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1. Identification of the project
Project full title: Cross-sectoral impact assessment of droughts in complex European basins
Project acronym: CROSSDRO

Project coordinator: Juan I. Lépez Moreno, PhD, Consejo Superior de Investigaciones Cientificas
(Spain).
Project partners: Consejo Superior de Investigaciones Cientificas; Potsdam Institute for Climate

Impact Research; The National University of Ireland, Maynooth; Lund University, Selectia
Research Institute of Field Crops

Starting date: 1° December 2019
End date: 30" November 2022
Project duration (months): 36
Reporting period: Mid-term report

Project website address: https://crossdro.csic.es/

2. Objectives of the Project

® A cross-sectoral analysis of past and future drought impacts over different
basins of Europe with contrasted environmental/geographic characteristics
(WP2).

e Empirical assessment of multi-sectoral drought impacts (WPs 2, 3 and 4) and
calibration and validation of different bio-physical and economic models
including calculation of uncertainties for future scenarios (WP5).

e Statistical and process-based models will be applied for future climate change
scenarios (WP5).



Stakeholder engagement to guarantee practical end-use of the climate
information generated in the project (WP6).

Multi- and cross-sectoral assessment of drought impacts (hydrology, forestry,
snow, agriculture, hydro-power production, etc.) (WPs 2 and 4)

Strong stakeholder engagement considering regional stakeholder and
committees (WP6).

Relevant data sources and risk models (WP5) combined with practical usage by
different stakeholders (WP6).

Confidence levels for different multi- and cross-sectoral drought impacts
models determined and forecasted for future climate scenarios (WPs 2, 3 and
5).

Multi- and cross-sectoral analysis on different spatial scales and basins on very
different environmental and socioeconomic characteristics (WPs 3-5).
Cross-sectorial impact scenario defined (WP6)

Drought multi- and cross-sectorial scenarios will be developed (WP6).

3. Short description of activities and intermediate results

Research activities at the Spanish National Scientific Council (CSIC) have focused on different
aspects. The first is the analysis of cressbrial drought impacts in the upper Aragén basin.
Different sectors were analysed, including agriculture, forestry, and water resources, and
included the analysis of the propagation of droughts across sectors and spaces, considering
drought effects downstaen in irrigated lands that also depend on the water resources generated
in the basin. Results stressed the complexity of multisectorial drought effects, with sectors more
or less affected by climatic droughts and with connections among them. The rethiistfdy

have been already published Hitps://doi.org/10.1016/j.scitotenv.2020.1447@n the other

hand, in the Upper Aragon basin it has been analysed the relationship betweetionegeta
changes (revegetation) and drought impacts on water resources, stressing the complex
influences between climate and vegetation changes, which cause differential effects in humid
and dry periods and seasons. The results of this research have bedtedubna scientific
journal. Hydrological droughts at the European level have also been analysed, identifying
regions affected by differential drought variability and identifying regions with substantial
changes in hydrological drought severity. This agsle will be submitted to a scientific journal

in coming months. Finally, the study of climatic droughts on Moldova, with particular focus on
the 20192020 extreme drought, has been started in cooperation with other teams of the
network. Meanwhile, we arapproaching nomarket drought impacts through the analysis of

the effects on health events (bronchitis, asma, and other respiratory related diseases registered at

health centers) during the last two decades on Upper Aragdn basin municipalities. Also,
resarch on landscape changes over recreation for the same area is ongoing. A structured
questionnaire is ready to be launched as soon as mobility restrictions are relaxed. Running a

survey in actual conditions will bias results.

