)

Norwegian
Meteorological
Institute y

———

Long-term homogenised
precipitation data sets for Norway

Elin Lundstad, Department of climate services, Norwegian

Meteorological institute

Petr Stepanek & Pavel ZahradniCek, Global Change Research
Institute, Czech Academy of Sciences

19.04.2017




Objectives

« Establish a quality assurance tools to identify and adjust
for homogeneity breaks

* Develop methodology to generate "homogenized™ daily
values of precipitation and temperature for given

locations

* Produce homogenized monthly and daily values of
temperature and precipitation for a number of long
climate series

 Faciliate analysis by providing homogenized data to
external users

Norwegian Meteorological Institute



Background for this work

 Cooperation on the field of homogenization of the Norwegian
meteorological institute and Czech hydrometeorological institute (past,
around 2004 - 2010, air temperature) and Global Change Research
Institute, Czech Academy of Sciences (now, 2016 - X, precipitation)

 Air temperature records — finished in the last years (Home.R, MASH),
now the task is precipitation

« Homogenization results applying SNHT, Home.R and MASH

* New results (for precipitation):
- November 2016, the first version

- March 2017, cleaned version from main problems (detected in the
first version, time shift etc.)

Norwegian Meteorological Institute



Precipitation homogenization, past

« About 20 years ago (1991-96) the SNHT method was used on some
Norwegian annual precipitation series and monthly temperature
series.

« The first results were presented in the DNMI report KLIMA
publications (Hanssen-Bauer et al. 1991) and (Ferland and Hanssen-
Bauer, 1992, in Norwegian).

« The last one was published in English in 1994 (Hanssen-Bauer and
Forland).

* Inthe first one 151 annual precipitation series of 75 years length
were tested; 52 stations were classified as homogeneous, 99 with at
least one break point
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Homogenization of precipitation
data in Norway (past)

The norwegian
precipitation
regions

OOOOOOOOOOOOOOOOO



Regional precipitation the last 100 years
Region 1-6
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Regional precipitation the last 100 years
Region 7-13
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Precipitation homogenization, update
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O Meteorologisk

Precipitation measurements e e

248 long precipitation series (1896-2015, various length), monthly data (with outlook
to process daily data)




Precipitation Stations availabtetmrought the time
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Correlation

coefficient

Correlogram of first difference 100 sampled series
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Precipitation homogenization, update

Home.R and MASH applied in the first step

* But Home.R (applying former definition of the regions): even if
It worked excellently for air temperature, it was not the case for
precipitation (finding outliers, finding breaks, ... )

* Only MASH could be used so far

* Need to compare it with another independent source
(verification): AnClim + ProClim DB solution

19/04/2017 DM WORKSHOP NOV 2013 Norwegian Meteorological Institute
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Other Home.R
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Other Home.R precipitation issues
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Homogenization using AnClim and ProClimDB

 Being developed since 1996

« Combination of several methods (break detection & correction, spatial
Interpolation)

 Experience with data from other countries (Slovakia, Austria, Germany, USA, Croatia,
Bhutan and others)

Daily Values : :
‘ Quality Control - Qutliers

‘ Comparing fo Neighbours Inferquartife Ranges

Daily, Monthly,
Seasonal and Homogeneity Testing

Annual Values I |

| Alexandersson Test Bivariate Test
|

| |
Several
tera.tions
L]

Reference Series

From Correlations From Distances
| |

Homogeneity Assessment

Adjusting Data

Probability

Daily Values

Filling Missing Values




Download data from Quality control Homogenization
database (e.g. Oracle) (ProClimDB) (ProClimDB/ANClim)
(LoadData)

10.0
0.8
add . @ 0.6 ™\
¢ [opa 6.0 0s \/',\\ / \
=S = .
" 4.0 0.2 v \

0.0 \
= e “WvMVA"A VVVANM{ WA
. Viwa v

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 0.8

1911 1915 1919 1923 1927 1931 1935 1939 1943 1947

120

15 4 Adustments: B2YPAYDT_T_AVG_1 [13) ———  Original seres
Adjustment

no

=1 A Al
w A

75

k) ' L ' ' ' ' L
1361 1966 1571 1976 1381 1986 1351 1936

»1echnical“ series and grid points calculation
(ProClimDB)




