6835

Leefmilieu en Infrastruktuur
Waterinfrastruktuur en Zeewezen
Dienst der Kusthavens
Hydrografie

Qostende

Ministerie van de VI Gemeenschap 0307 009 0082 ‘
g o e P TR

HARMONIC TIDAL PREDICTIONS
ALONG THE

BELGIAN COAST

by

ing. C. Van Cauwenberghe

HS.N.B. - Bijdrage aan de Workshop over Getijen, Hogere Zeevaartschool, Amsterdam, 19 april 1991
Rapport nt. 38 van de Hydrografische Dienst der Kust, Qostende

613
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HYDROGRAFIE
OOSTENDE
HARMONIC TIDAL PREDICTIONS
ALONG THE
BELGIAN COAST
by ing. C. Van Cauwenberghe
INTRODUCTION

In the harmonic method of tidal prediction, the predicted astronomical tidal height about mean

sea level (MSL) y at time t, y(t), is based on the following formula (ref. 1) :
Y(t)=Z~1Fi* H, cos(VOi+Ui+Ni*t -Gi) (1)

Here Hi is the amplitude of het i-th tidal constituent or astronomical component
and where : Gi = the phase lag of the i-th constituent on the equilibrium tide;
VOi = the equilibrium phase of the same i-th constituent;
Fi and Ui = its nodal corrections on the amplitude and phase;

Ni = its angular speed, atronomically defined.

Normally a height datum, different from MSL, will be needed, e.g. the national reference
level like TAW or a local hydrographic chart datum. For applying the necessary correction

here Annex 1 will be useful for the Belgian coast.

THE DIFFERENT TIDAL PREDICTION MODELS
As soon as the Coastal Hydrographic Service was computerised (in 1983) three tidal predictions
models were developed following the formula (1) : VORDA - YORJAL1 (in 1984), VORDA -

VORIJA2 (in 1987) and VORDA - YORJA3 (in 1990).
1. The resemblances in the programming mainly are related to the calculation of VOi and to

the choise of the nodal corrections F i and Ui'
1.1. The argument of the equilibrium phase VOi is computed as a function of the following

so-called variables of Brown (ref. 1, 2, 3)



t : mean lunar time (expressed as an angle)
S : mean longitude of the moon
K : mean longitude of the sun
P : mean longitude of the lunar perigee
PS: mean longitude of het solar perigee
L’ = -L where L is the longitude of the ascending node of the moon (value changed in
sign in order to obtain uniformity in the formulae; L is the only one of the 6
variables, that increases towards the west).
.The formulae of this 6 variables are based on Brown’s theory, mentionned in ref. 2.
Here we used the formula, mentionned in ref. 4
where: t =K - S + 180° (for 0.00h. GM.T.)

PS= 281°,22083 + 1°,7191733100 # T + 0,000453 + T2 + 3 x 1070 4 13

S = 270°,434358 + 481.267°,88314137 + T - 0,001133 * T2 + 1,9 x 10 0= T3 )

K= 279°,69668 + 36.000°,768925485 x T + 3,03 x 10~ % x T2 %

P = 334°,320653 + 4.069°,0340329575 # T - 0,010325 T2 - 1,2 x 10™° + T3 )

L'= -259°,183275 + 1.934°,142008355 # T - 0,002078 T2 - 2 x 10”0 # T3 ; ()
}
}

Here T is expressed in "Julian centuries” of 36.525 mean solar days (equals 100 years) from

31/12/1899 - 12.00 h. GMT or mean noon of the Greenwich origin.