Research activities at the Bdam Institute for Climate Impact research focused on climate
system research, impact model development, and data acquisition. Peter Hoffmann and Arne
Spekat authored an article *“1 denternfchangesim on

of

tempeat ur e and rai nf al Ihttpp/dd.drgld.10D87/sOOABBXO33EBB)r ope”



https://doi.org/10.1016/j.scitotenv.2020.144702
https://doi.org/10.1007/s00704-020-03373-3

touching upon the interlinkages between climate change and European droughts. Tobias
Conradt further develau a multiple linear regression approach for crop yield modelling based
on weather aggregates. A model description papéips.//doi.org/10.5194/gmA021-21)
presenting a spatially distributed apptioa for Germany (from which subregions such as the
Elbe river basin can be extracted) is currently under review, and the ABSOLUT model has also
been successfully tested for the Prut river basin, combining disigetyield observations from
Moldova, Ronania, and the Ukraine. The ehgdrological model SWIM has however not yet
been set up in other river basins than the Havel, the most draffigtiied tributary of the Elbe

river. Using this setup Fred Hattermann conducted a scenario study regardinglfinkirey

water availability to which, also Tobias Conradt, Christoph Menz, Peter Hoffmann and Ylva
Hauf contributed. Large parts of the data acquisitions necessary for the hydrological modelling
have at least been completed for the Boyne and Prut rigarsha

Lund University (Lars Eklundh, Feng Tian, Hongxidio) has generated remotely sensed data
sets at coarse resolution for the whole Europe from the MODIS sensor, as well as detailed
satellite data from Sentin€l MSI for the catchments in Moldova, Spain and Ireland. The
former dataset is meant for analygidrought response and impacts on forestry and agriculture
through the period 208020, whereas the latter data focuses analysis of the 2018 drought spell
at a catchment level. Cregalidation and analysis of all the remotely sensed data is underway.

Resarch activities at Selectia Research Institute of Field Crops have been directed towards
monitoring the dynamic of soil moisture accumulation and utilization by different crops in the
longterm field experiments with different crop rotations and permanmyping, different
systems of fertilization and irrigation in the crop rotation. A book was published in Romanian
and Russian languages: Conservation Agricultural System (the authors of the book: Boincean
B. P. , Rurac M. , Vol oscil FrADL . 20&21®Dd CHumsmumaac hi2 11
practices of conservation agriculture as the alternative to conventional agriculture. The last one
is based on annual or regular application of moldboard plough, which is the most destructive for
soil fertility, because of the intensification of soil organic matter decomposition as a result of
mechanical soil disturbance, as well as loss of protective layer from crop residues. Uncovered
soil is very vulnerable to droughts and soil erosion. At the same timectegpcrop rotation

with a higher diversity of crops allows to accumulate more water in the soil and to use it more
efficiently. Conservation agriculture supposes a system approach to agricultural intensification
instead of technological approach. Expenital results obtained for winter wheat and winter
barley in 2020 have proved a high efficiency of conservation agriculture for water accumulation
and consumption by crops, thus reducing the necessity in supplementary water application with
irrigation wate.

At Maynooth University work has focused on evaluating the esessoral experience of
drought in the Boyne catchment. We have used data rescue and a hydrological model to
reconstruct river flows in the catchment and together with baseflow separatioigtees have

been able to evaluate meteorological, agricultural, hydrological and groundwater drought in the
catchment from 1850 to present. We have leveraged the rich historical newspaper archives in
Ireland to link impacts with drought metrics to exaenimpacts in different sectors. We have

also collaborated with Lund to integrate remote sensing data to better understand drought
impacts on key vegetation types in the catchment. Moreover we selected the Boyne catchment
due to its complex hydrology, esj@ty the impact of arterial and land drainage. We have used
hydrological models to isolate the impact of drainage on the experience of drought in the


https://doi.org/10.5194/gmd-2021-21

catchment. As part of WP6 we have been working with stakeholders, creating networks of
participants andanducting in depth interviews on drought in the catchment.

4. Comparison of the project progress with the original work plan

a) Are there any changes to the partners in the project?

No

b) Have the prospects for achieving the project goals changed since the start of the project?

No

Will they change in the near future?