ProcData softwa '€, only one Data file, accompanied by Info_file

database processing D |EG_EL_ABER | YEAR | DAY | TIME [N [Mz = [ M4 |5 [ME [N7 [Mg
. _— B1BYSHI_SCE_ 0700 SCE 005 24 0700 00 000 000 000 000 000 oon 89900
*="Pracessing window (profile: slovensko) E1EYSHO_SCE_07.00  SCE 2005 25 07.00 2800 10.00 0.00 0.00 0.00 0.00 000 -999.00
| B1BYSHO_SCE_07.00  SCE 005 26 0700 sROn 1200 0.00 0,00 0.00 0,00 oon 89900
Menu : Reference | |B1BYSHOM_SCE_O7:00  SCE 2006 27 0700 28.00 .00 0.00 0.00 0.00 0.00 000 -939.00
Calculstes reference serias for each slalion gl ©15YSHO1_SCE_07.00 | SCE 005 28 0700 28,00 400 0.00 0,00 0.00 0,00 oon 89900
| |B1BYSHOI_SCE_07.00  SCE 2005 29 07.00 2800 439,00 0.00 0.00 0.00 0.00 000 -999.00
e T | B1BYSHO_SCE_07.00  SCE 5005 30 0700 JRO0 93900 0.00 0,00 0.00 0,00 oon 89900
| |B1BYSHOI_SCE_07.00  SCE 2005 31 07.00 2700 43900 000 99300 000 99300 000 -999.00
Sefects gieh NMumber of stations wilth average com| | B1BYSHOT_SNO_0700  SNO 1951 1 0700 5.00 .00 0.00 (.00 0.00 (.00 0.00 (.00
| B1BYSHOI_SNO_07.00  SNO 1961 2 07.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
| B1BYSHOI_SNO_07.00  SNO 1961 3 07m 0.00 0,00 0.00 0,00 0.00 0,00 0.00 0.00
Source files: - | B1BYSHOI_SNO_07.00  SNO 1961 4 07.00 0.00 200 0.00 0.00 0.00 0.00 0.00 0.00
It s U BT Ly B1BYSHOT_SNO_O7:00  SNO 1951 5 0700 0.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00
Data file _e't_hurv_mes_new_reconstrZl  BIBYSHOT_SNO_O700  SNO 1961 & 07.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
(Data Info file) - | B1BYSHOT_SNO_07.00  SNO 1961 7 07.00 0.00 0,00 0.00 0,00 0.00 0.00 0.00 0.00
clata’data_into.dof | |B1BYSHO1_SNO_O7.00  SMO 1981 & 07.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00
NAME IB 'HEUID®%< |1l |REGION | LATITUDE | LOMGITUDE |ALTITUDE |BEGIN  |END TLENGTH |MIss_cH D00 0.00 0.00 0.00
% [Bysifice pod Hostpnem | B187SHM_SCE_07-00 B1BYSHOT SCE 1767 4540 35 111961 3112006 46 0.00 0.00 0.00 0.00
%| Bystiice pod Hostgnem  B1EYSHOT_SNO_07.00 B1BYSHOT SND 17.67 45,40 35 111961  31.1.2006 46 0.00 0.00 0.00 0.00
|| Bystiice pod Hostprem  B1BYSHIT_SRA,_07-00 B1BYSHOT SRA 1767 4340 35 111672 3112006 135 0.00 0.00 0.00 0.00
ool K| Bystfice pod Hostpnem  BABYSHO_SVH_07-00 B1BYSHOT SWH 17.67 45,40 35 111961  31.1.2006 3 0.00 0.00 0.00 0.00
%| Halegov BTHOLEM _SCE_07-00 B1HOLEDT SCE 1757 4932 224 111961 3112006 46 0.00 0.00 0.00 0.00
%| Holesov ETHOLEDT_SNO_07.00 B1HOLEDT SND 17.57 45,32 224 111961  31.1.2006 46 0.00 0.00 0.00 0.00
%| Holesow ETHOLEDT_SR4,_07-00 BTHOLED! SRA 1757 4932 224 111353 31.1.2006 54 0.00 0.00 0.00 0.00
%| Holesov ETHOLEDT_SWH_07-00 B1HOLEDT SWH 17.57 45,32 224 111979 31.1.2006 2 0.00 0.00 0.00 0.00
%| Mapsiedia BTNAPADT_SCE_07:00 B1NAPAD] SCE 1752 4918 185 111961 311.2006 26 0.00 0.00 0.00 o.00
%| Napaiedla ETMAPADT_SNO_07.00 B1NAPADT SND 1752 4518 185 111961  31.1.2006 46
Napajeda BINAPAM_SRA,_07-00 B1NAPADT SRA 1752 4318 185 111883 3112006 118
%| Napaiedia ETMAPADT_SVH_07-00 B1NAPADT SWH 1752 4518 185 111977 31.1.2006 30
Bino B2BKVEDT_SCE_07-00 BIRKVENT SCE 1657 4319 223 21192 3111970 49
Bino E2BKVEDT_SNO_07-00 BZEKVEDT SND 1657 4519 223 311931 3111970 40
- |Bmo B2BKVEDT SR, 0700 BZRKVENT SRA 1657 4319 223 11192 3111970 49
- |Bmo E2BFISOT_SCE_07.00 BZEFIS SCE 1657 45,20 203 111919 3111979 Bl
v MELE B2BFISOT_SNO_07-00 BZEFISM SNO 1657 4320 03 41190 3111979 49
- |Bmo E2EFIS0T_SRA_D7-00 BZEFIS0 SR 1657 45,20 203 111916 3111979 B4
%] Bimo B2BFIST_SvH_07-00 BZEFISM SvH 1657 4320 o3 111961 3111979 19
%/ Bmo E2ETURD]_SCE_07-00 BZETURDI SCE 16,70 4516 241 111961 31.1.2006 3
% Bino B2BTURDT_SNO_07-00 BZETURMT SNO 1670 4316 21 111961 3112006 46
Ol %] 8o E2ETURD]_SRé,_07.00 BZETURDI SR 16,70 4516 241 111961 31.1.2006 46
% Bino B2BTURDT_SYH_07-00 BZETURMT SvH 1670 4316 241 111963 3112005 B
% Jinlava B2JIHLOT_SCE_07.00 BZJIHLM SCE 1554 45,39 560 111961 31.1.1969 3
r *-llh-hhi"r5| g e u"'UIIG?’j”HI n Qfﬂn I-I_.:n-’n__‘_r -F_‘F!'jﬂl:llr_E'l . i ChRIM 1R FRA A9 g FEN 11 1QR1LI'T| 1 14rkq q
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ProClimDB software

