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Software used for data processing

e Application for downloading data from
central database (e.g. Oracle)

e ProClimDB software for processing whole

dataset (finding outliers, combining series, creating
reference series, preparing data for homogeneity testing, ...

e AnClim software for homogeneity testing

N

http://www.klimahom.com/software



Soitware package

e Originally created for homogeneity testing and

time series analysis (trends, cycles, correlation
UEWAIR)

e Recently added functions for extreme values
analysis (GEV, GPD)

e In near future: adaptation for RM evaluation

http://www.klimahom.com/software
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AnC1im SOftware, TXT files (each station has its own text file)

Monthly (seasonal, annual) or daily data processing
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Examples off Data formats — AnClim, monthly data

Edit precip_bohemia.txt - ||
42.0 6390 550 600 91.0 16.0 39.0 500 6320 a
h0.0 430 1000 B2.0 53.0 240 320 4.0 613.0
68.0 430 690 880 460 490 370 300 6370
700 1140 &6.0 78.0 400 360 630 290 679.0
1140 820 930 117.0 530 850 41.0 980 819.0
8860 930 790 980 770 520 180 240 662.0
840 870 1390 109.0 840 520 850 730 8300
33.0 1230 1100 500 660 360 240 59.0 602.0
320 1210 840 600 360 1040 36.0 B61.0 B57.0
51.0 360 760 650 ©9.0 480 550 51.0 560.0
53.0 1470 830 510 420 420 310 830 7000
1170 390 450 740 34.0 150 600 44.0 541.0
28.0 1040 950 123.0 670 650 320 150 7500
68.0 71.0 103.0 53.0 800 820 180 200 6770
740 1050 920 1450 1110 480 850 6.0 8500
50.0 950 1360 720 390 160 41.0 64.0 665.0
520 970 710 270 850 620 120 380 6250
1.0 470 800 a0 520 560 500 18.0 5570
990 840 980 820 730 113.0 150 300 7750
950 800 840 790 31.0 510 460 78.0 738.0
96.0 1030 920 980 750 280 290 240 704.0
125.0 500 1820 101.0 740 26.0 26.0 270 803.0
00 630 610 51.0 430 610 290 360 6300
136.0 62.0 102.0 650 1270 220 280 550 7?7580
h20 950 990 400 31.0 640 550 640 804.0
53.0 740 1050 740 370 670 460 51.0 702.0
740 §20 98920 750 64.0 500 390 440 688.0
430 61.0 1150 93.0 520 670 890 200 691.0
61.0 390 230 16.0 54.0 660 740 350 5450
61.0 500 860 1050 530 680 560 320 7000
gh0 770 1.0 61.0 1290 310 330 450 699.0
480 &80 1370 620 370 310 270 670 6740
b0 660 690 840 490 1.0 300 120 5430
50.0 1000 138.0 450 580 240 520 1.0 7320
86.0 121.0 93.0 950 1050 270 104.0 40.0 799.0
740 320 280 350 580 290 360 640 5050 LI

Yy




Examples of Data formats — AnClim, daily data

Data of BIBYSHO1_T_07_00_3.txt
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ProcData SOftware only one Data file, accompanied by Info file

