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OutlineOutline

� Applied model: PRECIS

� Horizontal resolution: 0.22°

� Scenarios: 
A2, A1B, B2

� Added Value Index

� Bias correction

� Simulated climate change
m
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DoesDoes PRECIS add PRECIS add valuevalue
toto itsits drivingdriving GCM?GCM?

Kanamitsu & DeHaan, 2011

Gaussian distribution

RCM

GCM

Modified approach

empirical distribution
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AddedAdded ValueValue IndexIndex

� The two methods
produce similar
results

� The regional model
adds value
to the GCM 
(orange rectangles)

� Precipitation: more 
detailed physics
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WhyWhy is is biasbias correctioncorrection necessarynecessary??
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AppliedApplied biasbias correctioncorrection methodmethod: : 
monthlymonthly--basedbased quantilequantile matchingmatching

Formayer and Haas, 2010

Additive factor (for temperature):

Multiplicative factor (for precipitation):



10 10 –– 14 September 201214 September 2012 12th EMS Annual Meeting & 9th European Conference on Applied 12th EMS Annual Meeting & 9th European Conference on Applied 
Climatology (ECAC), Climatology (ECAC), ŁŁóóddźź, Poland, Poland

ApplicationApplication of of correctioncorrection toto
dailydaily temperaturetemperature datadata
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ResultsResults::
21st century 21st century 

climate assessment climate assessment 
for Hungary for Hungary 
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Projected change: increasing temperature (especially in summer)
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YearYear--toto--year variation of year variation of 
seasonal mean simulated temperatureseasonal mean simulated temperature

Statistically significant trend in each season

~ 2 °C, confirmed by observations
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TemperatureTemperature indicesindices

Number of heatwave

days

(Tmean > 25 °C)

4 days

Number of extremely

hot days

(Tmax > 35 °C)

0.3 days

Number of hot days

(Tmax > 30 °C)

14 days

Number of summer

days

(Tmax > 25 °C)

67 days

1961-90 E-OBS/HU:

Number of frost days

(Tmin < 0 °C)

93 days



10 10 –– 14 September 201214 September 2012 12th EMS Annual Meeting & 9th European Conference on Applied 12th EMS Annual Meeting & 9th European Conference on Applied 
Climatology (ECAC), Climatology (ECAC), ŁŁóóddźź, Poland, Poland

Projected change: summer decrease, winter increase

SimulatedSimulated seasonalseasonal precipitationprecipitation changechange byby 20712071––21002100
((referencereference periodperiod: 1961: 1961––1990)1990)

Spring: -8% Summer: -43% Autumn: -18% Winter: -6%

Spring: -13% Summer: -58% Autumn: -8% Winter: +14%
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Annual distribution of monthly Annual distribution of monthly 
mean precipitation (mm/month)mean precipitation (mm/month)
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ConsecutiveConsecutive drydry daysdays

Significant increase in the maximum length of consecutive dry days in summer is projected

B2 A1B A2

Projected change by 2071–2100 (summer)
(reference period: 1961–1990)

day

1961–1990, E-OBS/HU: 28 days
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ConclusionsConclusions

� The regional model improves the results of 
the global model

� Bias correction: important role when
analyzing threshold-based climate indices

� The climate of Hungary is very likely
to become significantly warmer, 
and in summer substantially drier
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ThankThank youyou
forfor youryour attentionattention!!
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