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Mainyssues in statistical .
downscaling ' modeling
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Methods:

Regression (Busuioc et al., 1999, 2001, 2005)
Smoenthly/seasonall mean temperature ;
S 5easonal precipitation;
— * Seasonal fireguency of extreme precipitation;

(Busuioc and von Storch, 2003);
- daily precipitaion time series, focusing on extreme events




Stations used in this presentation (1961-2000), in red-
stations with longer time series-1901-2000)




Sea level pressure (SLP);

Geopotential hight (500 hPa);

Specific Humidity (SH);

Grid point temperature at European scale;

Geopotential thickness (1000-500 hPa);
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Summmary: | c—

Brecipitation: -

S SlEPrglone is generally the best predictor, the highest skill for winter and
dUtumny the skillisidependention theSLP size; length of
yalidationy calibration’interval’but some spatia features are constant
Busui C

e mrﬁ smn of'SH as a further predictor in the SDM only adds |mprovements
LONAIE model skill for some stations but the explained variance is low
(Bu ); H500 does not improve the SLP skill
200

F

"TE‘F-ﬁperatu re:

"~The combined vector of large-scale (SLP, H500, Tg) and combined vector of
: local-scale temperature and precipitation gave a sensibly higher skill than
any single predictor; similar skill is obtained by using Tg alone as predictor

n
r

- For the July mean temperature the thickness 1000-500 hPa is a better
predictor than SLP while for the January the SLP is better.




coeficient corelatie (*100)
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Skil of the CCA model for the seasonal
temperature for various predictors,

*-combination with precipitation as
predictand
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SCHIMBARI IN MEDIA TEMPERATURII MAXIME IN SCENARIILE ELABORATE CU MODELUL HadCM3 IN PERIOADA 2070-2099

Downscaling for Tmax; 2070-2099,
SLP predictor, HadCM3-A2



Skill of the stamnscaling model (correlation coefficient) for various

ictors over the independent data set 1991-2000, calibration:1961-1990
(Busuioc et al. 2( —— _—
S =




Performance of the statistical downscaling model for various
Explained variance (1) pI‘Ed iCtOI‘S Correlation coefficient
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Targqu Jiu
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Dbserved and ré&ad precipitation anomalies: shaded area-calibration interval
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PR WYBNIEEPENdent intervals: validationrand calibration) Busuioc et al., 1999

2001 20¢ igeranePalllikei 2001 b ansentbatier etalt, 2005}
SIsSYAEaEeRE €10, Bartmanret all, 20055 Huth, 2002);

bEliNEkity oft the SDMiis only weakly assessed through cross-validation;
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_ nvergence of the climate change signals across GCMs, RCMs
- (re sonably reproducing the local climate variability and Iocal/reglonal-
arge scale relationship used in SDM) and SDMs is a better measure (e.g.
'Buswoc et al., 1999, 2001, 2005, Hewitson and Crane, 2005).

Measure of the SDM performance:
-explained variance;

-correlation coefficient ;

-reproduction of trend;




mm'between REMs, GCMs,and
SPIVSNBUSUIecetal. ~2005)w _




Winter precipitation - long term mean

Winter precipitation—long term mean HadAM3M
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,‘-EQF PATTERNS PRECIPITATION
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eofl rain winter RegCM 72% eaf2 rain winter RgCM ¢

eof? rain winter HadAM3H 15%




DF PATTERNS SEA LEVEL PRESSURE

slp winter RegCM

eofZ2 SLP winter reanalysis 30%
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CCA1 PATTERNS PRECIPITATION

CCA1 rain obs. 58%

ccal rain winter RegCM 5/%




T CCA2 PATTERNS PRECIPITATION

cca? slp winter reanalys. 0.76 26% CCAZ rain obs. 15%

o, 3.6
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ccaZ slp wint ccaZ rain winter ReqCM 17%
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Skill of the stafTsm‘nwnscaling model (correlation coefficient) for various
ictors over the independent data set 1991-2000
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Trend (mm/10 years)
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Climate change __scenarios for Romanian precipitation (2071-2100)
N ‘based on RegCM and HadAM3H outputs

winter precip. changes A2 scenario RegChM Z2070-Z2100 winter precip. changes BZ scenario RegCh 2070-Z2100




Downscaled climate change scenarios using optimum model for each station
Downscaling A2 - RegCM Downscaling B2 - RegCM




ChangesiinwinterRomanian precipitation under HadAM3H - A2 scenarios




Changesin win't%manian precipitation under HadAM3H - B2 scenarios




Changes.in wintgm&;rga‘nian precipitation under RegCM - A2 scenarios
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S Ghangesiin winter Romanian precipitation under RegCM - B2/ scenarios




B COnCIEIONS™

P SicisuicalaeYscaling . model, is more skilful for the, soutiiWestern ~anafs
RBICHWEStenn part; SLP is the bestipredictor and inclusier™ofl SH only adds
MBreYEments at some northeastern'stations;

REG[E]Y NN OTE MLl il eSS EC AMBI SN RCHEN Simulation™ o Remdanian
FIEEpeERNVaraplity analits connection with large-scale circulation;

-
i - g

rrleelells ‘OVerestimates winter precipitation in eastern part of Romania may.
AUERONIE overestimation of some large-scale circulation patterns; SH is
lated” by’ both models (especially HadAM3H) in southern part of

|

-.-'and HadAMBH scenarios (A2 and B2) show increase of precipitation

s=oVer ther 2070-2100 period higher in NW and NE, respectively; there are no

= significant’ differences between the climate signal amplitude for the two
~SCEeNnarios;

Similar signal is obtained throu%h the statistical downscaling model when the

OPTIMUM technique is applied, but the amplitude is lower, especially A2.

The uncertainty of results is higher for the southeastern-eastern regions; we
are more confident in the results for the northwestrern and southwestern
regions.
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SNEoRdItionall stochastic model (Blsuioc et
al,, 2003

SsieNcomInation between: a first-order Markov chain and a statistical




Fig.2. Patterns of the first two CCA pairs of winter mean SLP and winter
parameters of precipitation distribution derived from the interval 1950-1990
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Winter standardized anomalies of the precipitation distribution parameters for
1901-1999 derived from observations (solid line) and indirectly from the

European-scale SLP anomalies using the downscaling model (dashed line fitted to

the 1901-1949 data
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IMENSEIIOIIMBNCE) of the stochastic models wWas determined in tErmsieiRnew,
WEIIRENTIBEE] liEeproduces the following statistical featuresieitiE OnSEREH NS
PIEEP]iciBIRNIME SEFESE —

ASPEZIENCE/ NONappearance off Precipitationr quantified by: mean;and
SYPECIEE Maximum duration effwet and dry intervals,

DENYATIEZRaNE Standand deviationt ol precipitation: fior Wet days, expected
EXINIIMIGIY precipitation amoeunt and freguency distributions off daily
precigitdds)

=
-

Chan;: (linear trend) in the seasonal precipitation amount induced. The
SiEiicance ofi the linear trend is estimated by the Mann-Kendall statistic

y'ers 1975).

| lﬁérannual variability off seasonal precipitation amount quantified by the
= Standard deviation.

® These statistical features were computed for the 2 subintervals (1901-1949,
1950-1999).

An ensemble of 1000 simulations was generated for each model, and the
statistical parameters listed above were expressed as ensemble means with
their 90% confidence intervals computed with a bootstrapping procedure.
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