EG_EL_4BER | YEAR | Dav | TIME [M1 N3 N4
ovessing window (profile: sKVEREE B1BYSHD1_SCE_D?.DD SCE 2006 24 07.00 20,00 10.00 0.00 0.00
B1BYSHON_SCE_07:00  SCE 2006 25 0700 28.00 10.00 0.00 0.00
E1EYSHO_SCE_07.00  SCE 2006 26 07.00 28.00 12.00 0.00 0.00
Menu : Reference | |B1BYSHIM_SCE_07.00 | SCE 2006 27 0700 28.00 .00 0.00 0.00
Calcuiates reference serias for sach station given j||B1EYSHI_SCE_07.00  SCE 2006 28 07.00 28.00 8.00 0.00 0.00
| |B1BYSHM_SCE_0700 | SCE 2006 29 0700 2800 -999.00 0.00 0.00
lem : From Correlations | |B1EYSHO_SCE_O7.00  SCE 2006 30 07.00 2800 -§99.00 0.00 0.00
| |B1BYSHM_SCE_0700 | SCE 2006 31 0700 2700 -999.00 000 -839.00
Sefects given Number of stations with auerage correlalii| |B1BYSHOI_SNO_07.00  SNO 1961 1 07:00 5.00 0.00 0.00 0.00
| |B1BYSHM_SNO_0700  SND 1961 2 0700 0.00 0.00 0.00 0.00
| |B1EYSHO_SNO_O7.00  SHO 1961 3 07.00 0.00 0.00 0.00 0.00
Source files: B1BYSHOT_SNO_0700  SND 1961 4 0700 0.00 200 0.00 0.00
gt Clck for cantext men | |BIBYSHI_SNO_07.00  SHO 1961 5 0700 0.00 5.00 0.00 0.00
Data file ._e¥_hury_mes_new_reconstr2.dbf || B18vSHO_SNO_07.00 | SND 1961 6 07:00 0.00 0.00 0.00 0.00
E1EYSHOT_SNO_07:00  SNOD 1961 7 07.00 0.00 0.00 0.00 0.00
(Data Infa Tlle) |dataiata_into.dot || B1BYSHM_SNO_0700  SND 1961 8 0700 1.00 1.00 0.00 0.00
MAME [ID [BEUD2 [ |REGION  |LATITUDE |LOMGITUDE |ALTITUDE [BEGIN  [EMD [LENGTH [MI55_CN'
% [Bystfice pod Hostpnem | B1B'*SHO1_SCE_O7:00 B1EYSHO! SCE 1767 43.40 A5 L1191 31.1.2006 46 :
% Bystfice pad Hostjrem B1BYSHI_SNO_07-00 B1EYSHOT SN 1767 49.40 215 111951 31.1.2006 16 :
Eysifice pod Hostgnem  B1BYSHO1_SR4_07.00 E1EYSHOT SR 1767 49.40 N5 111872 31.1.2006 135 :
Gt | Bystfice pod Hostjnem  B1BYSHIN_SVH_07.00 B1EYSHOT SvH 1767 49.40 215 111951 31.1.2006 16 |
| % Holegov E1HOLE M1 _SCE_07.00 ETHOLEQ SCE 1757 4932 224 111981 31.1.2006 46
|| Holezav BTHOLEDT_SMO_07-00 BTHOLEDT SN 1757 49.32 224 111981 31.1.2006 16 :
[ %] Holesov E1HOLE _SRa,_07:.00 ETHOLEQ SR 1757 4932 224 1119653 31.1.2006 54 :
gl 2] Holesow BTHOLEDT_SVH_07:00 BTHOLEDT SvH 1757 49.32 224 111979 31.1.2006 28 :
| % Mapaiedia E1MAPANT_SCE_07.00 E1NAPADT SCE 1752 4918 185 111961 31.1.2006 46
| % Napsiedis B1MAPANT_SNO_07-00 B1NARADT SN 1752 4918 185 111951 31.1.2006 16
L||Napaiedia E1MAPANT_SRa4_07.00 E1NAPADT SR 1752 4918 185 111889 31.1.2006 118
| % Napsiedis B1MAPATT_SVH_07:00 B1NARADT SvH 1752 4918 185 111977 31.1.2006 a0
| |Bmo E2BKVEOT_SCE_07:00 E2BKVEDT SCE 1657 4319 223 211922 3111970 43
Brro B2BKVEDT_SNO_07:00 B2BKVEDT SN 16.57 4913 223 311931 31.1.1970 40
| |Bmo E2BKVEDT_SRé_07.00 E2BKVEDT SR 1657 4319 223 111922 3111970 43
| | Bmo B2BPISO1_SCE_07-00 B2BFIST SCE 16.57 49.20 203 111919 31.1.1979 B1
[ Bmo E2BPIS01_SNO_07:00 E2BFIS SNO 1657 43.20 03 417931 3111979 43
| | Bmo B2BPISOT_SRA_07:00 B2BFIST SR, 16.57 49.20 203 111916 31.1.1979 B4
i %] Bino E2BFIS01_SvH_07:00 E2BFIS SwH 1657 43.20 08 111981 31.1.1979 19
| %] Bino B2BTURO1_SCE_O7:00 E2ETURD! SCE 16.70 4916 241 111981 31.1.2006 16
% Bino E2ETURO1_SNO_07.00 E2ETURD! SNO 16.70 4916 241 111981 31.1.2006 46
2% Bmo B2BTURDT_SRé_0700 B2ETURM SRA 16.70 4916 241 111981 31.1.2006 16
% Bino E2BTURO1_SVH_07.00 E2ETURD! SwH 16.70 4916 241 111969 31.1.2006 8
%] Jilava B2JIHLOT_SCE_07:00 B2/IHLO SCE 1554 4939 B0 111951 31.1.1969 g
r *\IJ&?WTGI T U\'EIIGE‘)”L“ Wkl Crlﬂ n:ﬂ'ﬂ'__\._u .,__,pjil:l:.{” . , RO 1R EA AQ 9 REN 11 ‘IQE‘ILI‘H 1 49E9 g
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Data formats - ProClimiDB