ﬁ_’l‘_.-.-'-PruEIimDB ¥7.61 {MONTHLY data) - |EI|5|

Options  Edit Getinfo Tools Tramsf Calculabke Calc2  Meighbors  Anomalies  Reference Homog  Adjust  Fill Miss  Window  Help

EEEIE R R R N = e =

= processing window (profile: slovensko) - |EI|5|
Menu : Reference m= Settings
Calcuiates reference aefies for each station given In [nfo Flig "
hem : From Correlations = Change PROFILE | |
Selects piven Number of stations with average correlation higher than a Limit and creates reference serles
Source files: _ _ Destination files: :
Fight click for context mend right click for context meny
Data file et _hury_mes_new_reconstr2.dbf Refer. Series  |datavef series dbf
(Data Info file) | dataidata_into.dbf RefInfo file datairef_ser_info o
Carrelations | dataicorrel dif Open File
Save as ... (Copy)
Save as DEF IV
Settings Process info: View / Edit Table ..
¥ Create Info File only Mumber of stations: & Open in Excel ...
) Difference in measuring periods (hase and s¢
Mumber of Stations taken into account! Load Template
Meighbours selected according to; correlatior - Undo
Lirnit - correlation hased on K13 column .
- - additional condition: limit distance: maximu ipavdlazelebread)
0.2100 Faste ame from Cliphoand
Maximum altitude diff. Meighbaurs can differ in altitude at least 100 m —
Base station has to have a lenght at least; 20 years.
- Meighbours have to have a lenaght at least 20 vears.
¥ Weighted average Minirnurm length of period in cormmon; 10 vears (selecting 5 stations out
Years per one part of a).
[:::::] Selected stations from the same region only! (Column 'Region’ in the
Info_file).
Cwerlap - vears
I:I Stations processed:
[ Allow lenght +- averlay 1 Elﬂﬁﬂ‘ﬁﬂl—wﬁ-zl . =
Correlations calumn
2 Last Output | Quit

| =N
Ready for action “_WI_ A

| Institute




ProClimDB §oftware

.61 (MONTHLY data) A
ctinfo Tools Transf Celculste Calc2 Meighbors Anomalies Reference Homog Adiust Fillbiss Window Help

