A comparison of E-OBS and
CARPATCLIM gridded datasets of
minimum temperatures, maximum
temperatures and precipitation by

Analysis of Variance (ANOVA)
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Motivation

O

» Usage of gridded climate products

» Copernicus C3S Surf project: Climate monitoring
products for Europe based on Surface in-situ
Observations

* building upon ECA&D and E-OBS

» Subregional datasets covering Alps and
Fennoscandia will be produced, CarpatClim (static)

* C3S Surf WP4, Task 2: Product comparisons

» comparison of E-OBS vi4.0 and CarpatClim by
applying ANOVA
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"Haylock, et al,
2008)
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thanks to Peter Szabo for preparation of E-OBS data
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CarpatClim

O

» JRC support, duration 2010-2013
* Commonly used methods: MASH-MISH
» Consortium leader: OMSZ, 9 countries

» Results: 13 basic meteorological
variables, and 37 climate indicators,
daily, 0.1 degree resolution, 1961-2010,
publically available

. T 2 daily ai °C
+« MASHV3.03: bilateral data exchange ) temperatare
before and after homogenization o Minimum air temperature _"C
. A max Maximum air temperature C
guaranteed the harmonization p Accumulated total p—
precipitation
DD 10 m wind direction, Degrees | 0-360
\AY 10 m horizontal wind speed |m/s
Sunshine Sunshine duration hours
cc Cloud cover tenths
* MISHv1.03: the gridded daily time e et ity J/em
series were generated automaticallyin pvapour | Surface vapour pressure | hPa
. pair Surface air pressure hPa
one step for the 50 years long period. Snow depth | Snow depth (ZAMG model] | cm

I www.carpatclim-eu.org/
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Interpolation Formulas

MISH

Predictand: Z(s,) Predictors: Z(s;) (i=1.,M)
Optimum Interpolation Formula depends on the probability distribution.

Additive (Linear) Formula (normal, temperature)

Z(s5)=2+> 4 -2(s,) , where Z A =1.
i=1 i=1

M
where > 4 =1 and 4 >0 (i=1...,M), are the interpolation parameters.

i=1

Multiplicative Formula of MISH (lognormal, precipitation)

M
where 9>0, ¢,>0, > 4 =1and 4>0 (i=L1..,M),
i=1

are the interpolation parameters.

The optimum interpolation parameters are uniquely determined by certain
climate statistical parameters.
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ANOVA (Analysis Of Variance) examination in MISH MISH

Partitioning of Total Variance of station data series

. 1 M /. n 1 M A
V:MZ(E( E)2+MZD2 space+Dt?me !

i=1

S2 s the variance of spatial trend, D?

space

IS the mean temporal variance.

time

CARPATCLIM ANOVA results for months in Hungary
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The area in focus

E-OBS, 1961-20

arpatClimo1 --> o2
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Comparison of different statistics of CarpatClim 0.1° and 0.2°,
1961-2010

O

e Tx CarpatClimo1 e Tx CarpatClimo2

Tx CCo1
Total mean: 13.83
Total variance: 6.90

Tx CCo2Total mean: 13.82
Total variance: 6.97

Spatial st. deviation of temporal means: 2.49
Root spatial mean of temporal variances: 0.88
Spatial mean of temporal st. deviations: 0.88
Temporal st. deviation of spatial means: 0.83
Root temporal mean of spatial variances: 2.50
Temporal mean of spatial st. deviations: 2.50

Spatial st. deviation of temporal means: 2.48
Root spatial mean of temporal variances: 0.88
Spatial mean of temporal st. deviations: 0.88
Temporal st. deviation of spatial means: 0.83
Root temporal mean of spatial variances: 2.49
Temporal mean of spatial st. deviations: 2.49
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Comparison of different statistics of CarpatClim 0.1° and 0.2°

* Prec CarpatClimo1

Pr CCo1
Total mean: 701.21
Total variance: 40565.66

Spatial st. deviation of temporal means: 156.75
Root spatial mean of temporal variances: 126.47
Spatial mean of temporal st. deviations: 124.51
Temporal st. deviation of spatial means: 91.07
Root temporal mean of spatial variances: 179.64
Temporal mean of spatial st. deviations: 178.17

O

e Prec CarpatClimo2

PrCCo2
Total mean: 700.32
Total variance: 41227.35

Spatial st. deviation of temporal means: 159.01
Root spatial mean of temporal variances: 126.27
Spatial mean of temporal st. deviations: 124.28
Temporal st. deviation of spatial means: 90.57
Root temporal mean of spatial variances: 181.72
Temporal mean of spatial st. deviations: 180.22
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ANOVA method / notations

O

DZ(Sj)z% t;(Z(sJ t)- E(sj)) (j=1..N) — temporal variance at location s
E(t)=%ZN;Z(sJ t) (t=1.,n) — spatial mean at moment t
=

1 N n 1 N 1, -~
E =m§tﬂ Z(Sj’t):W;E(SJ):H > E(t) — total mean
D? :iii(z(sj,t)— E)Z — total variance

N-n=Za
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Partitioning of Total Variance (Theorem)