e DBF files (the only DBF file for data + Info file)

e Macro in MS-Excel to load TXT,XLS,... files and to
create a DBF data file

e function in ProClimDB to import from TXT,DBF
filles / exportto TXT,... files

e Monthly (seasonal, annual) or daily (even individual time)
data processing




Examples of Data formats — ProClimIDB, moenthly data

(ID, Year, Annual data (e.g. various indexes) in columns: e.g. individual months, seasons and year can be
used > easy processing of individual columns)



Examples of Data formats - ProClimDB, daily data

(ID, Year, Day, Months in columns: very useful format > easy processing of individual months)

(ID, Year, Month, Day, Value:
very space consuming > long time
calculations ...)



Examples of Data formats - ProClimDB, daily data

el - 17
11

0900

(Year, Month, Day, ID’s — stations in individual columns > suitable in case of the same period of measurements)



Jihlava

B2/IHLO1_SCE_07:00

- 0 . dld SO Al'C o file
MAME [ID |BELID®S (Il |REGION | LATITUDE | LONGITUDE | ALTITUDE | BEGIM END LENGTH | MISS_CN
% |Bystfice pod Hostjnem | B1BYSHO1_SCE_07:00 E1BYSHO1 SCE 17.67 49.40 A5 111961 31.1.2008 45
% | Bystfice pod Hostjrem  B1BYSHOT_SNO_07:00 E1BYSHO1 SNO 17.67 49,40 A5 111961 31.1.2008 45
Bystfice pod Hostfrem  B1BYSHO1_SRA_07:00 B1BYSHOT SR 17.67 49.40 N5 111872 31.1.2008 135
% |Bystfice pod Hostjrem  B1BYSHO1_SWH_07:00 B1BvSHO1 SvH 17.67 43.40 75 111961 31.1.2008 45
% | Holesov E1HOLEDT_SCE_07:00 E1HOLED SCE 17.57 49.32 224 111961 31.1.2008 45
% | Holedov B1HOLED_SMO_07:00 B1HOLED SND 17.657 49.32 224 111961 31.1.2008 45
% | Holesov E1HOLEDT_SRa_07:00 E1HOLED SR 17.57 49.32 224 111953 31.1.2008 54
% | Holesov E1HOLEDT_SWH_07:00 E1HOLED SvH 17.67 49.32 224 111979 31.1.2008 23
%, Mapajedia B1MAPANT_SCE_07:00 B1NARALT SCE 17.52 4318 185 111961 31.1.2008 45
% | Napajedla E1NAPAD_SMO_07:00 E1NAPATT SND 17.52 4913 185 111961 31.1.2008 45
MNapajedia B1NAPATI_SRa_07:00 E1NAPATT SR 17.52 43.18 185 111889 31.1.2008 18
% | Napajedla E1NAPADT_SYH_07:00 E1NAPATT SvH 17.52 4913 185 111977 31.1.2008 30
Bmo B2BKVED_SCE_07:00 B2BKNVEDT SCE 16.57 4319 223 211922 3111970 43
Bmo E2BKWVEDT_SMO_07:00 B2BKNVEDT SND 16.57 4319 223 31193 3111970 40
Bmo B2BKVED_SRA_07:00 B2BKNVEDT SR 16.57 4319 223 111922 3111970 43
Bino E2BPISO1_SCE_07:00 E2EPISOT SCE 16.57 43.20 203 111919 31.1.1979 B1
Bmo B2BPISO1_SNO_07:00 B2EPISOT SND 16.57 43.20 203 411931 31.1.1979 43
Bmo E2BPISO1_SR4,_07.00 B2BRISOT SRA 16.57 43.20 203 1131916 31.1.1979 B4
| Bmo E2BFIS01_SvH_07.00 E2BPIS01 SvH 16.57 49.20 203 111961 31.1.1979 13
| Bmo E2BTUROI_SCE_07:00 E2BTURDI SCE 16.70 49,16 241 111961 31.1.2008 45
| Bmo EZBTURDI_SNO_07:00 E2BTURT SNO 16.70 49,16 241 11191 31.1.2008 45
| Bmo EZBTURDI_SRA_07.00 E2BTURDT SR 16.70 49,16 241 11191 31.1.2008 45
% | Bino B2BTURMI_SYH_07:.00 B2BTUROT SvH 16.70 4916 241 111969 31.1.2008 37
% E2JIHLT SCE 15.54 49.39 E60 111961 31.1.1969 g



