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Drought phenomenon and its changes in Europe

Drought management in the Danube region

New tools for better preparedness

Take away messages
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What is drought?

o A complex and little-understood
phenomena among those in "weather
and climate extremes”;
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ow (not sudden) development;
ifficult to define its start and end;
Iverse, non-structural impacts;

high spatial and temporal variability.

Credit: WMO-CAgM (2018)




Time

Climate Variability

Precipitation deficit

Reduced infiltration,
deep percolation, runoff

Soil water deficit

Reduced stream flow, reservoirs,
lakes, wetlands, groundwater

(e.g. forest fires, wetland degredation,
land degredation, desertification...)

(e.g. public water restrictions, health,
migration, conflict, water pricing...)

High temperatures, strong winds,
low relative humidity, more
sunshine hours, less cloud cover

Increased evaporation
and transpiration

Plant water stress, reduced
biomass, yield reduction

(e.g. agricultural yields, energy produc-
tion, water-based transportation...)

Drought triggers
and drought types

METEROLOGICAL AGRICULTURAL HYDROLOGICAL  80CIO- ECovOMIC

Graphic: abc.net.au

Credit: WAD-JRC, adapted from
US National Drought Mitigation
Centre (drought.unl.edu) (2017).



Drought — phenomenon known from the past

XVIl weeks without rain drop” note in the rock, Zagoli¢, Col, Slovenia, 1822 (photo: A. Zust).
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Trend in the annual frequency

of meteorological droughts in
Europe (1950-2015)

Trend in the frequency of
meteorological droughts from
1950 to 2015
events / decade’
13

il Gl ¢
e

Significance of trends
[ ] Outside coverage ;

F o i)
=

Credit: EEA (2020)

Reference data: SESRI



o Increasing occurrence of drought;

o since the early 1980s, the number of drought-affected areas in Europe has
been steadily increasing, especially in the countries of the S, SE and W

Europe;
o major drought years incude 2003, 2007, 2012, 2015, in year 2017 it

affected significant parts of the Danube region; it persisted in its N parts
throughout 2018 and 2019 and in a part of region in 2020;

o also traditionally rainfall-rich countries such as the Alpine region are
facing drought.



Diverse impacts on the different water-related sectors &
exstensive damages

EIN [ndustry (cooling water)

& Deseret News

Susa "gasi" svjetla na Balkanu : - ;"'- _ — : A s Water [IU H"t}r

Ecology (Biodiversity)
Recreation

Others



http://bhreporter.ba/

Czech Republic, Poland and Slovakia face
“catastrophic” droughts Drought 2020
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Germany hopes for rain to
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Updated: April 28, 2020, 7:52 am

Tagsz: Environment, Nature d ro “g ht

Sign up for our Newsletters Full Sereen [ 1/12

Drought destroys a quarter of Romania’s crops this year

France imposes water restrictions
in 55 departments

Fifty-five departments in France have had water restrictions imposed

= as the drought alert level reaches the second-most severe “orange” in
o L some areas, as July 2020 is declared the third-driest July since 1994.
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New faces of droughts in Europe:
shift S/N; spring/autumn/winter

Combined Drought
Indicator - CDI

Summer — 3 decade of July 2018 Autumn — 2"d decade of October 2020
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1 vWatch: rainfall deficit
1 Warning: soil moisture
deficit

B Alert: vegetation stress
following rainfall f
s0il moisture deficit

B Parial recovery
af vegetation

1 Full recovery
af wegetation
to normal conditions

(opernicus
Vari |

scale Spatial scale

Credit: EDO (210018, 2020)



. 2019
Flash & consecutive

droughts

o Flash drought: extreme event, r B :
distinguished by sudden onset and hEieaee g o o B al o L Ton el
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rapid intensification of drought o SEEETL 7 Py, NEL Wi SRR Py Vo,
SMA, 11" to 20" of June 2019 SMA, 21 to 31% of July 2019

conditions with severe impacts
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Soil moisture anomaly (SMA):

2nd decade in June 2019 (upper left) & 3rd decade of July 2019 (upper right); from mid May to mid
June 2020 (below)



What we need for proactive drought management?
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Findings from the Danube region
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Drought monitoring & risk assesment

In the Danube region

o Regionally diverse drought monitoring (as well as risk estimation), variety of
Indices used;

o early warnings (EWS) are in most countries either not in place or not agreed
upon at country level;

o EWS mostly carried out when first signs of drought impacts have already
occurred (after drought on-set);

o missing systematic and regular collection of drought impacts to complement
drought monitoring.



Drought characteristics detection

Droughts can be characterized in terms of their

severity location duration timing

N\ BR X [5

Drought indicators and indices provide options for identifying drought
characteristics listed above. These are associated with different types of

drought.

Credit: Vlahovi¢ (2020)



o

Achievement 1: Drought Watch “Interreg

Danube Transnational Programme
DriDanube

o web-based interactive tool for near-real-time drought monitoring
through different drought indices;

o enables more accurate and efficient drought monitoring and early
warning for the entire Danube region;

o Integrates risk and impact maps.

www.droughtwatch.eu




Tutorial,

nterreg

Danube Transnational Programme
DriDanube

TIME SERIES  STATIC PRODUCTS

Swi
ASCAT Soil Water Index [SWI) anomalies.

