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a. agriculture facing extreme climatic events

Assessmenbf modelling solutions In
agricultural systems in Ukraine
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Objectives

- Evaluationmodel and experimentaldata equally representingstandard
and extreme weather Weatheranomaliesusedfor targeted simulations,
assessingthe capability of new models to capture the anomalous

responseof plants
- Calibrationof WOFOSTodel,basedon experimentaldatain Ukraine
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Collected data

U Soll

U Agro management (fertilizer, tillage)

U Meteodata

U Phenology

U Biomass (weight of grains on m2 or 100m2)
U Statisticalinformation (crop yield)




Run WOFOS modébr a location with a continentadlimate

During the winter the mean daily temperature is below zero and WOFOST
will not accumulate temperature In other words the phenological
developmentis stopped and will continue when spring begins This proofs
that it could be possibleto run WOFOS@uring winter time for climatic grid
cellswith a continentalclimate
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Input parameters to WOFOST model dependent on

crop phenology.

TBASE lower thresholdemperaturdor ageingof leaves;C
TBASEM lower thresholdemperaturdor emergence’,C
TEFFMX max effectivetemperature;C

TSUM1 temperatursumfrom emergencéo anthesis;C
TSUM2 temperatursumfrom anthesigo maturity,°C
TSUMEM temperatursumfrom sowingto emergence’,C
DD/MM/YYYY sowingdate/emergencelate

DD/MM/YYYY Maturity date/harvestate




Crop model calibratiorPhenology data in Ukraine.

For the estimation of SUMEMwve sum the effective daily temperaturd.( ) for crop
development from date of sowing (BBCHOO) to emergency (BBCH09 dates. The effective c

temperature is calculated as:
y Ny |
where Y Tt 3 for winter wheat crop andY T 3for grain maize crop

TSUMIland TSUMZare calculated as a sum @f; from emergency (BBCHO09) dathesis
(BBCHG65) ananthesisto maturity (BBCH89), respectively.

|
TSUM=B 1,11

mhy 7Y
Y Y Y RY Y Y
Y HY 7Y
where "Y the temperature threshold for crop development, for winter wheat Tt 3h
for grain maizeY p T §)

"Y effective temperature for crop development, for winter wheat and grain mai¢e
O T3
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ARIDZ ¢ T/ED (0 nowater deficit, 1 mostextremearidity)
where T- transpiration,ED ¢ referenceevapotranspiration

- Heatshocks
AIRTMAX 30°C

- Coldshocks
AIRTMIN<-6°C




ter wheat
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Heat IndeXlowering- maturity
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Water limited biomass of winter wheat

Water Limited biomass

kgha
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Extreme years
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Decrease of crop yueld (%) of
winter wheat, as a result of dry
conditions over Ukraine on
10/06/07
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Water limited biomass of winter wheat
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Malize

Aridity Indexflowering- maturity

Aridity Indexemergency- flowering
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Heat Indexemergence flowering
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Water limited biomass of grain maize

kgha Water limited biomass of graine maize
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Calibration of WOFOST model

Winter wheat Grain maize

FRTB at emergence (DVS close to 0),

EFFTB for temperature around 10 °C,

FLTB at emergence (DVS ~ 0),

KDIFTB at emergence (DVS ~ 0),

FOTB around heading (DVS ranging from 0.7 to 1.0),

SLATB at emergence (DVS around 0),

EFFTB (regardless of temperature),

SLATB 0.5 (before stem elongation),

FLTB before anthesis (DVS from around 0.5 to around 0.88),

CvVs RMR,

CVR’ KDIFTB at emergence (DVS close to 0),
’ FLTB at emergence (DVS close to 0),

CVL, CVvO

AMAXTB at emergence (DVS close to 0),
Partitioning to leaves at tillering (DVS around 0.5),
Q10,

KDIFTB at anthesis (DVS around 1),

EFFTB for temperature around 40.




Comparisorbetween storage biomass (crops yigld
collected on the fieldndsimulated by basic and
improved WOFOST

Winter wheat
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Comparison between storage biomass (crops yield’
collected on the field and simulated by basic and
improved WOFOST

Grain maize
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Conclusion

Basic solution of WOFOSTprovides realistic
valuesof potential and water limited biomass
for Ukraine(winter wheatandgrainmaize)

Extremeweather solution of WOFQOSTs still

needed In Improvement for winter wheat
Crops

Extreme weather solution of WOFOSTfor
grain maize looks very realistic after
calibrationbasedon collectedbiomass
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