Example (Usual scheme of data processing during data quality control
and homogenization - preparing data to time series analysis
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<
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Filling Missing Values




[Data Quality: Control
Findimg Outliers

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000




[Data Quality: Control
Findimg Outliers

e 1. Limits derived from interquartile range

— relatively, series of ratios (logarithms) of tested and reference series

reference series created as an average of 5 mostly correlated stations, max. distance 35 km
(precipitation)

* limits: coefficient (multiple) = 3.0
— absolutely, in the past when only one station is available

* in cases when less than three neighbours have been found
 limits: coefficient (multiple) = 5.0




[Data Quality: Control
Finding Outliers

e 2. comparing values to values of neighbouring
stations
— comparing to min. 3 to 5 best correlated stations
— series of standardized differences (logarithms of ratios)
— number of cases exceeding 95% confidence limits

— Comparison to , expected” value — calculated from
neighbours (using distances or correlations)



Example:

Comparing tested series to neighbouring series

ID

YEAR MON

ST _BASE

REMARK

ST1 ST 2 ST3 ST 4 ST 5

Ratl_STND Rat2_STND Rat3 STND Rat4_STND Rat5_STND

CDF_MAX

B1BLATO1

211.0

Altitudes,li

225.0 280.0 176.0 190.0 240.0

B1HLUKO1
B1VELVO1l
B1STRZ01
B1BZENO1
B1RADEO1

st_1, distaf
st_2, distaf
st_3, distaf
st_4, distaf
st 5, distal

6.8
8.9

B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
B1BLATO1
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Combining measurements, oi
neighbouring stations




Combining measurements, oi
neighbouning stations

e Selecting neighbours till ... km
e gap between two series: maximum ... years
e resulting series: at least ... years long



Example:

Combining series of neighbouring stations

ID REMARK BEGIN END LENGTH REMARK DISTANCE ALT_1 ALT_2 ALL_MONTHS

B1POZLO01 1961 1993 33
List of neighbours>
1.>B1HLHOO01 1961 2000 40  49.16;17.80 4.68
2.>B1LUHAO1 1961 2000 40  49.11;17.77 1.33
Correlations of Overlap>
1.>B1HLHOO01 1961 1993 33
2.>B1LUHAO1 1961 1993 33

: _ Reconstruction> 1961-2000 (40)
I ) SENES B1LUHAO1 1994 2000 7 1.33

B1POZL01 1961 1993 33 0
Better to reconstr.>
Suggestions >B1LUHAOL 40 / 33 years
Exist before&after>
>B1HLHOO01
>B1LUHAO1




Homogeneity testing

e Change in shift or variance, trend detection,
p=0.05




Creating Reference Series

e calculated as (weighted) average
— from the most correlated stations, limit 0.7?
— from the nearest stations, limit 2 km

e differences (ratios) tested / reference series
— ratios or logarithms of ratios?



Creating Reference Series

e used criterion for stations selection (or combination of it):
— best correlated neighbours / nearest neighbours

(correlations — from the first differenced series)

— limit correlation, limit distance
— limit difference in altitudes
e neighbouring stations series should be  creste ol enl
standardized to test series
AVG an d / or STD Lirnit- correlation
(temperature - elevation, precipitation - variance) Emurn alitude dif

- missing data are not so big problem then

¥ ‘Weighted average

Years per one part




Example:

Proposed list of stations used for creating reference series

END LENCREMARK CORREL DISTANCE ALT 1 ALT 2
Selection
B1BLATO1 2000 40 b5st. (1:0.88 211 according to
B1HLUKO1 2000 40y. comm.p 0.931 6.78 211 225 e

B1VELVO1l 2000 40y. comm.p 0.921 8.94 211 280
B1STRZ01 2000 40 y. comm.p 0.910 10.39 211 176
B1UHBRO1 2000 40y. comm.p 0901 17.11 211 222
B1RADEO1 2000 40 y. comm.p 0.884 13.32 211 240

B1BOJKO1 2000 5st. (1:0.89 302
B1STRNO1 2000 40 y. comm.p 302
B1STHRO1 2000 40 y. comm.p 302
B1LUHAO1 2000 40y. comm.p 302
B1VIZO01 2000 40y. comm.p 302
B1UHBRO1 2000 40y. comm.p 302

