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Drought reality in	
  Europe/Slovenia

Multi sectoral impacts &	
  monitoring	
  tools

Global/regionalcooperation

„Drought Projects“	
  DriDanube/DMCSEE	
  



(EEA,	
  2012;	
  EEA,	
  2017)

European droughts 2002	
  – 2017

Drought -­‐‑ increasing problem	
  on	
  European level

• In	
  1990s	
  and	
  2000s,	
  drought	
  hotspots	
  were	
  
Mediterranean	
  area	
  and	
  Carpathian	
  region;

• Large	
  areas of EU have been	
  affected	
  by	
  
several	
  major	
  droughts	
  in	
  recent	
  decades:
significant European	
  droughts	
  occurred	
  in	
  
2003,	
  2011,	
  2015,	
  2017	
  in	
  2018. Many
intense local droughts (2012,	
  2013).

• Severity	
  and	
  frequency	
  of	
  droughts	
  have	
  
increased.

• Spatial and temporalvariability is	
  high.
• Damage costs in	
  2003:	
  100	
  million people
affected,	
  8.7	
  billion EUR.

Source:	
  (EEA,	
  2012;	
  EEA,	
  2017)
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Ag	
  drought reality in	
  Slovenia
Agricultural droughts in	
  Slovenia 1963	
  – 2017	
  
(expressed in	
  summer water balance	
   [mm])

National
Regional
Local
No	
  drought



Also rain rich countries are	
  
becoming drought-­‐‑prone
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Bled	
  	
  lake	
  – Slovenia (Source:	
  Siol.net)

DMCSEE	
  kick-­‐‑
off meeting	
  
place



Regional	
  multi-­‐‑sectoral	
  drought	
  impacts
In	
  past	
  decades,	
  drought-­‐‑related	
  damages	
  in	
  the	
  region	
  of	
  South-­‐‑Eastern	
  
Europe	
  (SEE)	
  have	
  had	
  large	
  impact	
  on	
  the	
  economy	
  and	
  welfare,	
  mainly	
  
reflected	
  in	
  destroyed	
  crops	
  and	
  devastated farmland and otherwater-­‐‑
relatedsectors.	
  

Recent facts:	
  Damage due to	
  drought 2017

Slovenia: agriculture 65	
  mio	
  EUR	
  
Czech Republic:	
  agriculture 120	
  mio	
  EUR
Bosnia and Herzegovina: agriculture 126	
  mio	
  
EUR;	
  40	
  %	
  losses in	
  energy production (Bileća)
Romania:	
  reductionof Danube flow for 60	
  %	
  -­‐‑
higher electricityprices
Serbia:water shortage,	
  dried-­‐‑up	
  lakes



• Damage potential.	
  Most	
  affected regions bordering	
  the	
  Mediterranean	
  Sea and SEE	
  regions are	
  expected to	
  
be especially	
  dry – competitionbetweendifferentwaterusers suchas	
  agriculture,	
  industry and households

Changes	
   in	
  summer	
  soil	
  moisture	
  between	
  
1961-­‐1990	
  period	
  and	
  2021-­‐2050 period

Higher drought risk in	
  the future?

Source:	
  EEA,	
  2017

Projected	
  change	
  in	
  20-­‐year	
  return	
  level of minimum	
  
flow	
  and	
  deficit	
  volumes	
  due	
  to	
  climate change

Damage potential:	
  3	
  Billion € /	
  year	
  
now,	
  13	
  to	
  27	
  in	
  the	
  future	
  due	
  to	
  CC
(Vogt,	
  2016)



Adaptation to	
  droughtwith common approaches in	
  SEE	
  region



DMCSEE	
  hosted by ARSO
• 13	
  countries
• web-­‐‑basedplatform:	
  
www.dmcsee.org



Operational	
  system	
  of	
  DMCSEE

European DroughtObservatory (EDO)	
  
-­‐‑ http://edo.jrc.ec.europa.eu/	
  

Seasonal forecast SEECOF	
  
http://www.seevccc.rs/SEECOF/S
EECOF-­‐‑18/Pre-­‐‑COF/



Drought in	
  2018	
  – European Drought Observatory (EDO)
Combined Drought Indicator,	
  2nd	
  decade of August 2018

Source:	
  Joint Research Center,	
  EDO	
  – European Drought
Observatory,	
  URL,	
  2018
http://edo.jrc.ec.europa.eu/edov2/php/index.php?id=1000

• Established after
2011	
  &	
  cooperation
with DMCSEE

• leading	
  disseminator	
  on drought-­‐‑relevant	
  
information	
  and	
  maps	
  of	
  indicators	
  derived	
  from	
  a	
  
range	
  of	
  different data	
  sources

http://edo.jrc.ec.europa.eu/



How	
  to	
  guide
drought EWS?

• Using	
  a	
  single	
  indicator	
  
or	
  index,

• Using	
  multiple	
  
indicators	
  or	
  indices,

• Using	
  composite	
  or	
  
hybrid	
  indicators.

• DEWS	
  is	
  ultimately	
  
concerned	
  with	
  impacts.

• In	
  2009,	
  WMO	
  
recommended	
  SPI	
  as	
  the	
  
main	
  meteorological	
  
drought indicator.



