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present.....                                              future?

INTRODUCTION - research into climate change in CR

organisations:

· National Climate Program (since 1991; non-governmental association of approx. 20 institutions - climate-related research)
· Czech Hydrometeorological Institute

· National Forest Committee, Prague 

· Institute of Atmospheric Physics

· Institute of Hydrodynamics

· Mathematical and Physical Faculty, Charles University

· Mendel University of Agriculture and Forestry, Brno

· University of Agriculture, Prague 

· Faculty of Natural Sciences, Brno

· Geological institute ASCR

· Energy Efficiency Centre Praha

· Water Resource Institute (Vodohospodarsky ustav)

history:

· National Climate Program (since 1991; non-governmental association of several institutes: Academy of Sciences, Charles University in Prague, Masaryk University in Brno, the Czech Hydrometeorological Institute, ...)
· Czech Republic's Country Study (1994-95) (under U.S. Coutry Studies Program; supported by EPA)
· emissions inventory

· assessment of vulnaribility and adaptation

· proposals for mitigation measures at different levels

· Support for National Action Plan (1996-97; supported by EPA) - inventory and possible adaptation measures in agriculture, hydrology and forestry

· grant projects (since 1996) /sponsored by GA CR, GA AS/

topics:

· assessment of vulnerability and adaptation to
· crop production (exposure unit: South Moravia; methods: CERES-Maize, CERES-Wheat, weather generator, GCM-based climate change scenario,...)
· water resources (water balance models BILAN and CLIRUN; SACRAMENTO conceptual model; weather generator, GCM-bases climate change scenario,...)
· forestry (minibiospheres with controlled CO2 /Bílý Kříž/; EC project) [National Committee for Forestry and Ministry of Agriculture]
· human health (no effect was found) [Kazmarova and Kveton]
· development of GCM-based climate change scenario for 2(CO2 conditions (including assessment of present climatology and validation of GCM)

· construction of daily weather series (representing present climate and changed climate) (downscaling GCM output, development of weather generator)

Climate change studies (related to 2(CO2 conditions)
climate change scenario (developed by Institute of Atmospheric Physics and Faculty of Mathematics and Physics, Charles University):

Country Studies project:



GCM-based monthly data + incremental scenarios

follow-up grant projects (1996-1998):

ECHAM3/T42 (based on moth monthly and daily output; scenario includes changes in variability)

water resources (Institute of Hydrodynamics):

· methodology:

· 4 catchments were modelled (Labe, Úpa, Metuje, Želivka)

· water balance models (BILAN /better/ and CLIRUN), and

· conceptual model SACRAMENTO

· effects and adaptation mechanisms: ...see the report
agriculture (Mendel University of Agriculture and Forestry, Brno)
· methodology:

· crop growth models CERES-Maize and CERES-Wheat

· weather generator used to create daily weather series

· effect: increase (superposition of decrease due to changed weather conditions and increase due to increased CO2)  [see the figures]

· adaptation mechanisms:
· improved soil management
· integrated pest control

· careful water use

CLIMATE CHANGE IMPACTS ON CROP YIELDS
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methodology:

crop growth models (from DSSAT):

· CERES-Wheat

· CERES-Maize

experiments:

  1. 
present climate daily weather series: observed series

changed climate daily weather series: observed series modified according to climate change scenario

other input data related to individual years

  2. 
present climate daily weather series: 99y synthetic series generated by WG whose parameters were derived from the observed series


changed climate daily weather series: 99y synthetic series generated by WG whose parameters were modified according to the climate change scenario


other input data related to the "representative" year

validation of models:

· GCM    (Nemešová et al., 1999)

· crop growth models

· weather generator   (Dubrovský, 1997)

· combined use of crop models and weather generator   (Dubrovský et al., 1999)

validation of crop-growth models:
(made by Mendel University of Agriculture and Forestry)
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validation of CERES-Wheat is assumed to be worse due to higher sensitivity to ground water 

climate change scenario
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Figure: Climate change scenario based on  general climate model simulations (ECHAM3/T42). (Nemešová et al, 1999)

· changes of maximum and minimum temperatures (TMAX and TMIN) characteristics are based on daily GCM output

· changes of precipitation (PREC) are based on other GCMs' output and IPCC recommendations

· changes of solar radiation (SRAD) are based on statistical model relating monthly characteristics:
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SENSITIVITY ANALYSIS - maize
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· effect of doubled CO2:
· direct effect of increased CO2 on grain yields (w h i t e  vs  r e d  bars)
· effect of changed weather related to increased CO2 ("present" vs 2(CO2)
· stressed vs potential yields
· stressed yields: water and nitrogen routines are "switched on"
· potential yields: the crop is given as much water and nitrogen as it needs
· combined effect of weather and increased CO2 is positive (16% increase)
· sensitivity analysis = effect of changes in individual weather characteristics
1. present
parameters of the generator are derived from observed series (Žabčice, 1961-1990)

2. 2(CO2:
parameters of WG are modified according to the scenario 

3. PREC=const:
same as "present" but the precipitation is unmodified

4. only PREC
only precipitation is modified

5. only SRAD
only solar radiation is modified

6. only TEMP
only temperature characteristics are modified

7. var=const
as "present" but variances of TMAX, TMIN  and SRAD are unmodified 

SENSITIVITY ANALYSIS -  wheat
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combined effect of changed weather and increased CO2: 33% increase of grain yields in 2(CO2 climate

prospects:

new grant projects (supported by GA CR,  Ministry of Environment):

· climate change scenarios:

· daily output from other GCMs (ECHAM, Arpege-Climat, CCCM)

· monthly output from GCMs taken from the IPCC database

· weather genarator: more realistic statistical structure of weather synthetic series

· crop growth modelling: other crops (barley), other sites

· climate change impacts on managed ecosystems
· managed ecosystems consisting of agricultural and mountain forest ecosystems

· SVAT will be investigated in already functioning sites (EC project)

· extreme events

· adaptive responses

· climate change impacts on deep stratified reservoirs (impacts on hydrological regime and aquatic ecosystems
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