E.W. Schwiderski (ref. 4) published a very practical formula for T as a function of D, being
the number of days from 31/12/1974 - 00.00 h. GMT till the concerned day (e.g. D = 1 for
01/01/1975 - 00.00 h. GMT) :
T=_27.392,500528 + 1,0000000356 * D 3)
36525
with D =d + 365 (y - 1975) + Int [(y-1973)/4]

where : d = day number of the year (e.g. d= 1 for January 1)

y = year number > 1975

Int [x] = integral part of x

Now we come to the point where the exact formula for VOi can be given as a function of 1, S,
K,P,L’and PS:

VOi=Ai*t+Bi*S+Ci*K+Di*P+Ei*L’+Fi*PS+n.90° “4)
In this multinominal the integer coefficients A, B, C, D, E and F are to be derived from the
so called argument numbers or Doodson numbers (ref. 1 and 2), composed as follows :

Ai (Bi +5) (Ci +95). (Di +5) (Ei +5) (Fi +5) (5)
E.g. for S2 with 273.555 as Doodson-number :

VO =2 (K-S+180°)+2%S-2+*K+0+«P+O*L"+0%PS+0%90°=0°

S2
Here n. 90° is a term where n equals 0 or 1 or 2 or 3 following ref. 5




In the 3 models VOi is calculated once a day.

1.2.

For the nodal corrections Fi and Ui’ the values of Horn have been used for the 3 models,
as explained in ref. 6 and 7 and as far as they have been tabled in ref. 8.

The values in the tables (ref. 8) only have been given for the first of January; for that
reason a subroutine program for interpolations with divided differences is employed (ref.

9). Here too the interpolation subroutine occurs once a day.

2. The differences between the 3 models mainly concern the choise of the harmonic constituents

and, only for YORDA-VORIJA3, the application of a correction on the FM2 and FSZ_

values of Horn.

2.1,

2.2

VYORDA - VORJA 1 still uses the classical 60 harmonic constituents, as they wece a

matter of common knowledge till the middle of the sixties. These data for Oostende,

Zeebrugge and Nieuwpoort were the results of a harmonic analysis, based on the method,
described by G.W. Lennon (ref. 10), carried out in the Royal Observatory in Brussels and
based on the post-World-War II - observations of the Coastal Hydrographic Service -
QOostende (ref. 11).

The Annex 2 shows the listings of concerned constituents, used in VORDA - VORIJA 1.

Towards the end of the sixties, it became clear that, for shallow water tides (as we have
along the Belgian coast), some new tidal terms could be identified. In the Tidal Institute
and Observatory Birkenhead (U.K.) it led to the development of the Extended Harmonic
Method (EHM) of analysing and predicting shallow water tides, based on 114 components
(ref. 12).

For the Belgian coast we still had to wait for a long time before a more extensive analysis
was possible.

Hourly tidal records of 1983 (being a mean year in the nodal cycle with L = 90° on
14/03/1983) benevolently were analysed in 1986 with the HATYAN 30 - program by
the Rijkswaterstaat - Dienst Informatieverwerking,

As a result of this analysis, 195 constituents for each coastal harbour (Nieuwpoort,
Oostende and Zeebrugge) were available now.

Afterwards a selection has been made in order to retain only the components, higher than

1,5 cm., 57 in number. These were introduced in the VORDA - VORJA 2 - program.,

Compared with the first program now 21 new constituents were added, while, on the other
hand some 24 others were deleted in accordance to the criterion, mentionned before.

Annex 3 represtents the data, chosen for VORDA - VORIJA 2.



2.3. For YORDA - VORIJA 3 once again the choise in the harmonic components for Oostende

has been changed and, as stated sub 2, a correction on two F- values was implemented :

2.3.1. From 1989-1990 on, the tidal data of Oostende for some more recent years were

analysed in Belgium, first for the period 1981-1988 with the program ANZ of the KU

Leuven (Katholieke Universiteit Leuven) - ref. 13 - and afterwards for the period

1981-1989 in our own service with the program HARTIS.

The last one was a creation of the BMM (Beheerseenheid Mathematisch Model - Noordzee

en. Schelde-estuarium‘ - Ministerie van Volksgezondheid) (ref. 14) which, with the

agreement of this service, has been implemented on our own computer-system,

At the same time the 2 last programs could be controlled on quality for 1983, because

meanwhile the tidal analysis for this year was carried out by 2 more qualified

institutions abroad (Delft Hydraulics Laboratory and POL or the Proudman

Oceanographic Laboratory).