B1BRBYO01 1994 5st. (1:0.87 350
B1BOJKO1 2000 34y. comm.p 350
0O3ZDECO01 2000 34y. comm.p 350
O3HUSLO1 2000 34y. comm.p 350
B1HLHOO1 2000 34 y. comm.p 350
B1STHRO1 2000 34y. comm.p 350

B1BUCHO1 2000 5st. (1:0.86 280
B1STMEO1 2000 40 y. comm.p 280
B2KYJOO01 2000 40 y. comm.p 280
B2KORCO1 2000 40y. comm.p 280
B1BZENO1 2000 40y. comm.p 280
B1INAPAO1 2000 40 y. comm.p 280




Relative homogeneity: testing

e Available tests:
— Alexandersson SNHT
— Bivariate test of Maronna and Yohai
— Mann — Whitney — Pettit test
— t-test
— Easterling and Peterson test
— Vincent method

40 year parts of the series (10 years overlap),

in SNHT splitting into subperiods in position of detected significant changepoint

(30-40 years per one inhomogeneity)



Homogeneity assessment

e Various outputs created for better
Inhomogeneities assessment

e Combining results with information from
metadata

e Decision about ,undoubted” inhomogeneities



Example I:

Homogeneity assessment

ID REFERENCE ELENTESTBEGINEND CO | Il Il \% V VI Vvl vl X X Xl Xl Win Spr Sum Aut Year
B1BOJKO01 B1BOJKO1l 1_dw A 1961 2000 1973 x 1985 2000 x X X X X X X X

B1BOJKO1 A 1988*< 1988*<

B1BOJKO01 B1BOJKO1l 1_dw As 1961 2000 1994 1985 x X
B1BOJKO1 1971*< 1992*<
B1BOJKO01 B1BOJKO1l 1_dw
B1BOJKO1

B1BOJKO1 B1BOJKO1l 1_dw
B1BOJKO1

B1BOJKO1 B1BOJKO1l 1_dw
B1BOJKO1 B1BOJKO1_1_ dw
B1BOJKO1 B1BOJKO1l 1_dw
B1BOJKO1 B1BOJKO1l 1 dw
B1BOJKO1 B1BOJKO1l 1 cw
B1BOJKO1

B1BOJKO1 B1BOJKO1l 1 cw
B1BOJKO1

B1BOJKO1 B1BOJKO1l 1 cw
B1BOJKO1

B1BOJKO1 B1BOJKO1l 1 cw
B1BOJKO1

B1BOJKO1 B1BOJKO1l 1 cw
B1BOJKO1 B1BOJKO1l_1 cw
B1BOJKO1 B1BOJKO1l_ 1 cw
B1BOJKO1 B1BOJKO1_1 cw

B 1961 2000 1973 X 1985 2000 x X X
B 1988*< 1988*<
1961 2000 1997 1985 x X
Bs 1966*< 1992*<
t F 1961 2000 1973 1997 1985 1998 1985 1968 1966 1963 x
1961 2000 1994 1985 x
Uk 1961 2000 1973 x 1985 x X X X
1961 2000 1985 x
A 1961 2000 1973 x 1985 x X 2000 1966 x X X
A 1988*< 1988*<
As 1961 2000 1994 1985 x
As 1971*1981*<
B 1961 2000 X X X X X X
B 1988*< 1982*< 1985*<
1961 2000 1994 1985 x
Bs 1971*<
t F 1961 2000 1973 1997 1985 1998 x 1992 1966 X 1999
1961 2000 1994 1985 x
Uk 1961 2000 1973 x 1985 x
1961 2000 1988 1985 x

X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X
X



Example II:

Homogeneity assessment

1D BEGIN END LENGTH YEAR_INHOM YEAR_COUNT Y_PORTION Y_POSSIBL

BLIKROMO1 1961 2000 40 104 36.24 36.11

B1KROMO1 1977 18 6.27 6.25

B1KROMO1 1978 13 4.53 4.51 Summed numbers of
B1KROMO1 1975 3.83 3.82 detections for
B1KROMO1 1974 3.48 3.47 individual years
B1KROMO1 1983 2.79 2.78