R R HEs ek =E |

£ ocessivg i G SEAERN ez ref info t.dbf - Show_DBF.exe v1.2.4 10| x|
Menu: Reference =] " . . . .
File Edit Edit2 Records Figlds Options Help

R ; R Editing D dokumenty'.progr',proc data " DATA\zprac_CR'\¥se_od&lref info E.dbF - |ﬁ' |£|
) [e—— ID_1 ID_2 REGION [BEGIN END LEMGTH [REMARK CORREL [DISTAMCE [aZiMUTH [l
——— | e 2 o . [
B1BREY01_T_07:00|B1BREY01_T 07:00_1_d|T_07:00[1.1.1960 |31.121939] 10858]0st 0.00 0.0R0
e = | [ [B1BREYD1_T_07:00 [B1BREY01_T_07:00_2_d [T_07:00[31.12.1964]31.12.1884] 10957 ast (:29.3 aza0l 1228k
Fomeirioan | [ 5 S o B1LUHADT T _07:00 T _07:00(31.12.1960[31 12,2007 10957 v. cam 1825  176.4F0
B1VIZO01_T_07:00 T_07:00(31.12.1960[31.12.2007 10857 v. com 1871  134.4F0
L O | A O3HUSLO1_T_07:00 T_07.00 [31.12.196031.12.2007 10957 . com 23.66 70.350
iy e i AR R O3WSETO1_T_07:00 T _07:00(31.12.1960[31 12,2007 10957 v. cam 26,76 93.150
ooy 31 g stens b s ognon ot B1ZLIND1_T_07:00 T 07:00(31.12.1960[31 12,1996 10957 v. cam 2a30]  150.2F0
Overlap- years Info_fle)
I'Awl;lnw ! CBtaReEL T 2 IF-‘\ighlz click For conkexk menu I
o [B1BREYD1 T 14:00 [B1BREYD1_T 1400 1 d [T 147 : .. I 0.00 0.0R0
jan | s B1BREY0T_T_14:00 |B1BREYO1 T 1400 2 d|T_14;  2orkdata according to this column 3 9280 122.8F0
I E1 LUHAD1 T 1 4[”3 T 1 4: Sark data accurding ko n‘:\" EEIlUITII'IS CTRL+O Com -1 825 1 ?54 SD
B1VIZOD1_T_14:00 T_14/ | creies | tom 1871 134.4F0
O3HUSLO1 T_14:00 T 14 g next £ leom 23 66 70,350
O3WSETO1 T 14:00 T 14 Replace strings CTRL+L  lcom 26,76 93.150
B1ZLIND1_T_14:00 T_14: com 2a30]  150.2F0
Livf camas af Ehe codimn CIRE+T
B1BREYIT_T_21:00 |B1BREVO_T_21:00_1_d |T_21. I i 0.00 0.050
B1BREY01_T_21:00 |B1BREYO1_T_21:00_2_d|T_21: Fiter ot inta New Appiiation E aza0l  122.8F0
B1LUHADT_T_21:00 T_21°  Blank the cel cTRL+E | com 1825  176.4F0
BA1VIZOD1_T_21:00 T 21 Insert raw CTRL+I | com 1871 134.4F0
O3HUSLOT_T_21:00 T_21.  MarkfUnmark record for deleting  CTRL+D LSO 23 66 70,350
O3WSETO1_T_21:00 T2 Deleke rest (mark) CTRL4s  Lcom 26,76 93150
B1ZLIND1_T_21:00 T2 pecal rest funmark) CTRLAR  Lom 2a30]  150.2F0
B1BREYI_T_AVG |BIBREYDT_T_AWG_1_d |T_swvi  Coowrons!fo Cipboard CTRL+IW 0.00 0.0F0
B1BREYD1_T_AVG |BIBREYO1_T_fwG_2 d |T_mv  Paste rowls) from Clipboard CTRL+E 3 9280| 122.8F0
B LUHADT_T_AYG LV —— com 1825  176.4F0
B1VIZOD]_T_AVG T_pw " p— com 1871 134.4F0
OZHUSLOT_T_AVG T o ult viwer 2 o 7366| 70360
O3VSETO_T_AVG T_mvis |31.12.1960[31 12,2007 10957 v. com 26,76 92.150
B1ZLIMDT_T_AvG T s |21.12.1960[321 121996 10857 v. com 2030  150.2F0

