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Research focus 

UNDERSTANDING PAST 

CLIMATE  
PRESENT STATUS, FORECASTS & WARNING TRENDS & RISKS 

Natural proxies, 

documents, models, 

instrumental records,  

Field and landscape scale experiments 

Models 

Observations & Monitoring&Forecast 

Models   &  experiments 

Forecasts & projections 

PAST 

500 BC - 2016 

PRESENT 

2016 

FUTURE 

2016~ 2100+ 

Key 
ecosystem 

services 

Food & 
Fibre  

Energy 

Supporting 
services 

Water  

This is what we do. 
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Research facilities 

Since 2010 team has built: 

4 HIGH INTENSITY water balance EXPERIMENTS 

13 Crop, grassland, bioenergy sites (AT, CZ, USA) 

1 Field laboratory 

1 long term crop rotation experiment 
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Research facilities 

HIGH INTENSITY sites – from 

Alps to semi-arid lowlands Field crops & bioenergy 

experiments 

Marchfeld 

Irdning 

Manipulation experiments 

 

RESOURCES = RESPONSIBILITY TO SOCIETY 

Team motto: From interesting to usable 
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From interesting to usable – example WHEAT 

Nature Climate Change, 

2014 

Royal Soc. Interf., 2015 

STEP 1 – SMALL SCALE 

MODELLING 

STEP 2 – EUROPEAN SCALE 

MODELLING 

STEP 3 – MANIPULATION 

EXPERIMENTS 

Tobak
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Results as now 

STEP 4 – CHANGING THE 

PARADIGM? 

Evidence of 

agromet extreme 

events will be 

increasing at site 

level 

Evidence of 

agromet extreme 

events will be 

increasing across 

Europe - HEAT 

Experimental 

testing of wheat 

cultivar 

responses – in 

progress 

Novel adaptation 

technique 

development – in 

planning 

KROK 6 – NEW EXPERIMENTS 

Selecting cultivars 

according to 

drought resilience+  

Description of the 

drought stress 

response 

 



Same data – different responses 



Brázdil a Trnka et al., 2015, Drought in the Czechlands 

How serious are problems in Czechia? 

Area affected by drought has increased over pased five decades 

 

1961-2012                                  1981-2012 



Brázdil a Trnka et al., 2015, Drought in the Czechlands 

How serious are problems in Czechia? 

Number of stations with increasing drought trends is far higher than  

number  of those with the wetting trend. 
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Drought trends - Are climate dice loaded?? 

April 

June 

July 

Sept. 

During April-June period drought has become more frequent – 

CLIMATE DICES ARE LOADED TOWARD DROUGHT EVENTS! 



Trnka et al., 2014, International Journal of Climatology, accepted in print 

Causes of loading of the climate dice? 

And this is because higher temperature, higher solar radiation, lower 

humidity and lower precipitation especially in May (and June) 



Brázdil et al., 2015, International Journal of Climatology 

How serious are problems in Czechia? 

There is more drought in past 20 years than in any other period since 

1800! 
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What is driving the changes? 

Proportion of circulation situation supporting drought increased from 30% in 

1940´s to over 55% after 2000 (in April-June period) 



Brázdil et al., 2015, International Journal of Climatology 

What is driving the changes? 

And only increased carbon dioxide can explain increased drought in Czech 

Republic 
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Haven´t been things even worse in the past? 

Mořný et al., 2016 (Climate Research) 

Our grape harvest based  drought reconstructions independently show drying 

trend – biggest from 1540´s  

DRY 

WET 
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Won´t it be better in the future? 



OČEKÁVANÁ ZMĚNA SRÁŽEK Drought risk in the future? – from interesting to usable… 

2007 

2013 
Soil moisture (RIGHT) is showing decrease across all major producing regions! 
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Why to bother? 

FAO, 2009 

We depend on few producing regions for crops like Wheat…and most of them 

will likely be drier….. 

Czech Republic is significant wheat exporter – relatively short drought in 2012 

cut  yields in some eastern districts by 30 to 60%. 



Drought risk in the future – Water balance (Rain-Etr) 

Despite uncertainty in climate models Czech water balance is likely to shift in 

coming decades (no matter how successful we will be with Paris agreement 

implementation). 



Drought risk in the future – snow cover above 30 cm (days) 

There will be less snow (but likely more rain in winter) 



This will accelerate drying of the soils 

April – September water stress levels will increase – with exceptions…. 