There are not plans for changes in the mean future

WP Readine | Original date actual
Workpackage Title | ss level results / comments on deviation
Nr. % start | end start | end
Management is following as initially
expected. There is some effect of
COVID as there is limitation of
0
1 Management 50% 1 36 1 36 partners meeting but this has been
solved by means of virtual meetings
and more communication by email.
There are already results published
and the analyses have advanced wi
in the different basins. Preparation (
Crosssectoral deliverable D2.1 started somewhat
. 0
2 drought impacts a 60% 1 30 1 30 late but is underway. Slight delay is
the basin scale because of one analyet Lund
University terminated his job, but he
is now replaced with another persor
WP3: Market and Survey has been delayed due to the
3 nonmarket r_nodels 20% 6 33 6 36 impact of the COVID pande_m|c.
for risk evaluation There have been changes in the
survey schedule
Upscaled drought
risks to the European WP has recently started. Design of
4 | level (water 10% 13 36 13 36 | analysis and development of datase
resources, forestry are ongoing.
and agriculture):
Some tools have been newly
Scenarios of drought developed, e.g. the crop yield mode
5 risk and_lmpacts 2504 13 36 13 36 Climate scenarios and other input
under climate change data are available. Model
scenarios: implementation and development of
datasets are ongoing.
Project websites developed.
g | Stakeholder 50% | 1 | 36 | 1 | 36 |Stakeholders identified and initial
engagement, : :
. S meetings have taken place in all fou
dissemination and : . . ,
basins. Surveys and interviews with




capacity building

droughtsensitive sectors are
currently onging.

Miltilsrtlone Milestone Title due p?acr:zﬁlg '\éhclﬁisé\?:: Comments on deviation

1.1 Reaching common o

understanding of all ! L v No deviation
project objectives, tasks, es
information flow and
dissemination

2.1 Sectoral data obtained 6 6 Yes No deviation

and harmonised

2.2 Climatic droughts 8 8 Yes No deviation

guantified

2.3 Snow, ecological, eco- 10 Partially, some models are

hydrological and crop 24 No calibrated, but in other cases it
models calibrated is still under development.

3.1 Economic evaluation of 16 Valuation of health impacts on

i going.
sectoral impacts 16 No
Valuation of landscape
impacts on going.
3.2 Interviews and polls 24 Probable delay as
complete 24 No consequence of COVID impact
since the interviews and polls
have not yet started.

4.1 European remote 18 Most data downloaded and
sensing data 18 No processed using TIMESAT,;
homogenized homogenization is in progress

4.2 Streamflow data at the 18 10 v No deviat

European level es o deviation
developed

4.3 Climate drought indices 18 18 v No deviati

calculated at the es 0 deviation
European level
4.4 Validation of crop, 28 Already (M18) achieved for
hydrological and natural hillgro'og'ca' mgde”'“g '”k;he
. . 28 No Elbe region and crop yie
vegetation models in modelling in the Elbe and Prut
selected European river basins
regions
5.1 High-resolution climate 20 20 v Available at PIK
scenarios for the es vaflable &
selected basins
5.2 Large scale climate 22
scenarios for Europe 20 Yes Available at PIK
collected and
harmonised
5.3 Cross-sectorial Impact 25 L
25 No No deviation