L |

ﬂnl Bottarm | Sort | Delete Insert Mol St Command Exiceaf




Correlation coefficient

Spatial dependence

 Astrong spatial dependence is crucial for successful homogenization
* Precipitation may occur very locally
 With distance and higher altitude difference, correlations drops quickly down

* In case of Norway we find the strongest dependence in winter and lowest In
summer or autumn. From individual months, the weakest correlation is in

April
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Spatial dependence

DISTAI

precipitation:
example from the

DJF

; Czech Republic
i .
0.9
0.8
07 |
0.6 ¢
1.0 (9? 0.5
T o) e
0 500 %’s L 00 1500
) 0'3 -
0.2
ALTITL ol |
DJ| ' !
‘ Bl -08
% - < 0)8 T"“-'-..
] ’:227 afk- - < Os7
e &y, [ 1<06
<05 |
B <0+ FPWR

—‘I.IZI—I I ; | —1.U—| | —1.U‘|I

I I I T T T T
o 200 400 600 a00 0

T T T T | _m_ll T T T | _1'U4|

200 400 &00 a0 0 200 400 600 a00 0 200 400 600 a00 0

T T T T
200 400 600 a0



Data Quality Control

« Own approach, combination of several methods

10.0

8.0

6.0 4

4.0

2.0

0.0 1

-2.0

-4.0

1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 200C

Comparing with neighbours  comparing with radar

Interquartile ranges : . . : :
d J Comparing with expected information (not possible
values for Norway)

A B C |JD| E F G H [ J K L M N
REGIC ~ |ID (v )YH »|MONT ~ |D4 ~ |ST_BASH v |EXPECT [~ |REMAR~|ST 1 [v|sST 2 [vJsT3 [+)sT.4 [+JsT5 [+JDIF1:
T 0330 B2ETURDL T 0330 241,00 Altitude 23500 67000 203,00 21000 749,00 1
T 0330 B2BZABOL T 0330 st_1,di 11,58
T 0330 BIPROTOL_T_0330 | 1 st 2, di 36,35
T 0330 O3PRERDI T 0330 st 3, di 59,12
T 0330 OQ20LOMO1_T 03:30 st 4, di 62,38
T 0330 OICERVOL T 0330 st_3, di 01,95

T 03:30 B2BTUROL T 03:30 2006 6 25 27,30 17,28 17,30 16,10 15,50 15,80 16,10 -1



Year/

Month

rarrm00018450d
rarrm00018700d
rarrm00018500d
rarrm00017850d
rarrm00003780d
rarrm00004050d
rarrm00020520d

rarrm00018450d 2010

rarrm00029600d
rarrm00025300d
rarrm00029800d
rarrm00024890d
rarrm00022730d
rarrm00022840d
rarrm00023400d
rarrm00029600d 1977
rarrm00039750d
rarrm00041480d
rarrm00041550d
rarrm00038800d
rarrm00037740d
rarrm00039220d
rarrm00038600d

rarrm00039750d 2011

Test

Expect

values values

ONTH

11

ST_BASE EXPECT_TRF
173.0

5.5

870.0

173.8

207.0

49.2

85.407

82.517

201.865

Data quality control

REMARK
Altitude
st_1,Co
st_2,Co
st_3,Co
st_4, Co
st_5,Co
st_6, Co

Altitude
st_1,Co
st_2,Co
st_3,Co
st_4, Co
st_5,Co
st_6, Co

Altitude
st_1,Co
st_2,Co
st_3,Co
st_4,Co
st_5,Co
st_6, Co

Neighbours stations
ST_1 ST 2 ST 3 ST 4 ST 5 ST 6
24.0 360.0 92.0 144.0 164.0 372.0
0.9 Distance
0.9
Correlation  ©?
0.9
0.9
0.9
89.1 109.5 89.5 83.5 71.3 79.7
720.0 828.0 166.0 474.0 628.0 890.0
0.9
0.9
0.9
0.8
0.8
0.8
74.2 70.0 59.6 137.5 68.3 92.1
278.0 504.0 220.0 295.0 151.0 245.0
0.9
0.9
0.9
0.9
0.9
0.9
307.0 266.5 223.8 179.0 289.1 183.5