5* = 2 (E6)-€)

j=1

1
N 4

b7(s, )
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Tx 50 years

: 2 LY ek )-g] [2S I (@)-¢ LS e g |y ol ] [ e g \/l"gu

E] 5] 3l 5206 [FRe-)] T2 SRk [GE o e |20

winC02Tx 2.07 6.33 3.69 2.64 2.24 4.09 1.92 1.63 1.50 2.02
________________ WAREOTot-—-cmomememee--1.97 6.07 3.49 2.58- ( 2o 3.87 1.87 1.61 1.48 1.97
spC02Tx 14.46 9.83 7.76 2.07 1.87 7.96 2.79 1.44 1.37 2.82

spEOTx 14.57 7.65 5.61 2.04 —1.80 5.85 2.37 1.43 1.34 2.42

suC02Tx 24.40 10.26 8.72 1.55 1.32 8.95 2.95 1.24 1.15 2.99

SUEOTx 24.49 7.89 6.36 1.52 1.26 6.63 2.52 1.23 1.12 2.58

auC02Tx 14.36 7.73 6.16 1.57 1.32 6.41 2.48 1.25 1.15 2.53

auEOTx 14.38 6.56 4.91 1.65 1.39 5.17 2.22 1.29 1.18 2.27

In 50 years

= v 18/, A\2 iN lnﬂ )2 ln‘z lN” _”2 1—ND”Z(SJ) I (g 2)2 \/LHDAZI

51 [Seero] [FEoe | Epeo-er| o] e o [ (B o] [
winC02Tn -4.75 6.53 3.62 291 2.40 4.13 1.90 1.71 1.55 2.03
winEOTn -4.77 6.70 3.84 2.86 2.37 4.34 1.96 1.69 1.54 2.08
spC02Tn 3.94 4.84 4.00 0.85 0.74 4.11 2.00 0.92 0.86 2.03
SpEOTn 4.03 4.75 3.89 0.86 0.71 4.04 1.97 0.93 0.84 2.01
suC02Tn 12.74 4.82 4.07 0.75 0.68 4.14 2.02 0.87 0.83 2.03
suEOTn 12.81 4.83 4.07 0.76 0.62 4.21 2.02 0.87 0.79 2.05
auC02Tn 4.83 3.94 2.99 0.95 0.80 3.14 1.73 0.98 0.89 1.77
auEOTn 4.84 4.15 3.17 0.98 0.80 3.36 1.78 0.99 0.89 1.83

Precipitation 50 years
*Z(() 3] ZDZ( |[F2E0-€)| |0 \/—Z(() )\/N;,ﬁz(s‘)\/iz”(é(t)—ﬁ)z RN

winCO2R 126.06 3638.55 1469.51 2169.04 1108.65 2529.90 38.33 46.57 33.30 50.30
winEOR 114.03 2946.99 935.48 2011.50 1024.24 1922.72 30.59 44.85 32.00 43.85
spCO2R 169.49 4135.46 1534.45 2601.01 1033.17 3102.26 39.17 51.00 32.14 55.70
spEOR 154.75 3438.57 968.89 2469.68 1066.01 2372.55 31.13 49.70 32.65 48.71
suCO2R 249.57 9446.81 3870.71 5576.09 2661.01 6785.72 62.22 74.67 51.59 82.38
SUEOR 227.67 8403.98 3062.14 5341.84 2507.50 5896.50 55.34 73.09 50.07 76.79
auCO2R 155.19 4866.06 1396.40 3469.66 1846.69 3019.40 37.37 58.90 42.97 54.95
auEOR 143.25 4283.28 1017.43 3265.85 1660.77 2622.50 31.90 57.15 40.75 51.21
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Precipitation/ year

Sample mean
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Precipitation 50 years

()
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Precipitation, 1981-2010
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Precipitation

1961-2010 1981-2010
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Tn year

Sample mean
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In 50 years

| CARPATCLIM

TnE_025 E-OBS
s
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Tx year

Sample mean
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TX 50 years
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Spring R
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Summer precipitation
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Precipitation / Summer, 50 years
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Precipitation/ Summer 1981-2010
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Precipitation Summer

1961-2010

O

1981-2010

]
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Spring Tx

20.00
Sample mean
15.00
10.00
5.00
e CarpatE e EobsE
0.00

(o"’(o‘b(o@(oz\o)\‘563(\0)%'\‘5‘3(\0)\"363(\076\‘5@(\0)
SIS IS M) xb 9 IR AR éb xo"b \9% »% CRICRIC Uy KOS %00 0,00 q,oo :7,00

3-50

Standard deviation
3.00

2.00
1.50
1.00
0.50

e CarpatD e F,0bsD
0.00

(o\b‘b(o‘)(o(\bo)'\‘b%(\o)"/q)‘b(b‘bcg\%o)”“993(\0)0\0‘50630(\005
R RIC L PG ASC SR A SC A SCT AN SR U LC LI LINC LU R R

19/04/2017




Summer Tx
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Tx summer 50 years
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Autumn precipitation
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Conclusion

O

» ANOVA is an adequate tool for comparison of
gridded datasets for a region as a whole

» Same statistical properties of CarpatClimo1 and
CarpatClimo2

» Precipitation: less in E-OBS, diverge from 1981
» Spatial variance is lower in E-OBS in Tx seasonal
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Thank you for your kind
attention!