model runs for future
scenarios




6.1 Stakeholders mapped 6 6 Yes No deviation
and contacted
6.2 Website forum open to 6 L
the general public for 3 ves No deviation
information exchange
6.3 List of issues for 18 Conversations with
consideration as raised stakeholders ongoing in
different countries to identify
by stakeholders 18 Ongoing needs. These are diverse and
different based on the extent
of drought planning/experience
in different jurisdictions.
6.4 Cross-thematic list and 18 Interviews and discussion
discussion forums 18 Ongoing forum ongoing with
stakeholders.
Degvﬁ:abl Deliverable Title due Actu_al Dellv_erable Comments on deviation
. planning achieved
1.1 Reports and actions lists 1,12,24,36
from annual partner 36 36 No
meetings
1.2 Annual reporting 36 36 N There is a mid-term
° reporting (this
doccument). We planned
1.3 CROSSDRO project web 2 2 Yes 2 and updates
site
2.1 Sectorial drought Aggregating distributed
impacts in the different 18 21 No research results (reporting)
basins started late (M18).
2.2 Cross-sectorial drought 30 30 No 30
impacts
3.1 Cross-sectorial market 20 20 No 20
economic impacts
3.2 Non-market drought 33 33 No 33
effects
4.1 Pan-European remote 30
sensing-assessment of 30 30 No
drought impacts
4.2 Hydrological drought 30
impacts at the European 30 30 No
level
4.3 Drought impacts on 30 30 No 30
crops and forests
4.4 European cross-sectorial 36 36 No 36
impact model validation
5.1 Basin-scale individual 30
sectorial drought impacts 30 30 No
for future scenarios
5.2 Upscaled scenarios and 36 36 No 36

uncertainties at broader




scale

5.3 Forecasted changes i
drought risk under futu
climate change
scenarios

n
re 36

36
36 No

6.1 Stakeholder engagement 12

sessions held

12 Yes 12 and updates

6.2 For each basin, capacity
building sessions held

and report produced

12

12,24,36
12 Yes

6.3 Papers published in

international journals

36

36 Yes 36

6.4 Newsletters produced 12

12 | Yes 12,24,36

5. Financial status

Give an indicative account of the grant budgets spent by the partners. Indicate how this
complies with the forecasts and explain any significant divergences.

Name of partner

Grant

budgets spent
(in EUR and %,
on 28 Feb 2021)

Comments (if necessary)

Consejo Superior de
Investigaciones Cientificas

a4 64,021.

35.5%

Budget has been spent according to the initial
plan.

Potsdam Institute for Climate
Impact Research

a 81, 269.

Budget has been spent according to the October
2019 update of the initial plan as agreed with the

26,1 % German funding agency (DLR on behalf of BMBF)
The National University of Ireland u87, 467. Following signature of project agreements post
doc (Sam Grainger) was appointed in December
39% 2019. U nderspend at this stage is mostly due to
travel restrictions as a result of CO VID -19. Irish
EPA has signed off 6 monthly scientific and
financial progress reports.
Lunds universitet (Lund University) |0 545538 The Swedish funding is given out in SEK; this
conversion uses a rate of 10.45 SEK/EUR. The
20% spending is delayed because one analyst left his
job; now replaced with another analyst. The
research council FORMAS has accepted this delay.
Selectia Research Institute of Field |G 15000 Budget has been spent according to the initial
plan.
Crops 60%

6. Availability of new results




There are new results related to the cmsorial drought impacts in different basins. In
particular, in the upper Aragén basin these results are finished and available in a recent
publication. The results show strong complexity in the impact of drowghth is sectorial
dependent and varies a lot as a function of the characteristics of the system. Thus, even for a
particular system (e.g., environment), there are differences according to vegetation types and
climate characteristics. Also the propagatiof droughts across the hydrological cycle is
strongly disturbed by human management, with the main priority of covering the water needs by
irrigated lands located downstream the basin. Preliminary results in the Elbe, Boyne and Prutt
basins also show Higcomplexity, depending on the environmental and human management
characteristics. For example, in the Boyne basin, in Ireland, the role of arterial drainage seems
to play an important role. In the Prutt basin (Moldova), the strong drought that affeeted t
country in 20192020 showed that dependence of the country to the agriculture sectors causes
strong vulnerability to drought events, but this issue could be compensated by an adequate crop
rotation system. Finally, hydrological drought events acros®euallow identification of
homogeneous regions that show similar evolution, with clear spatial distinction between
northern and southern Europe, in which there is an important increase in the severity of drought
events in the last decades.

