OOpobOka Ta reocTtaTUCTUYHA iHTeprnonAauia
NaHUX LWoAao KINbKOCTI onaais
MeTeoCTaHUin 3axony YKpaiHu

MkptusaH OnekcaHap, kaHOuOam 2eoepaidHuUx HayK, doueHm
Jveiecokuit nayionanvnuil ynieepcumem imeni leana @panka







J:xepesio 1aHux:
I'mo6anbHa Mepeska icTOPUYHOI KJIiMATOJIOTII:

OmntaifH-apXiB METCOTAHUX
http://www.ecad.eu

Peterson, Thomas C. and Russell S. Vose (1997). "An overview
of the Global Historical Climatology Network temperature data
base // Bulletin of the American Meteorological Society 78
(12): 2837-2849

HasiBHuii macuB BkTtodae 33512 neHHUX CIIOCTEPEKEHD 3a
KUTBKOCTSIMH OTIA/IB, IO OXOIUTIOTH Tiepiox Bix 1924 no 2011 p.p.

Biniopano: 3432 criocTepexeHb.
Kpurepii Binbopy:
= mepiox 1961-1990

" HasABHICTH JaHUX JJIs yCiX 50 cTaHImii

EUROPEAN CLIMATE ASSESSMENT & DATASET (ECA&D), fie created on 03-02-2016
THESE DATA CAN BE USED FREELY PRCVIDED THAT THE FOLLOWING SQURCE 1S ACKNOWLEDGED:

Klein Tank, A.M.G. and Coauthors, 2002. Dady dataset of 20th-century surface
air iemperature and precipiason series for the European Climaie Assessment.
Int. J. of Climatol., 22, 1441-1453.

Data and metadaia avaiable at hep:/fwvnw.ecad.eu

FILE FORMAT (MISSING VALUE CODE IS -9999):

01-06 STAID: Staton dendder

08-13 S0UID: Source iensfer

15-22 DATE : Da® YYYYMMDD

24-28 RR : precipiagon amountin 0.1 mm

30-34 Q_RR :Quaiy code for RR (0='vaid’; 1="suspect; 3='missing’)

This s the series (SOUID: 103621) of UKRAINE, BEREGOVC (STAID: 1528)
See file sources .o for more info.

STAID, SOUID, DATE,
1528,103621,19460801,
1528,103621,19460802,
1528,103621,19460803,
1528,103621,19460804,
1528,103621,19460805,
1528,103621,19460806,
1528,103621,19460807,
1528,103621,19460808,
1528,103621,194608089,
1528,103621,19460810,
1528,103621,19460811,
1528,103621,19460812,
1528,103621,19460813, O,
1528,103621,19460814,-5999, ©
1528,103621,19460815, 0, 0
1628,103621,19460816, 25, 0
1528,103621,19460817, 0, 0
1528,103621,19460818, 0, 0
1528,103621,19460819,-9999,

1528,103621,19460820,-5999,

1528,103621,19460821, 5, 0
1528,103621,19460822, 0, 0
1528,103621,19460823, 79, 0
1528,103621,19460824, 0, 0
1528,103621,19460825, 138, 0
1528,103621,19460826,-9999, ©

)
]
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d:xepesio naHmx:
SRTM data V4,
available from
http://srtm.csi.cgiar.org)
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PerpecinHunm KpiriHr — Hankpatlia niHinHa He3MilWeHa
NPOrHo3Ha moaenb ANns NPOCTOPOBUX OAaHUX™

2(so) = m(sp) + &(so)

P n
=B qulse) + Y A els)

k=0 i=1

Ex(S0) =q5 BoLs + Ay (z—q- Bers)

[aHi BuMipoBaHb Ha MeTeocTaHUifAX HonomixHi npocimopoei 0aH

Y MepesunLLeHHS
[omoreHizauis gaHux ;
— T = — Moxunu NoBepXxHi
[omoreHizoBaHa cepif AaHux Ekcnosnuis

BiactaHb Ao
y3bepex ToLlo

MeorpadivHumn
aHanis

v
< MHOXWHHUI perpeciiHuii aHanis__—>

PerpeciinHa moaens

T
\ Pe3ynbTytounii pacTp

*Schabenberger, O., Gotway, C., 2004. Statistical methods for spatial
data analysis. Chapman & Hall/CRC, Boca Raton, FL, p. 524.