This abondance of analysed data allowed us to conclude which components are stable and

which are rather variable in time.

Concerning the choise of the components for YORDA - VORJA 3, we took for M2 and

S2 the mean of the different results of analysis for 1983; for the other constituents the

mean of the 2 periods were taken into account after implementing the following

formulae on the components of the 2 series :

Hi * COS Gi = Z)\Hl * éos Gi/n }
H. +sin G, = L|H, +sin G./n ) (%)
1 1 1 1 }

By calculating the mean ( }1) and the standard deviation (¢0-) on the different Hi— and
Gi—values, we often see a big scatter; statistically this phenomenon also has been analysed
by Y. Adam and A. Pollentier (ref. 14 and 15) and by I. Hermans (ref. 13).
Introducing a very rigid criterion, namely :

Hi > 1,25 cm

O‘Gi< 20° ,
compared with VORDA - VORJA 2, now a lot of components are to be deleted (14 in
all) such as all the long periodic species, except for SA (7 in all), 2 diurnal components
(RO1 and Ml), only 1 semi-diurnal constituent (OQ2), 1 quarter diurnal species
(3BMK4), 2 of the sixth diurnal type (2NM6, 2MNU®6) and 1 eight diurnal component
(MSNK 8); on the other hand SO3, used in VORDA - VORJA 1, is fished up again,
while 4 more new constituents have been added (ZMK2, MNU4, 3MO5, 2MSK 8).
The Annex 4 represents a list of the harmonic constituents, - 48 in number - used in
VORDA - VORJA 3; also an ordering following the magnitude of the amplitudes is

made in the same Annex. The last sequence is very similar to the listings of I. Hermans as

given in Annex 5 (ref. 13).



2.3.2. The nodal corrections Fi and Ui’ as used in the formula (1), are factors varying in a
period of 18,6 years, being the nodal cycle; these variables are thus dependent on the
longitude of the ascending node of the moon or L.

In 1.2. we mentionned that, so far, the nodal corrections of Horn for the 3 models were
applied. In the Annexes 6 and 7, where uncorrected and corrected values of HMZ and
HS2 for 15 years have been shown (results of the HARTIS-program), we can see that
the nodal corrections (here these of Godin (ref. 16)) are not adequate for our regions; in
fact for M2 there is a degree of over-correction, while for S2 we can ascertain the
contrary. With the nodal corrections of Horn this phenomenon is very similar. As
indicated by M. Amin (ref. 17), probably this changes of nodal corrections from their
equilibrium values are mostly due to bottom friction for the shallow-water regions
around the North Sea. In the Netherlands mainly C. Landsheer and J. Doekes (ref. 18, 19
and 20) found some additional corrections to apply on the nodal corrections of the
amplitudes of the most important components (mainly M2, S2).
In YORDA - VORJA 3 experimentally we did the same for the amplitudes of M2 and
S2 for Oostende :

- for M2 : in stead of using FMZ of the Horn-tables we took :

0,60 * (FM2 of the Horn-tables - 1) +1
- for S2 : in stead of using FSz of the Horn-tables we took :
- 0,60 * (FMz of the Horn-tables - 1) +1

Probably in the near future more refined adjustments on the nodal corrections of several
other components can be introduced, after studying the results of some more years of
harmonic analysis.
The Annex 8 represents the tidal predictions with VORDA - VORIJA 3 for 1 month.

EVALUATION OF THE DIFFERENT METHODS
Some results of a comparison between computed sea levels (HW/LW and hourly heights) over

certain periods and observed sea levels (also HW/LW and hourly heights) over the same periods
were presented already in ref. 21; the Annexes 9 and 10 show 2 examples of this comparison
for Oostende, where, besides VORDA-VORJAl, VORDA - VORJA2 and POL, also 2
methods of the KU Leuven were considered.