7. Communication and dissemination activities

Two stakeholder workshops in the Upper Aragén basin, §pa&icember 2019 and February
2020)

These two workshops were attended by representatives from the agricultural, livestock and
forestry sector, the local and regioadministration, the field of research, environmental
associations and civil society. We introduced the project and noted the wide range of
stakeholder perspectives and concerns around the impact of drought on water resources,
agriculture, fisheries, forés ecology and indirectly on tourism and the economy in the region.
The project team suggested that tailored early warning systems basedepthirstudies in the
region may help them anticipate and prepare for drought events. Participants also kijhlight
the role of insurance and importance of effective communication when trying to engage with
local politicians and the general public.

Welcome to the clublLudwigsfelde under palm trees in the Brandenburg $aBdanuary

2020)

As part of an ongoing clalboration with the Ludwigsfelde council, Potsdam meteorologist

Peter Hoffmann attended a public meeting at the town hall about rising temperatures and their
risks in the state of Brandenbufdtps://www.ludwigsfelde.de/veranstaltung/willkomraiem
klub-ludwigsfeldeunterpalmenim-maerkischerstreusane?/

National drought planning meeting in Irelafddine 2020)

Prof Conor Mirphy met with national stakeholders regarding the objectives and early output
from the project. These included the Irish Environmental Protection Agencyrstateater

utility, Meteorological Agency, Geological Agency, Water Forum and the Federation for
communitymanaged water supply. Arising from the exceptionally dry spring experienced in
Ireland this year and concerns about drought, this-leigdl group was convened to discuss the
communication of drought impacts and warnings. Insight from the pnopescprovided in

terms of cross sectoral drought impacts and insights derived from initial engagement with
stakeholders. The group will continue to meet in the future to discuss a national strategy for



https://www.ludwigsfelde.de/veranstaltung/willkommen-im-klub-ludwigsfelde-unter-palmen-im-maerkischen-streusand-2/
https://www.ludwigsfelde.de/veranstaltung/willkommen-im-klub-ludwigsfelde-unter-palmen-im-maerkischen-streusand-2/

managing hydrological droughts. Prof. Murphy has algtien a blog on drought for the Royal

Irish Academy following the very dry spring conditions, presented initial results via a keynote at
the Environment Ireland Conference 2020 and met with the then Irish Prime Minister in 2019 to
discuss options arourdimate action and the value of historical information for adapting to
climate change.

Business dialogues in Germany

The project team at the Potsdam Institute for Climate Impact Research took the opportunity to

connect CROSSDRO with their business dialogue activities utilizing several meetings and

ongoing cooperation withi.e., Stadtwerke Potsdam (the Potsdam wateksypNordzucker
(Germany’' s second | argest sugar producer), Deut
Vattenfall -d8Bwedeal sctstiatiety provider which ope
power plants).

Meeting with Prime Minister of Molda/(July 2020)

The Prime Minister of Moldova visited partner institution, Selectia Research Institute of Field
Crops in Balti city. They discussed lessons to be learned by farmers from the very severe
drought in 2020 and potential measures that can betakdarin order to revitalize the seed
production for field crops, mainly for local varieties which have proven highly resilient to
drought. Meeting participants agreed that challenges faced by modern agriculture, including
global warming, can be overconmteaugh the implementation of a new strategy for agriculture
intensification based on the principles of agroecology.

Engagement with science communities

Approaches to drought monitoring using satellite data has been discussed in a series of meetings
with scientists at Lund University and NIBIO (Norway), with a focus on estimation of effects of
shortterm drought on forest productivity, and development of new project proposals. Two new
projects are started at Lund, focusing on drought response in cropthfatest land, and on

effects of drought on insect infestations.

