Metody ve fyzické geografii Il - klimatologie

Cviceni ¢. 3 — EOF - analyza cirkulacnich médi

Zadani: S vyuzitim programu Climate Explorer (https://climexp.knmi.nl/) analyzujte zdkladni rysy
variability pole pfizemniho tlaku vzduchu nad Evropou. Zakladni mddy variability vypoctéte metodou
EOF (Empirical Orthogonal Function). S vyuzitim indexd NAO (ENSO) se pokuste interpretovat prvni

sy

dva nejdllezitéjsi mody variability. Zjistéte, zda GCM dokazi reprodukovat zakladni rysy variability
pole tlaku vzduchu a dale, jaké zmény v poli tlaku vzduchu oproti sou¢asnosti modely predpokladaji
pro obdobi 2051-2100.

Vstupni data: k analyze pouZijte databazi pfizemniho pole tlaku vzduchu HadSLP2 v obdobi 1951—
2010. Analyzujte vybrané priimérné mési¢ni hodnoty (napt. prosinec). Zpracovavana oblast bude mit
rozsah: 30-70 N, -40-40 E. K analyze modelovych vystup pouZijte pridmér ze vSech model(
databaze CMIP5 (CMIP5 mean) a to pro jeden vami zvoleny scénar (RCP).

Zakladni kroky zpracovani:

1. Vypoctéte pramérné pole tlaku vzduchu (mean) a variabilitu (standard deviation) tohoto pole
v obdobi 1951-2010 (Select field — monthly observations — HadSLP2 - Compute mean, s.d. or
extremes)

Compute mean, s.d., or extremes
HadSLP2r SLP
Make a map of the mean, s.d., percentile or extreme property
Property: © mean, ' standard deviation ( ' ' /mean)
) return time of year in the context of the other years assuming a normal distribution, * z-value

) skewness ) kurtosis or
© percentile at (50 % of SLP

= minimum value ) maximum value

Extreme value fits: @ upper ) lower tail, or (7 both, | do not constrain shape |+

Peak over threshald (90 %

scale g, () shape £ of GPD

 value far return time | 10 |=|ysars/menths

return time of year in the context of the other years

Block maxima (it is assumed these have already been computed). Are you sure these monthly data are block maxima?
position y, () scale g, () shape § of GEV

) valus for retum tme | 10 [+ years/menths
return time of year in the context of the other years

Rank of year in the context of the other years

Year of highest/lowest value

Bemmnd stleast| % valid points
Map type default . projection m
Region 30 =N to |70 =N, [-a0 °E to |40 °E in a | lat-lon . plat (61]
Contours: W o
Colours: blue-grey-red =] i3]
Shading: shading and contours @ shading ) contours () grid boxes. @
Plot options: no color bar no title on plot, no grid (1)
Iabel distance g = or [(no labels
Output to: @ browser () Google Earth (ikml) () GIS (geotiff) [0}
Units: © convertto mb ) leave in hPa &
Starting meonth:| Jul B}
Season: selecting : over|1 month(s)
Anomalies: subtract seasonal cycle [}
Years: 1951 2010 i}
only for: < field < i}
Apply: logarithm, [ Isart, "/ power 2/3 to field 8]
Detrend: detrend everything o
Filters: take year-on-year differences
subtract mean of [+ previous years @

mean Jul HadSLP2r SLP [mb]
1951:2010




Vypoctéte prvni tfi EOFs (Make EOFs), vykreslete pfislusné mapy a doplrite struény popis
kazdého médu vcetné interpretace dleZitych vystupl z analyzy (mnoZstvi vysvétlené variability,

)

Compute EOFs
HadSLP2r SLP

Choose how to compute the EOFs.

Compute; first |3— £0Fs (V] normalized to s.d.) (5|
1 lon 1 lat grid peints

puersae: with atleast | % valid points =

ool ) spatial maximum ‘:‘sp?tra\ variance o
* time series maximum | time series variance

Map type: [aefauit [ projection m

agion: o Bl Mo oo o @

——— - m

Colaurs: [blue-greyred ] o

Shading: (2 shading and contours @ shading = contours ! grid boxes m

Plot options: "I no eolor bar | no title on plat, || no grid o
labeldistance| | *or Clnolabels

Qutput to: © browser ! Google Earth (kml) ' GIS (geotiff) i

Units: @ convertto mb () leave in hPa o

Starting menth Jul : o

Season: selecting =] over| 1 | |month(s)

Anomalies: [7] subtract seasanal cycle &
Years: 1951 {2010 o
Gnhe s [ <fielde &
Apply: [Tlingarithm, "l sqrt to fisld )
Detrend: [Tl detrend everything
Filters: ["Itake vear-on-year differences

subtract mean of [~ pravious years

EOF1 (26.98%) PC1

eofl Jul HadSLP2r SLP / s.d.
1951:2010
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i analyzou zjistéte, zda existuje vztah mezi PC1 a NAO (ENSO). Mate-li na
obrazovce fasovou fadu PC1 zadejte Correlate with another time series a zvolte NAO index (resp.
NINO3.4). Zhodnotte linearitu vztahu, tésnost korelaéni zavislosti a jeji statistickou vyznamnost

PC1 of HadSLP2r SLP / s.d. vs NAO 1951:2010
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4. Vyse uvedené kroky zopakujte se zvolenou modelovou simulaci a vysledky porovnejte
s observacemi:

primér a smérodatna odchylka - soucasnost

mean Jul modmean25 rcpB0 psl [mb] sd Jul modmean25 rcpB0 psl [mb]
1951:2010 1951:2010
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prdmér a smérodatna odchylka - budoucnost

mean Jul modmean25 rcp60 psl [mb] sd Jul modmean25 rcp60 psl [mb]
2051:2100 2051:2100

1

1006 08 1010 1012 1016 1018 1020 1022 1024 025 0.3 035 04 045 055 06 065 0.7

5. EOFs z modelovych simulaci
soucasnost EOF1 (3%) budoucnost EOF1 (26%)

eof 1 Jul modmean25 rcpB0 psl / s.d. eofl Jul modmean25 rcpb0 psl / s.d.
1951:2010 2051:2100

TN = = on —

N o 7/_/
60N on

SN 5N
50N 50N
45N 45N
40N 40N
38N 35N
O 30N ~ .

tow £ v o W 10w 3 20E 508 40E
| | | | T ———
0. 0.1 0. 5 0.6 0.7 0.8