As later on the results of YVORDA - VORJA 3 became available, the Annex 9 could be
extended with the mean and standard deviation of the differences, determined with the last
method.

Here I want to stress thas since World War II the tidal predictions of POL (formerly IOS) has
been used in the Belgian Tide Tables; particularly for Oostende these data are obtained by the
so called Harmonic Shallow Water Correction Method (ref. 22).



The Annexes 11 and 12 represent some more examples of quality control for Oostende :

Annex 11 is related to HW/LW controls for Oostende, on days with excellent weather
conditions during summer 1989.

Annex 12 concerns 2 complete years (1989 and 1990) for Oostende, where, once more, the
HW/LW (heights and times) are quality controlled .

In Annex 13 the means and standard deviations of the differences between the computed and
observed hourly heights are given for :

(1) the year 1989;

(2) some periods of the summer 1989 (good weather conditions).

Finally Annex 14 - simular to Annex 12 - gives the evaluation of VORDA - YORJA 2 and
of the so called POL-predictions for Zeebrugge, the last being derived from the Oostende
predictions.

A general conclusion of all these quality controls is that VORDA - VORJA 3 most often gives
the best results.

The tidal predictions for Oostende of POL, used so far, may be discontinued before long,
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ANNEX 1

US| ENVE
REFERENCE LEVELS ALONG THE BELGIAN COAST
NAP — 0,024 M 0,031 H—-' ) 0,034 M — NAP
MSL N1EUWPOORT uoerNDET ZEEBRUGGE MSL

(1972.3-1990) 11972,3-1990) (1972,3-1990)

2,279 M 2,272 M 2,303 H 2,269 M
TAW TAW

0.188 M
H ZEEBRUGGE
0,508 M 0,388 M
H OOSTENDE

H NIEUWPGOORT

LEGENDt NAP: "NORMAAL AMSTERDAMS PEIL™ OR HEIGHT DATUM IN THE NETHERLANDS

MSLt: MEAN SEA LEVEL

TAW: "TWEEDE ALGEMENE WATERPASSING"™ OR NATIONAL REFERENCE LEVEL
IN BELGIUM

H + MEAN LOWLOWWATERSPRING OR CHART DATUM




ZEEBRUGGE(1963%-196¢

Royal Observatory, Brussel, Belgium
NIEUWPOORT(1967) OOSTENDE(1944-1964)
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Annex 3

ZEEBRUGGE(1983)

Origin : Rijkswaterstaat - Dienst Informatieverwerking
NIEUWPOORT(1983) OOSTENDE(1983%)

HARMONIC CONSTITUENTS (57) USED IN VORDA-VORJA 2
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HARMONIC CONSTITUENTS(48) USED IN VORDA-VORJA 3
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Sequence number:: ordering according to the magnitude of the Hi—values

G. values are referred to GMT
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Annex 5

E F Argument- n Darwin-

getal

272.556
465.455
565.555
363.555
227.655
447.455
335.655
254.556
635.735
693.555
545.555
835.755
225.655
483.455
056.554
355.555
X63.655
865.655
665.455
647.455
X91.555
637.555
253.555
563.555
X55.555
T73.555
383.555
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3MN4
3M05
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0Q2
2MSN4
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M3
3MSN10
2MNK 8
4MN6
2MV6
3M2810
4MS6
OP2
MSO0S
M10
SMS12
SK3
MVS2
2MNS4
MSK5S
2MN2S2
4MN10
MsSf
MB2
RO1
DELT2
Ssa
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Optimale volgorde van®getijcomponenten voor OQostende