8. Compliance to the JPI Climate Governance Principles *

Please provide information on the actions developed to promote the JPI Climate Governance
Principles, if applicable:

a) Sustainability principle; we have been meeting online where possible avoiding international
and national travel and associated emissions. Where possible we have also operated on a
paperless basis, using digital documents rather than printing. Our initial project meeting plans
prior to COVID-19, were to meet at international conferences, thus avoiding separate trips.
When the opportunity arises we will revert to this plan.

b) Stakeholder orientation principle; The project aims to develop actionable guidance for future
drought planning through meaningful interaction between researchers and societal actors. To
this end, we are engaging with drought-sensitive decision makers and other stakeholders in
each basin/country to learn about past drought experiences and challenges, and identify
current information needs. We then plan to integrate stakeholder knowledge, values and
priorities within a scientifically-grounded, tailored knowledge base for long-term planning.

10
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c) Adaptability principle; where possible we are looking to co-create knowledge with
stakeholders which offers opportunities for transformation around engagement with data
about drought and increased awareness of the needs of scientists and stakeholders. The data
we are producing is feeding into national policy and planning guidance through our stakeholder
meetings to increase adaptive capacity on drought.

d) Transparency principle; The data produced as part of the project is made open to other users
and project partners. Project members have been supporting each other via sharing of data,
models, expertise. Publications are open access and all meeting documents/presentations have
been made available on the project website.

e) Cost efficiency principle; we have been cost effective as much as possible. Moving online has
resulted in an underspend of travel budgets.

9. Impact *

Please describe the impacts of the project accrued since the beginning of the project in the
following indicators (if applicable):

a) Ethics;
No applicable
b) Work force statistics;

Not sure if this refers to the total number of researchers involved in the team or the person
month effort from the beginning of the project. We can provide statistics once this is clarified.

¢) Gender aspects;

Two women are active part of the CSIC team (50% of the team).
d) Synergies with transnational partners;

No applicable.

e) Contribution to internationalisation of European research;

CROSSDRO is making active scientific research in Moldova, a country in which more effective
engagement with the European scientific community is needed in order to enhance the
scientific capacity of the country. In particular, reinforcement of the scientific research on issues
so relevant for the economy of the country like droughts is a clear priority given the relevance
of the agriculture in the economy of the country. The extension of the environmental/climate
research to this country is a clear contribution to the internationalisation of the European
research.

f) Interdisciplinarity;

11



CROSSDRO shows a high degree of interdisciplinarity. The studies developed by the team
includes the cooperation of specialists from different disciplines: climatology, hydrology,
remote sensing, environmental economics, remote sensing and agriculture. This cooperation
has been necessary to deal with the complex multi- and cross- sectoral impacts of drought. The
members of the team, with very different backgrounds, have collaborated efficiently sharing
data, methods and developing common research.

g) Engaging with civil society and policy/decision-makers

In the frame of CROSSDRO, different stakeholder meetings have been developed at different
levels (from regional to national), in which different key agents have been engaged in the
project. See further details at section 7.

h) Training and capacity-building;

We have included a large programme of training and capacity building, in which regional
managers but also national authorities (e.g. Moldova) are involved. Further details can be
found at section 7.

i) Sharing of research infrastructure;
No applicable. There is no need for big research infrastructures for this project.
j) Sustainability of the network after the end of the project;

Three of the teams of the network partners have applied to a project proposal of the Green
Deal call. In addition, the different members of the team have collaborated in previous research
issues, including common research project applications and scientific articles, so it is completely
sure that the network will be fully sustainable at the end of the project.

k) Future collaborations.

In the frame of the ongoing research related to drought impacts of the recent 2019-2020
Moldova drought, we plan to cooperate with researchers from the Czech University of Life
Sciences Prague, which have strong experience in the analysis of drought impacts in Moldova,
but also with two other research teams in Spain from IGEO and IFCA, which have experience in
the attribution of drought events and in the analysis of drought scenarios based on RCMs.

10. General comments

In general the project has advanced as expected with only minor delays related to the COVID
situation in some of the WPs (3 and 6). We do not expect changes in the original work plan for
the coming months. We would like to stress that some of the analysis originally planned have
been already finished and results are published.
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