Data quality control

« 22 suspicious values detected in first version
« 19 suspicious values detected in second clean-up version

REGION 1ID YEAR MONTH ST BASE EXPECT TRF REMARK ST 1 ST 2 ST 3 ST 4 ST 5 ST 6
rarrm00018450d 173.0 Altitude 94.0 360.0 92.0 144.0 164.0 372.0
rarrm00018700d st 1, Co 0.9
rarrm00018500d st_2, Co 0.9
rarrm00017850d st 3,Co 0.9
rarrm00003780d st 4, Co 0.9

300 Test station )
7
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c
o
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IE
IE
2 |
S 100
| =
o
50 -
0
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Homogenization

 Detection — monthly data

 Two types of reference series

- one reference series calculated from the nearest or the
best correlated neighbours stations

- Pair-wise detection — comparison with each neighbours
station individually

« SNHT, Bivariate and t-test, and Home.R
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Homogenization

» Ensemble approach — results from many tests, for all month, seasons and
annual value




Homogenization - results

- 1stversion: 245 stations and 307 detected breaks
- 2nd version (cleanup): 248 stations and 222 detected breaks

Number of stations with given number of breaks
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Homogenization - results

- 1. version: 245 stations and 307 detected breaks
- 2. version (cleanup): 248 stations and 222 detected breaks

Number of breaks found per iteration

Number of new breaks

M1.round M2.round 3.round
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Inhomogeneities detection

Large number of detections (tens of thousands)

It is necessary to establish threshold — significance (empirically or
through testing)
Most inhomogeneities are detected in winter months and in

annual values

40000 Annual cycle of the all detected inhomogeneities
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Inhomogeneities detection

Number of breaks in individual years
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Adjustment {ratio)

Inhomogeneities adjustment

Reference series calculated from 5 neighbours best correlated
or nearest stations

Correction factor is calculated from differences 20 years before
and after breaks

Final correction factor is smooth by Gauss low pass filter for
iIndividual month

Normally we use own method for correcting daily data, in this
phase we used only monthly data
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Inhomogeneities adjustment

Average absolute size is much higher than median — mainly in
winter months

Average correction factor is 14.9 % and median is 10.6 %
In winter months correction is two times higher than in summer

Absolute size of the adjustment (ratio)
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Adjustment (%)

Inhomogeneities adjustment

- Correction factor was higher in the 1st iteration of

detection/correction (largest breaks were detected in the 1st
iteration)

- lstiteration (16.8 %), 2nd itereation (12.8 %), 3rd iteration
(11.8 %)
Absolute size of the adjustment (ratio)
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Inhomogeneities adjustment

Change of the correlations after adjustment (in case of negative
correlations, the series were not adjusted)
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Homogenization — new series
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MASH homogenization results
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1314 Breaks
« Average 5,2 breaks pr station
« 30 stations without breaks

40 19.04.2017



e 30 stations: > 11 breaks



Comparison with MASH results

Number of stations with given number of breaks
ProClimDB MASH
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Comparison with MASH results

Inhomogeneities adjustment

(correction factor) °1 g —
roiim

H MASH

- ProClimDB:
- Averageis 14.9 %
- medianis 10.6 %
- MASH (six times more breaks):
- Averageis 3,9 %
- medianis 2.0%
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L esson Learned

Won knowledge and experience with state-of-the-art algorithms for
homogeneity testing (Home.R, MASH)

The algorithms are essentially suitable, but must be interpreted and
compared carefully with metadata series.

Important to analyze annual, seasonal and monthly values.

Benefit to apply various algorithms, provide more robust detection of
violations.

Homogenization of daily values are important (tails of the frequency
distribution and extreme values) — it will be the next step
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