(bron : I. HERMANS (1989c)) - See also ref 13

optimum ordering of the constituents for Oostende



periode van [376 tot 1330

MZ ruwe waarden M2 verb waarden — -—

76 8@ 84 88

///A\\\ 186 cm
183 cm
180 cm
177 ecm
76 77 78 73 83 81 82 83 B84 B85 86 87 88 83 90
H=A%x(Jr—-82)+BxSIN(((JR-823/PERICDI*3648)+C
PERIOD 18.61 Jaar | A=-.83151 cm | B=-2.206 cm | C= 188.67 cm
verb waarden — — — gemidd.verschil .186 cm ST AFW 24.65 cm B ~ ST AFW = .08835
PERIOD 18.61 Jaar | A=-.09284 cm | B= 4.153 cm | C= 188.37 cm
ruwe waarden gemidd.verschi11-1.764E-12 cm ST AFW 1.164 em B ~ ST AFW = 3.57

Peq108II0D

PoaO8IIOOUN
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1976-1990

PERIOD

681 = MdY 1S ~» 8 W3 g42p° MdJY 1S wWd E£1-3998 2~ [ YydsJar-ppLwal uspJrEM 3MNJ
wo g12'€G =2 | Wo 21@8"-=8 | w2 2965@" =Y | <4®Rr 19°81 OOIN3d

811 = MdJd LS ~ @ WO $BS° MdY LS WO £3938@@Q°—11YdsJaa-ppiwsl - — — uspJyeem qJsA
wo $E1°ES =2 | wo 9863°-=8 | wo 128@° =Y | Jeer 139°81 0OIN3d

I+ (B3EX(UO0IJdId/ (Zb-dL ) I INISXE+(2b~4[ ) x-E=H

W6 68 B8 <8 98 S8 +B8 EB <28 18 B8 BL 82 22 3¢

|

w3 (g

uncorrected
corrected

ANNUAL, VALUES OF Hg, FOR OSTEND
(WITH CYCLIC CURVE FITTING)

wo g

88 »8 @8 9¢
— — — uUBpJeEEM gJ43A 2GS UspJeEM BamnJd 29

P66l 303 9261 URA =2potJad

DIENST DER KUSTHAVENS

HYDROGRAFIE
OOSTENDE




Annex 8

DIENST DER KUSTHAVENS

HYDROGRAFIE
OOSTENDE

EXEMPLE OF A MONTHLY TIDAL PREDICTION WITH VORDA-VORJA 3
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CUAS'TAL HYDROGRAPHIC SLRVICH

OSTEND

Helght e — Time min

ANNEX Y

QUALITY CONTROL ON TIDAL PREDICTIONS

HW/IW(heights and times) for OSTEND
Period : from 15/09/86 to 15/10/86

STANDARD DEVIATION

CONTROL. 3

30
28 -
26 -
24
22
20 -
18 -
16 -
14 -
12 -
10 -
8 ~f
6
4 4
2 -]

NONNNANSNANNNNANNY
LLLLLLLLLLAE

-
~

16
14 14 14
13 13 13

11 11 11

12 12

MOONNANNANNNN
L L L Ll

0774 ©

7.

L ] T
Td Hw min Td LW min

T
HW cm

&
T
@
-
1]
3

P «kuut Y «kutz VORDA! VORDA 2 XX potL "1 voroas

Hefght em — Time min

MEAN ERROR
CONTROL. 3
30
20 —
12 15 13 12
10 - a ?
. 0.
2 2 ://; 3
o 0 K] oy
[N} Ef Lf EZF?E% ]
-2 - -2
-6
-10 - -7
—-20 T T T r

