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The Greenhouse effect

Some solar radiation is Some of the infrared
reflected by the aimosphere radiation passes through
the atmasphere and is
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The observed CO2 and the IPCC scenarios
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~Atmospheric Carbon Dioxide
Measured at Mauna Loa, Hawaii
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Results from the global (SINTEX-G) model

T B A ;

— OBS

 Time series of the annual 5 T oxa
mean values of surface

temperature averaged over |
the entire globe. o

* The values plotted are the
year-to-year deviation with
respect to the 1870-1890
mean

e« 1870-2000 - 20C simulation
e 2001-2100 - A1B scenario simulation



“Standard” Results from the global (SINTEX-G) model
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Dynamical downscaling

+

e Climate projections

Coupled Regional Climate Model EBU-POM
(developed at UB and SEE-VCCCQC)

model results:
alr temperature and precipitation

=) calculation of climate indices

e Application of climate indices in agronomy (viticulture)

present climate
(1961-1990)

=)

climate at the end of 21st century
(2071-2100)




Dynamical downscaling
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Climate Models circa early 1990s Global coupled climate
models in 2006
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: Global models in 5-10 yrs
Regional models
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Optimistic view on model-developenent



Model description: EBU - POM
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Atmospheric part: Eta/NCEP model (EBU=Eta Belgrade University)

resolution: horizontal 0.25° (~30km), 32 vertical levels
domain: Euro-Mediterranean region

(center at 15E/41.5N, +/-19.9 W-E, +/-13.0 S-N)

Oceanic part: light blue — Eta / dark blue — POM
POM (Princeton Ocean Model) | @ €555 et e S I
resolution: horizontal 0.20° i e R T sl N St
21 vertical levels " - T SRS RO A
domain: Mediterranean Sea | 4
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Simulations

Initial and boundary conditions:

ppmv
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Results for Europe

precipitation
A2 (2071-2100) vs. (1961-1990)
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Application in viticulture

Heliothermal Index (HI) /Drought Index (DI) /Cold Night Index (Cl)
m==) define climate characteristics of vineyard regions (Tonnietto, 2004.)

Present Climate (1961—1990) Viticultural Indices A2 Scenario (2071-2100) Viticultural Indices
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Growing season (basetemperature = 10°C)

e maximum number of Consecutive Dry Days (CDD)
- maximum number of consecutive days with daily prec.< 1mm

change of GO in Jun; [2071-2100]-[1961-1980]; a2 scenario
H g

change of CDO in July; [2071-2100]-[1961-1990]; a2 scenario
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. @®growing degree days (GDD)
= -sum of daily averaged
temperatures above 10°C
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Rest period

e total number of frost days

Frost Days ;

[2071-2100]-[1961-1990]; a2 scenaric
s i :

change of #Autumn Frost Days ; [2071-2100]-[1961—1990]; o2 scenario

: spring
7 U (VAM)

- e number of days with
tmin less than -15°C

A2 (2071-2100) vs. (1961-1990)




discharge (m3/s)

A hydrological application

HYPROM :: elevaton (cm) and streamlines
valid at: O0ZOSFEBZ003
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Conclusions
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e Starting point is a global climate simulation

e It Is possible to focus on a region or even very local
sub-region using a regional climate model

® Analysis of climate observations and projections
can be applied in agricultural as well as in other
economy sectors
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