© e

Surface water balance assessed with simulation using
numerical weather prediction [NWP] model

NDVI BD @

Normalized Difference Vegetation Index [NDVI)
anomalies.

Vegetation Condition 2N

Relative vegetation condition based on MODIS sensor.

Drought impact assessment BEC ®

Estimated drought impacts on main crop yield based
on national reporting networks.

Yield prediction BO ®
Yield prediction for most commaonly cultivated crops
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Drought development in 2018 in 2019 using Drought Watch

Winter/spring 2018 (1 March)
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Achievement 2: Network of drought reporters s e

1. ESTIMATED DROUGHT IMPACT ON MAIN CROP YIELD
Data collected for week 2020/42 (12.10. - 18.10.2020)

NE=
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ASK & IMPACT
ESSMENT
A%

=
INTERFACE
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Stakeholders

Drought

x : m
} " {*= no drought impact §I2% no report g
2nd decade, October 2020 {“—» drougth occurence w/o impact on crop yield |
' drought occurence is likely to reduce crop yield

Weekly routine to validate and

o ¥ drought occurence significantly reduces crop yield
complement drought indices

" drought occurence substantially reduces crop yield
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DriDanube Questionnaire for reporters - entry  seweerermensierosnme

DriDanube

b

DriDanube Questionnaire About Project  Contact

DriDanube - Drought Risk In The Danube
Region

The main objective of DriDanube project is to increase the capacity of the
Danube region to manage drought related risks. Your contribution to the
project bring the information about drought impacts currently in real time
from your locality. Thank you for your cooperation.

Vir: https://blog.donedeal.ie/2013/09/make-farming-21st-century

http://questionnaire.intersucho.cz/en/

How it works

Register Fill in questionnaire Continue in work
The automatical registration will be created with the Please, make sure you complete your questionnaire Please, keep reporting every week. Reporting
first filling in a questionnaire. Please, use your email carefully according to field of your activity at the continuity is core for entire cooperation. If you need
adress to login to the system thereafter. location of your business conducting. Instructions for an assistance, do not hesitate to contact us.

guestionnaire completing are attached HERE.

20



Drought response is weak

Lack of cooperation between relevant national institutions @i

& across vulnerable sectors;

no clear inter-institutional scheme of data, responsibility and communication
flow — weak response before, during drought (mainly crisis management);

existing drought policies support the adoption of reactive drought response
that mainly deals with the treatment of drought impacts;

missing formal umbrella document (legislation, regulatory and financial
Instruments) on proactive drought management;

drought still not considered an issue of high priority (of policy and society).



Achievement 3: Drought Strategy

Optimal drought management model (simplified)

International drought policy

National implementation

> Wher
DROUGHT MANAGEMENT

National Protocol of actions
drought
legislation BEFORE DURING AFTER

What, how

with whom

SECTORAL —_— DROUGHT —_— DROUGHT
DATA -« BOARD Ao AUTHORITY

Legend:

Drought policy framework Institutional cooperation scheme




Link:

—
http:?ﬁWw.interre -danube.eu/a ed-
projects/dridanube/outputs il

BETTER PREPARED
FOR DROUGHT

DANUBE DROUGHT STRATEGY
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Summary for policy makers

Introduction to this dooument
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13

21

Dirought issue and sim of the Danube Drought Strategy
Dirought 28 an increasing proolem

lssuss in coping with drought

Airn of the Danube Drought Strategy

State of the art — legal and institutonal challanges
Relevant international policies

Mational drought management status

Foundetion for improved drought mansgement

Ciprtirnal drought mansgement model (CDV)
Drought policy fremework and inctitutional cooperation scheme
Protocol of actions

Assisting & country in Danube Drought Strateqy/ODMM imglementstion
Proposed activities for ODMM implamentation

D Danube tocls suppering the implementaticn

Dianube River Bagin: progress 50 far and sutock in Drillanube countries

"Wy foreeard
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Ongoing drought management improvements
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Be prepared. Know the risks. Take action.

DANUBE DROUGHT STRATEGY SUMMARY FOR POLICY MAKERS

Climate change and the
European water dimension -

Enhancing resilience
Conference, 4-5 November 2020
Draft Policy Paper

Proactive drought management comes to life through interdisciplinary cooperation among policy makers
at all levels and a collaborative effort.

o




Quick links

Contact: andreja.susnik@gov.si

o Drought Watch open access: www.droughtwatch.eu

o User material:
* Manual: https://droughtwatch.eu/#/manual

« Drought Watch Tutorial (youtube video)
o Danube Drought Strategy:

Bottom right corner of the tool
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About DriDanube Disclaimer @

Step 1: Monitor drought using
meteorological and remote sensing data.

Drought Watch - what is it?

» http://www.interreg-danube.eu/approved-projects/dridanube/outputs

o Videos:
« Drought Watch —what is it? (youtube video)

* Drought Watch — an innovative monitoring tool (youtube video)



mailto:andreja.susnik@gov.si
http://www.droughtwatch.eu/
https://droughtwatch.eu/#/manual
https://www.youtube.com/watch?v=2MC5goO17H8
http://www.interreg-danube.eu/approved-projects/dridanube/outputs
https://www.youtube.com/watch?v=85tsBl6-8yM
https://www.youtube.com/watch?v=klZYa5PWKpk
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