KuL1

Hg. HW cm Hg. LW cm Td Hw min Td LW min

Y «kutz VORDA1 VORDA 2 XX poL [ Jvoroa3




Annex iU

COASTAL HYDROGRAPHIC SERVICE

OSTEND

) QUALITY CONTROL ON TIDAL PREDICTIONS

3 types of weather

(hourly heights) for OSTEND
Tidal type : SPRINGTIDE

Periods : 08-09/0%/85 windstrength 0-2

34
5-6

01-02/02/87
21-22/11/87

STANDARD DEVIATION SPRING TIDE

7777

/

A H IS IA YL,
UIIIIRNNNININNNNNNNY

27

770777

S AYIA Y.
SN

Q7777777

QA4
| /////2///

%/////////////%////////////%/,

e /////////ﬂ////////-

. /////////%////,/////-

-6 Beaufort -

3-4

0-2

VORDA A VORDA 2,

BN kuz

MEAN ERROR SPRING TIDE

KULt

13

Y777k

DT

YA/
NN

-28 _

1
6-6 Beaufort

i
3-4

I
o-2

VORDA 4.

B2 vorona

KULY Y kuz



Annex 11

DIENST DER KUSTHAVENS

,JHYDROGRAFIE QUALITY CONTROL ON TIDAL PREDICTIONS

"O0STENDE

HW/IW(heights and times) for OSTEND

Periods : 23-24-25/6/89
6-7-8-9-10-11-12-13-22-23-24_25-27-28-29/7/89
2-3-L— 5-6-7-8-18-19-20-21-22-2%/8/89 '
4-5-6-7-17-18-19-20-21/9/89

BEMIDDELDE AFMIJKING BETIJUWIDRSFELLIMG (mean)
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DIENST DER KUSTHAVENS

HYDROGRAFIE  oiyartoy CONTROL ON TIDAL PREDICTIONS

OOSTENDE
Years : 1989 en 1990

VOORSFEL. H.D. - DIGITIZER HODG-EN LAAGWATER
FERIODE! 1- 1-89 tot em met 31-12-89

FARAMETERS TI.JD (hh.mm)

e e T Y Y T o]

HW/IN (heights and times) for OOSTENDE

(VOKDAZ)

P AP

Annex 12

GEMIDDELRE = 0,02 GEMIDDELDE =
VARIANTIE = 2,16 VARIANTIE - Year
STANDAARDAFWIJRING = 0,12 STANDAARDAFWIJKING =
1089
VOORSFEL, H.D, ~ DIGITIZER HOOG- EN Lanswnrzn (VORDAZ)
FERIDDE: 1- 1-89 tot en met 31-12-89
FARAMETERS TIJD (hh.mm) PARAMETERS
GEMIDDELDE = 0,02 GEMIDDELLE =
VARIANTIE = 1,39 UARIANTIE =
STANDAARDAFWIJKING = 0,10 STAMNAARDAFWIJKING =
YOORSFEL, BIDSTON - DIGITIZER  HOODG- EN LAAGWATER (POL)
PERIODE! 1- 1-89 tot en mel 31-12
PARAMETERS TIJD (hh.mm) PARANMETERS
GEMIIDELDE = 0,05 GEMINDELDE =
VARIANTIE = 1,26 VARIANTIE =
STANDAARDAFWIJKING = 0,09 STANUAARDAFYIJKING =
YOORSFEL, H.D, - DIGITIZER HOOG-EN LAAGWATER (YORDA2)
PERIODE} 1- 1-90 tot en mot 31-12-90
FARAMETERS TIJD' Chh.mm) PARANETERS
GEMIDDELDE = 0.03 GEMIDDELLE =
VARIANTIE = 2,21 UARIANTIE =
STANDAARDAFWIJKING = 0,12 STANDAARDAFWIJKING =
VOORSPEL. H.D., - DIGITIZER -HOOG-EN LAAGWATER (VNRDA3) Year
PERIOLE: _1- { SQ_EEE_EH_MDt §1-1 -920
PARAMETERS TIJD (hhemm) FARAMETERS 1990
GEMINDELDE = 0,02 GE{IDDELEE = -1,92
UARIANTIE = 2,01 YARIANTIE =
STANDAARDAFWIJKING = 0.11 STAHDAARIAFWIJKING =
YOORSFEL, EIRSTON - DIGITIZER HOOG-EN LAAGWATER  (POL)
FERIONE! 1- 1-90 tot en met 31-12-90
PARAMETERS TIJD (hh.mm) FARAMETERS
GEMIDDELDE = 0.01 GEMIDDELUE =
VARIANTIE = 2,18 VARIANTIE =
STANDAARDIAFWIJNING = 0.12 STANDAARDAFNIJKING =