B1KROMO1 1987 2.79 2.78

B1KROMO1 1989 2.44 2.43

B1KROMO1 1988 1.74 1.74

B1KROMO1 1971 1.39 1.39

B1KROMO1 1962 1.05 1.04

B1KROMO1 1982 1.05 1.04

B1KROMO1 1972 1.05 1.04

B1KROMO1 1964 1.05 1.04

B1KROMO1 1973 0.70 0.69

B1KROMO1 1986 0.70 0.69

B1KROMO1 1963 0.35 0.35

B1KROMO1 1984 0.35 0.35

B1KROMO1 1965 0.35 0.35

B1KROMO1 1995 0.35 0.35

B1KROMO1 2.79 2.78

B1KROMO1 10.45 10.42

B1KROMO1 10.80 10.76

B1KROMO1 4.18 4.17

B1KROMO1 7.67 7.64

B1KROMO1 2.79 2.78

B1KROMO1 21.25 21.18

B1KROMO1 11.85 11.81

B1KROMO1 0.35 0.35

2R
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Homogeneity assessment

e Deciding which years to adjust for inhomogeneities
(using metadata, plots, ...)

[ D [ELYEARBEGINEND [vEAR COUNY PossieL [VEAMISIX BEGIN_EX END_DA] EREMARK C|C
[ x [BIBOJKOL |x | 1085 -_- | |
| [BIBOJKOL |x ' 1985 || 41 1424] |12 23.31984] 31.12.9999]

| [B1BYSHOL |x [1978] [ | 87 128 | [ [ |
---_--__I

| 2 [B1BYSHO1 |x | 1980, | | 43/ 14.08]
-I--_
---—--——

| [BIKROMOL [x | | _--__I

x BI1RADEO1 x = 1994 2 1.1.1994 31.12.9999 # # Fchange
B1RADEO1 x | 1994 . 2 1.1.1994 31.12.9999 # # obs
x_BIRYCHOl x | 1973 49 17.01 151973 28.2.1991 # #  \ichange
B1RYCHO1 x | 1973 49 17.01 1.9.1972  28.2.1991 # # obs
xx? BISTRZO1 x 1987 53 18.40
| |B1STRZO1 |x | 1988 30 10.42

| [BIUHBROL |x | 3] 1076] | | 18.2.1984] 31.1.1999|

| [BIUHBROL [ i #
|
| [B1VELIO1

? BIVELIO1  x

I

S [BIVYSKOT | TTS98 .

| [BIVYSKOL |x | 1999 ]

[ B2BOSKOL [x | 198] | | a3 _iiael | | | | | ]
| [B2BRECOL |x [1968] [ |  35] 12a5] [ | [ [ [[[[[]  [T]

B2BRUMO1 x = 1989 51 17.71 1.2.1989 31.3.1994 # # Echange
B2BRUMO1 x = 1989 51 17.71 1.2.1989 31.3.1994 # # obs V B|

1911 1915 1919 1923 1927 1931 1935 1939 1943 1947




Adjusting data

e using reference series based on correlations
e adjustment: from differences (ratios) ... years
before and after a change, monhtly

e smoothing monthly adjustments (low-pass filter for adjacent
values)

| I 1l \% \% Vi vk vk X X XX




Adjustments from monthly data

e smoothed with Gaussian low pass filter weights
approximately 1:2:1)

e monthly adjustments are then evenly distributed
among individual days

B2BPIS01_T_21:00

B2BPIS01_T_21:00

—— ADJ_ORIG ——ADJ_C_INC




Adjustment straight fromi daily data

e for each individual day (series of 1st Jan, 2nd Jan etc.)

e smoothed with Gaussian low pass filter for
120 dayS (annual cycle 3 times to solve margin values)

——ADJ_SMOOTH




Several iterations

e several iterations of homogeneity testing and series
adjusting (3iterations should be sufficient)

e guestion of homogeneity of reference series is thus
solved:

— possible inhomogeneities should be eliminated by using
averages of several neighbouring stations

— if this is not true: in next iteration neighbours should be
already homogenized




Filling missing values

e linear regression (tested and reference series), monthly

e by means of differences (tested and reference series),
monthly

(... years before and after filled value)

e studying charactersitics: t-test for AVG differences before and
after the value to be filled, change of STD (before and after the
value), etc.



Final remarks

e problem: detection of inhomogeneites near ends
of series ...

e open question: impact of automatization ...
(introduced only few years ago)



Analysis

e basic statistical characteristics
e fit distribution testing, transformations

e correlation analysis (autocorrelation, cross-
correlation, ...)

cycles analysis (spectral analysis)
extreme value analysis
smoothing (filters)
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