Drought risk in the future – Tropical days (Tmax  > 30°C) 

Heat will be a major problem – and we are still too far from the beach  



In fact drough AND heat will come together 

NO ROCKET SCIENCE - The impact of  the combined heat and drought stress on 

the crops/forests will be greater than each stress factor alone  



But still there will be other risks…. 



What to do?  MONITOR and ACT! 

www.intersucho.cz 

CzechGlobe lead the way in development of drought monitoring and forecasting 

tool. 



Pilar I: Soil moisture content  

It uses daily soil water balance model in 500m resolution with real soil and 

terrain, dynamic canopy and high number of weather stations to do the trick! 

Every week and every day….for free. 



Pilar I: Soil moisture content deficit  

It uses daily soil water balance model in 500m resolution with real soil and 

terrain, dynamic canopy and high number of weather stations to do the trick! 

Every week and every day….for free. 



Pilar II: Soil moisture content based drought intensity  

Actual soil moisture  is then compared to 1961-2010 soil moisture content 

database and anomaly is determined…and mapped as drought intensity. 



Pilar II: Drought intensity in high resolution 

This allows farmers to find their territory in a quick way…. 



Pilar II: Drought intensity in high resolution 

Or google maps could be used as well on the different portal…. 

CONNECTING WEATHER & CLIMATE WEBSITES 
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Pilar III: Near real time vegetation status monitoring 

Soil moisture modelling is coupled with EVI index from Terra satelite indicating  

Status of vegetation on agricultural land and over the country in 5 km resolution 

to supress noise. 
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Pilar III: Near real time vegetation status monitoring 

And in 250 m resolution for orchards and vineyards….for farmers and decision 

makers to see how the sector is doing. 



Pilar IV: Reported drought impacts 

Every week over 110-130+ farmers are reporting back the moisture and crop 

status – aim is to have network of 300+ educated farmers and colleagues. 



Pilar V – drought forecast 
To increase usefulness the forecast of soil moisture is issued daily….5 forecast 

models (IFS, GFS, GEM, GLOBAL UM, ALADIN) RUN AS ENSEMBLE 



Pilar V – drought forecast 
To increase usefulness the forecast of soil moisture is issued daily….5 forecast 

models (IFS, GFS, GEM, GLOBAL UM, ALADIN) RUN AS ENSEMBLE 



Pilar V – forecast – STILL A RESEARCH PROCESS 

Precipitation forecast uncertainty is fairly high 



Pilar V – forecast – STILL A RESEARCH PROCESS 

Precipitation forecast uncertainty is fairly high 



Pilar V – long term statistical prognosis 

And  outlook for 1, 2, 4 and 8 weeks is issued every week …showing the 

likelihood of conditions being normal or better (not a good chance for next 

weeks in the western part of Czechia it seems).  
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Examples - Central European monitoring platform - SLOVAKIA 

Operational since October 2015 

We are open and we run „no-cost“ monitoring scheme with our Slovak 

partners…. 
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Examples – Central European monitoring platform – Central Europe 

Operational since mid 2016 

And we hope to initiate networking for presented domain…..including – regional 

monitoring would be valuable…. 
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BEFORE WE START ADAPTATION – CZECH-ADAPT 

Pšenice ozimá  

www.klimatickazmena.cz 

 CzechAdapt is an effort to bring all information about climate change 

parameters, impacts and adaptation potential down to the level of every 

village…make it real and accessible….it is easy (googlemap) but scientifically 

sound (based on the most-up-to-date research) 

http://www.klimatickazmena.cz/
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WHEN THE PROBLEM IS LOOMING…. Drought.cz 

www.drought.cz 

 

Drought monitoring and forecasting has shown to be important and in high 

demand when drought strikes….now heat, lack of snow or forest fires are 

integrated…. 
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MAKING PEOPLE INTERESTED IN CHANGING WORLD…. 

www.fenofaze.cz 

 

We engage 100s of students and in future also vollunteers in phenology 

monitoring – it is easy, it is fun and could be easily used anywhere… 

http://www.fenofaze.cz/
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, 

On behalf of the co-authors: 



Thank You for Your attention… 

Questions….if not answered at the spot to 
mirek_trnka@yahoo.com 



Changes of the mean annual temperature 



Changes in the annual precipitation 