DIENST DER KUSTHAVENS- Annex 13

HYDROGRAFIE
OOSTENDE QUALITY CONTROL ON TIDAL PREDICTIONS
Hourly Heights for OOSTENDE
1) Year 1989
METHOD l Mean l Standard deviation
VORDA 2 -3,% cm 23,3 cm
VORDA 3 -3,% cm 21,4 cm
2) Summer 1989 (excellent weather conditions)
VORDA 2 VORDA 3
PERIODS
Mean Standard |Mean Standard |Number
deviation deviation|of days
Juni 1989:23/6 t.e.m.25/6 1,5cm |12,7em | +1,55¢m | 10,em 3
Juli 1989:06/7 " 13/7 -5,%mn 18, %cm +0,% cm | 12,6¢cm 8
22/7 v 25/7 -2, lcm 8,2cm +3,29cm | 7,9%m 4
27/7 " 29/7 -1,9m 11, %cm +3,9 cm| 9,3cm 3
August 1989 : 02/8 t.e.m.8/8 |[-9,3cm 15,4¢cm -6,% cm | 10,%cm 7
18/8 " 23/8 |-3,6cm 11,5cm +1,7 ecm| 9,0cm 6
September 1989:4/9 " 7/9 |+0,20cm |12,8cm +8,8 cm | 8,7cm 4
1/9 v 21/9 |[-7,0 em [20,2 -6,7 cm| 17,8cn 5
40
days




DIENST DER KUSTHAVENS

gggggggfm QUATITY CONTROL ON TIDAL PREDICTIONS

Years 1989 en 1990

HW/IW (heights and times) for ZEEBRUGGE

Apnex 14

UOORSFEL, H,I, - DIGITIZER HOOG-EM LAAGWATER (VORDIAD)
PERIODE: 1- 1-8%9 tot en mot 31-12-89
FARAMETERS TIJD (hh.omm) FARANETERS GETIJ (cm)

GEHIDDELDE = 0,00 GEMIDDELIE = +0,26 Year
YARIANTIE = 2,27 VARIAMTIE = 505,87
STANDAARDAFWIJAING = G.12 STANDAARDAFWIJRING = 22,49 1989

VOORSFEL. RIDSTOM - LIGITIZER HOOG-EN LAAGWATER
FERIODE: 1- 1-89 tot en met 31-12-89
FARAMETERS TIJD Chh.mm) FARAMETERS GETIJ (cm)
GEMIDIELDE = 0.03 GEMINDELDE = -5.32
VARIANTIE = 1,35 YARIANTIE = 513.88
STANDAARDAFWIJRING = 0.10 STAHDAARDAFWIJRING = 22,467
YOORSFEL, H.D, - DIGITIZER HOOG-EN LAAGWATER (VORDAD)
PERIODE! 1- 1-90 toi cn wet 31-12-70
FARAMETERS TIJO (hhemm) FARAMETERS GETIJ (cm)
GEMIDLELDE = 0,01 GEMIDDELLDE = -0,44 Year
YARIANTIE = 2,37 VARIANTIE = 737456
STANDAARDAFWIJNING = 0,13 STANUAARDAFWIJNIHG = 27.16| 4990

VOORSFEL, BIDSTON - DIGITIZER HOOG-EM LAAGWATER
FERIODE? 1- 1-90 tobt om met 31-12-90

FARAMETERS TIJD C(hhemm)

GEMIDDELIE = 0.00
VARIANTIE = 2.23
STANDAARDAFWIJIRING = 0.12

GEMINDELDE
VARIANTIE

STANDAARDAFWIJNING