. . e /‘ 3HaYeHb BEMUYUHU
B;J:(:L#;Ss; n * IHTepnonboBaHi

perpeciiHoi Kppi:-)iﬁ?wI 3anuLLIKOBI ] Pactp noxu6ok
moaeni BIAXWUNEHHA iHTepnonsALii




NepBMHHaA 0OpOOKa KniMaTUYHNX gaHuxX y R

1f <- list.files ()
b = data.frame ()
for (fname in 1f) {
a <- read.csv (fname)
a <- al[ ,-c(1,2,5)]
fn <- substr (fname, 1, (nchar (fname)-4))
colnames (a) [2] <- fn
alwhich(a[[fn]] == -9999), fn] <- NA
if (nrow(b)==0) {
b <- a
} else {
b <- merge (b,a, all = TRUE)

2
n

}

rm(a)

b$Syear <- substr (bS$SDATE, 1,4)
bSmonth <- substr (bSDATE, 5,6)
bSday <- substr (bS$DATE, 7,8)
b$SDATE <- NULL

b <- b[c(51:53, 1:50)]

obsm <- tapply (b$RR, bSmonth, function (x) (sum(!is.na(x)))
templ <- by(al[, 4:53], aSmonth, function (x) sapply (x, sum))
temp2 <- do.call (rbind, templ)

temp3 <- temp2 * dm / obsm

temp4 <- as.data.frame (temp3)

pr an <- sapply(temp4, sum)



Bnok-cxema peanizauii meToay perpecinHoro KpiriHry

3acobamu nporpamHoro cepeaosuila R

/ OB'exT R,
. hapefile() > Knac
MeTeonaHi \ "SpatialPointsDataFrame"

OB'exT R,
Knac
"SpatialPointsDataFrame

l rasterToPoints(),

| cbind(*@data)
LIMP Ta noxiaHi ;
MopchomeTpuiHi —Raster() m%ﬁce'lf::sg'r"
AaHi
I

[eocTaTtncTuyHa
iHTEpnonsAyis

krige(),
krige.cv()

Ob'exT R,
Knac

knac "raster”

OB'ekT R,
Knac

LacTp O6'ekt R -
iﬂ'repnonboaauux «writeRaster() % 2 ;
3Ha4YeHb Knee astay FRateNZE) "SpatialPointsDataFrame"
r Y
: "SpatialPointsDataFrame" :

P.a Sy owriteRaster()< ORPERE DS
IHTepnonaui




Terrain Aspect factor

Legend
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Terrain Roughness factor

Legend
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semivariance

Precipitation data variogram
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Interpolation by ordinary kriging
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Predicted RMSE of interpolation by ordinary kriging

Legend
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Multiple regression model

Residuals:
M 10 Median
-144.095 -36.397 2.025

Coefficients:

Estimate std.

(Intercept) 532.
dem 0.
Dem_std 2.
asp_nwse_7 1.
asp_nwse_5 -1.
asp_we O.

signif. codes:

Residual standard error:

48879
30150
10120
68le6
20073
15685

|:| ooy !

Multiple R-squared:

F-statistic:

3Q

Max

42.174 123.160

Error t value

16.07466 33.
0.00243 4.
0.25321 8
0.39018 4
0.43651 -2.
0.05586 2.

0.001 “#*=' 0
©5.83 on 44

0.9383,
133.9 on 5 and 44 DF,

Adjusted R-squared:
p-value: < 2.2e-16

. 298
. 310

.01

Pri=ltl)
= Je-186
1.69e-05
1.51e-10
9. 05e-05
0. 00860
0. 00741

126
830

751
808

[

0.05 *." 0.1 ° ' 1

degrees of freedom
0.9313



Interpolation by multiple regression

Legend
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Predicted RMSE of interpolation by multiple regression

Legend
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Residuals vs Fitted Normal Q-Q

(=]
2 4
o
16
=]
o o] 230
= o ™ oo
o0
® o
- ;
a » g
o 8 o o @ Q’QQ
o = —
o oOD e o z o
—_— [7:]
= & &_,_ @
0 O o) - o il
o o
3 o’ 8 2]
X o | o3 T :
2
m @
] o af
o [ -
m — -
(o] & =] 4+ ! D
a o o n
= .
] ,—OOOC’O
9 o 30% o
< 42 T a2
I I I I I I 230

600 800 1000 1200 1400 1600

Fitted values

AnnPrec ~ dem + Dem_std + asp_nwse_7 + asp_nwse_5 + asp_we) Theoretical Quantiles

AnnPrec ~ dem + Dem_std + asp_nwse_7 + asp_nwse_5 + asp_we)

Variogram of regression residuals
Histogram of regkrig_loocv$residual 3 " .
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Cross-validation of interpolation results:
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Interpolated annual precipitation data
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Estimated interpolation errors
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Shapiro-Wilk normality test of residuals:

Model output: _ —
Residual standard error: 65.83 on 44 degrees of freedom W =0.98597, p-value = 0.8125

Multiple R-squared: 0.9383, Adjusted R-squared: 0.9313
F-statistic: 133.9 on 5 and 44 DF, p-value: < 2.2e-16







