 Combining remote sensing with e o]
iR S WP 67 Coupled systems T P S T WP C7 Sea ice classification and thickness
feedbacks between foreststabilityand | || — retrieval
e e s soil moisture at the field scale
Dr. Rammin: - Dr. Itzerott / Dr. Kaiser Prof. Kaleschke
WP BSC y WP H8 fmulti-scale soil wecs d soil moisture in
forest models ] modelling and hazard assessment - moisture products L] permafrost regions
Prof. Huth Dr. Motagh Prof. Hendricks Franssen Prof. Hubberten / Dr. Boike

= steering committee meetings (16 members)

(every 3-4 months)

= advisory committee meeting (yearly)
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active and selsmically inactive regions
Prof. Friedrich

WP H9 Assimilation of soil moisture and
b Js hvedrologl
ydrologl

model

Dr. Samaniego

WPC9
and terrain disturbances

Prof. Hubberten / Dr. Boike

WP G10 d of

WP H10 High

moisture

Dr. Breic / Dipl.-Ing. Gomba

Prof. Bendix / Dr. Thies.

WP G11 Tropospheric models and
compensation

Dipl.-Ing. Adam

WP H11 Copula based merging of modelled
and satellite derived soil moisture fields
and ecosystem fluxes
Prof. Kunstmann

WP G12 Environmental error propagation
‘and uncertaintiesin earthquake source
models.

Dr. sudhaus




Participants HGF Alliance Week: 2013 - 2015
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User Survey

Objectives

= Presentation of the EDA product
catalogue to potential users

= EDA scientists receive responses

about specific user requirements

Invited User Community

= Public authorities, insurers,
environmental organizations,
research institutions etc.

Launch of the questionnaire
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Homepage
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http://hgf-eda.de/

Active Components:

& Activities Research Partner Contacts Committees oads Publications

"= Announcements

Welcome at the Earth Dynamics
Alliance

= Research Highlight

The HGF Alliance ‘Remote Sensing and Earth System Dynamics” (EDA) aims at the

Internal EDA Teamsite

+ EDA Coordination
development and evaluation of novel bio/geo-physical information products derived + EDA Scientists (intern)

from data acquired by a new generafion of remote sensing satellites; and their

| U p CO m i n g Eve nts integration in Earth system models for improving understanding and modelling ability

of global environmental processes and ecosystem change. The Earth system

Y
= Publications —_—

News & Activities

Upcoming Events:

Internal EDA Teamsite

New Components

EDA Scientists in Action: Contacts:

= ARCTIC15 Field Campaign
= ARCTIC15 Field Campaign Blog

EDA Coordination
EDA Scientists (intern)

= EDA Scientists in Action

Upcoming Events:

Conferences

= Upcoming: Data Publication

HydroEco2015
13-16.04.2015

+ EGU General Assembly
12-17.04.2015

International Symposium on
Remote Sensing of

meet in the frame of an Alliance Week, which takes place in Garmisch-Partenkirchen Environment

from June 22nd until June 26th. In the presence of the External Advisory Board, the 11-15.05.2015

—

3rd Alliance Week: For the third time, all scientists of the Earth Dynamics Alliance will




Biosphere
The HGF-EDA Biosphere Team

ﬁ HELMHOLTZ

‘ ASSOCIATION




Overarching Scientific Questions

Biosphere

1. Which is the total amount of above-ground forest biomass and
how is its spatial distribution on a global scale?

2. How is forest structure and above-ground forest biomass changing
over time?

3. Where are changes occurring? Where are anthropogenic changes
occurring and to which extent?

4. How is climate change affecting forest stability? How are regional
climate conditions and anthropogenic factors changing forest
structure and forest biomass?

T e..————
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The HGF-EDA Geosphere Team
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Overarching Scientific Questions

Geosphere

1. Is it possible to measure the strain accumulation in plate boundaries
(scales >> 1000km?) and by this to improve the forecast model of a
specific earthquake?

2. Which are the location and extension of the rupture zones caused by an
earthquake? How much energy is accumulated before, and released
during an earthquake and during the postseismic relaxation?

3. Can the hazards of volcanic regions be estimated by means of the surface
deformation measurement? How are volcanoes coupled to their
surrounding?

4. Which influence have processes in the hydrosphere and cryosphere as
well as the use of underground water reservoirs on georisks like landslide
and surface deformation?



Hydrosphere

The HGF-EDA Hydrosphere Team
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Overarching Scientific Questions

Hydrosphere

1. Which is the influence of soil moisture patterns on groundwater,
runoff and soil water storage in meso-scale catchments?

2. How strong is the temporal and spatial variation in soil moisture
coupled with regional climate (and weather) changes?

3. Which role does the spatial and temporal dynamics in soil
moisture play in evaporation- and transpiration processes? How
does it influence energy transport between soil and atmosphere?

4. How can near-realtime spaceborne observations help improve
water cycle predictions for resource-efficient automated
agricultural management (irrigation, fertilization, etc.)?

T eo.———



Cryosphere

The HGF-EDA Cryosphere Team
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Overarching Scientific Questions

Cryosphere ) s (S

1. How are glaciers and ice caps changing with respect to climate change?
What are the mechanisms that induce these changes and how can they
be better observed and monitored?

2. Which processes drive the current mass loss of the large ice sheets? How
can we reduce the uncertainties in our current quantifications of ice
mass changes?

3. How are regional and global environmental climate factors changing the
snow cover extent and how can we better quantify the snow water
equivalent?

4. How can measurements with high spatial and time resolution improve
sea ice classification as well as the modelling of sea ice rheology?

5. Where and how are permafrost areas changing over space and time?
What is the contribution of permafrost to greenhouse gas emission?



EDA in Numbers

19 Invited

international
Experts

132 EDA Members

44 EDA PhD
Students

6 Tutorials within
. 24 EDA PostDocs
the Alliance 17 Campaigns -
25 Third-Party -
26 Young Scientist 8 Research Topics
Exchanges

Workshops

3 Alliance Weeks 10 Summer schools