Monthly drought bulletin in	
  SE	
  Europe – vegetation season

o Hot	
  spot	
  -­‐‑ short	
  summary,	
  short	
  
insight	
  of	
  possible	
  circumstances	
  
of	
   drought	
  at	
  the	
  time	
  of	
  issue.

o Additional	
  and	
  auxiliary	
  
information	
  (methodology	
  used,	
  
detailed	
  info	
  on	
  surface water	
  
balance,	
  temperature and SPI
situation)

o Report	
  on	
  drought impacts
(scarce info about drought
impacts in	
  the region!)

o Outlook

http://www.dmcsee.org/en/drought_bulletin/



Moving from SEE	
  to	
  CEE
-­‐‑ motivation for „drought“
project in	
  Danube countries

www.interreg-danube.eu/dridanube



• Project	
  financed by European regional	
  development	
  funds	
  (85%)	
  
• Lead partner:	
  ARSO/DMCSEE
• Project	
  budget:	
  1,974,750.00€
• Duration	
  of	
  project:	
  30	
  months	
  (January	
  2017	
  – June	
  2019)

Drought Risk in	
  Danube Region
DriDanube

7	
  EU	
  countries
3	
  Non-­‐‑EU	
  countries

15 partners
8	
  strategic	
  partners

Partners	
  per	
  country:

Slovenia -­‐‑ 2
Austria -­‐‑ 2
Czech	
  Republic -­‐‑ 1
Slovakia -­‐‑ 2
Hungary -­‐‑ 2
Romania -­‐‑ 1
Croatia -­‐‑ 1
Serbia -­‐‑ 2
Montenegro -­‐‑ 1
Bosnia	
  and	
  
Herzegovina -­‐‑ 1

www.interreg-­‐danube.eu/dridanube



Main Outputs are	
  coming soon

Improved	
  drought	
  emergency	
  response	
  and	
  better	
  cooperation	
  among	
  
operational	
  services	
  and	
  decision-­‐‑making	
  authorities	
  in	
  the Danube	
  region.



Result	
  1:	
  Drought	
  User	
  service	
  – DUS
• Web-­‐‑based	
  interface	
  for	
  drought	
  monitoring	
  in	
  real-­‐‑
time

• Source	
  of	
  data:	
  satellite	
  (Big	
  Data), meteorological	
  
data
Some	
  integrated products:
SWI	
  anomalies – product to	
  express amount of
water contained in	
  soil (daily)
NDVI	
  anomalies – Vegetation greenness/vigor
(decadal)
SWB	
  – SurfaceWater Balance	
  fromnumerical
weather prediction (NWP)	
  model
SWBSLO	
  – SurfaceWater Balance	
  fromnumerical
weather prediction (NWP)	
  model	
  for the territory
of Slovenia
VegCon1 – Relative vegetation condition for crops
and grasslands
VegCon2	
  – Relative vegetation condition for all
vegetation types

-­‐‑ drought	
  reporters/impact	
  maps.
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DriDanube	
  Questionnaire	
  for	
  reporters	
  -­‐‑ entry

http://questionnaire.intersucho.cz/en/
Vir:	
  https://blog.donedeal.ie/2013/09/make-­‐farming-­‐21st-­‐century



Result	
  2:	
  Metodology	
  for	
  drought	
  impacts	
  assessment	
  –
interactions	
  with	
  reporters	
  on	
  weekly	
  routine
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Drought	
  Watch	
  report	
  in	
  Danube	
  region	
  2018

20http://www.interreg-­‐‑danube.eu/approved-­‐‑projects/dridanube/section/drought-­‐‑2018-­‐‑watch



IDMP

Result	
  3:	
  DriDanube	
  Strategy

LINK:
http://www.droughtmanagement.i
nfo/literature/GWPCEE_Guidelines_
Preparation_Drought_Management
_Plans_2015.pdf



For better understanding of XXX	
  
droughts…

Sustainable Drought Early	
  Warning
o active	
  participation	
  in	
  existing	
  platforms	
  (global,	
  regional	
  – EDO,	
   DMCSEE),	
  sector specific indicators,	
  harmonized	
  data	
  
collection,	
  methodologies (impact	
  &	
  risk)	
  to	
  develop,	
  forecast to	
  improve; NMHs (entry points),	
   EWS	
  (Meteoalarm).

Networks
o DMCSEE	
  and	
  consortium	
  partners, EDO/EU	
  JRC,	
  IDMP	
  partners,	
  drought teams (Aspen workshop).
o impacts reporters networks establishment for validationof monitoring	
  for all drought types (term	
  flash drought is	
  not	
  
introduced at	
  EU	
  level).

Common	
  projects/research
o GWP/WMO	
  IDMP programme,	
  WMO,	
  project	
  calls	
  (new initiatives),	
   donors/funding search.

Change of management	
  paradigm
o missing policy;	
  DriDanube Strategy will be	
  launched in	
  2019	
   (IDMP	
  guidelines);
o Drought Legislation (SlovakiaAction Plan);

Public	
  awareness	
  / capacity	
  building /stakeholders involvement
o drought	
  news,	
  media campaigns,	
   videos,	
  subscribe for DriDanube newsletters;
o guidelines,	
  manuals,	
  trainings,	
  publications,	
   articles,	
  contribution to	
  reports (GAR2020,	
   IDMP,	
  WMO	
  CAgM…).


