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INTRODUCTION

Reliable data are rather scarce, which is to
be regretted, because subsidence 2 of the Dutch
soil 1S one of the main threats to the existence
of the Netherlands as a nation; if not at this
moment, it will be in the future.

The C-14 investigations made for the Delta-
Commission by Prof. HI. de Vries of Gronin-
gen show the age of the bottom of the "lower”
Feat layer to De about 7200 years. As this
ayer is about 18 metres below H.W. (the
height where plants start to grow), the average
subsidence has been about 34 metre/century.
If the subsidence should continue at the same
rate, we would after another 7200 years need
hlgh dikes. Though this could he done techni-
cally, the threat of salt-seepage would be very

serious. Only a short coast “could provide 2
maximum of “defence.

For practical purposes we need to know:
(1) how much the sea-level rises as compared
to Dutch Ordnance Datum (N.A.P.S);

(2) the rate of subsidence of our dikes and
buildings.

~ These figures are not the same. In the past,
investigators (myself included) used the data
of the Rijkswaterstaat (Public' Works Depart-
ment), gained from the many ?auges placed
along the coast and estuaries of our country
and “published annually since 1854. Further
research has shown me, however, that this
method is far too simple and that it leads to
incorrect conclusions. Since 1945 | have there-
fore renounced the correctness of the con-
Ciléjz%())ns | published in 1936 (VAN VEEN, 1936,

DUTCH ORDNANCE DATUM (N.AP.)

In 1682 Burgomaster Hudde had eight marble
stones built into the new sea defence works
of Amsterdam. There is still one left. The

epartment), s Gravenhage.

ZSUQSI ence o; relatllve subsidence, here in?Iudes

1 Rijkswaterstaat, Directie . Benedenrivieren (Pu-
blic Wor%s[l.e} 5 t % (
compaction, rise 0

sea level, tectonic movement, etc.

h_elglht of the water level in the Amsterdam
tidal harbour was measured every hour of the
day and night. There is an interruption of 15
years when some supervisor destroyed those
readings. The average tide was about 1 foot,
and the N.A.P. was originally (1682) meant
to be the average H.W. at Amsterdam. Now,
in 1954, it is about mean sea level, from which
a rough average subsidence flgure of about 5
to 6 cm per century can be deduced.
~The graph of those readings is qlven in
figure 1| must consider this graph as the most
accurate one concerning our subsidence. The
%ra h ends when the Zuiderzee was closed in
932. In 1872 the 1) was closed, so that the tide
has not reached Amsterdam since then. The
dots hetween 1872 and 1932 give a spread of
some centimetres. This is largely due to the
discrepancies caused b;/ levelling” between the
N.A.P.-stones at Amsterdam and the (Tlaugles
outside the 1J-dam, a distance of several kilo-
metres. My study of this N.A.P.-graph has
been published in an earlier paper (VAN VEEN,
1945). The conclusions reached were:

1. The Hudde-stones did not sink much be-
tween 1700 and 1860. Or, if they did sink
anremany, the sea level would have sunk
almost the same amount.

2. The Hudde-stones showed an accelerated
sinking since_ 1860. It is now about 16
cm/century. The last Hudde-stones (the
disappeared graduall;ﬁ, may have sun
because of heavier traftic across the bridges
in which they were built.
Amsterdam is perhaps not a very good place

to establish an Ordnance Datum. The soil con-

sists of a soft peat layer, but the houses and
other structures like “bridges and locks are
built on poles. During the last war | had the

%rlv_llege to see a map, made by the Survey

ffice” of the Municipality of Amsterdam,
which showed that all housSes and structures
of that town subsided, old ones as well as new.

The map was lost during the war, but | remem-

ber subsidence figures of 20 to 40 cm in some

decades. The Oude Kerk (Old Churchz and
the Royal Palace were among the least sub-
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ALTERATIONS OF ZERO OF NAP-GAUGES

Fig. 2 — Alterations of zero of N.A.P.-gauges.

siding structures. They had the same rate of

subsidence as the N.A.P.-stones, placed in
1682.

SUBSIDENCE GAUGES

The Netherlands have no subsidence gauges,
but they may be built soon. A subsidence
?auge for a sandy soil may be constructed as
ollows: a tube long enough to reach into
the sand bottom; in it an iron rod resting,
without friction caused by the inner sides of
the tube, on a large block of concrete at about
22 m depth. The tube should not rest on that
block, because it will take friction from the
settling sand around it and therefore would
exert too great a force on the concrete block.

The %au%e should be on the beach and the
tide should be measured daily at the iron rod
preferably however, the mean sea level instead
of the tide. The tide could be damped out
(choked) in the same way as the medimario-
metre 1N Brest does.

If we placed such subsidence gauges at Cad-
zand, Schouwen, Schevenln?en, etten and
Terschelling we could learn fo know our sub-
sidence dafa on those spots. TheY should not
be placed near estuaries, because the mean sea
level and tides would change there, owing to
future technical works and natural silt move-
ments. Onlg Scheveningen and Petten are not
influenced by estuaries.

One of those two subsidence gauges could
be used as the new Dutch Ordnance Datum,



the old one at Amsterdam being not very
reliable 3.

REGISTERING AND _NON-REGISTERING
RAPGADGES
The non-registering gauges seem to be the
best, because the registering apparatuses need
more adjustment. An unnoficed error of only
1 cm will be read as 20 cm, because the scale
of registration is 1 to 20 as a rule.
Of course, we always will need N.A.P.-
%auges, we cannot possibly do without them.
hey are adjusted at irreqular intervals by
means of Ievellln? procedures which are more
or less accurate. If a surveyor finds a mistake
of sag/ + 5.cm, he changes the position of the
N.A.P.-gauge. If his successor, a year or So
later, finds a mistake of — 6 cm, he again
changes it. This goes on continually (fig." 2).
The readings have to be altered alSo.
N.A.P.-gauges are continually moved up
and down. Their Purpose Is not to give sub-
S|dence-f|?ures, but to give the exact height of
N.A.P. all over the country. They are wholly
unfit to be used as subsidence gauges. If we
could assume that there were no mistakes at
all in those continual levellings, all our N.A.P.-
%auges would ?lve the subsidence curve of the
udde-stone at Amsterdam, in Delfzijl as well
as in Cadzand. The difficulties of re-correcting
the readings on the often corrected N.A.P.-
gauges are legio.
In 1950 | asked surveyor J. M. Saarloos to
investigate some old fixed ?auges and bench
marks which had escaped attenfion (or nearly
s0) of our_verE/ active Waterstaat 5people. The
result of his study (saarLoos, 1951) was:

Locality subsidence

Terschelling (since 1832) 7 cm/century
Katwijk (since 1767/1805) 7
Brielle (since 1747/1815) 7
Petten (since 1860) 3

| would not say that the fiqures of 3 to
7.cm per century are very exact. The¥ agree
more or Iss with the graph of figure 1, how-
ever,

. DIKE SUBSIDENCE
A dike settles extra because of pressure on
the sub-soil, because of shrinkage of its own
body, and because of weather “erosion. The
maximum amount we found for an important
dike was in the order of 3 m in a century,

3 There is a "zakbaken” at Rotterdam now, made
by the Municipality. This "sink-beacon" is not a
gauge, however. It is only a bench mark or muni-
cipal ordnance datum.
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often it is no more than vi m per century, or
even less. Not much is known about dike sub-
sidences, o -
~The Delta Commission ordered an mvestha-
tion of the settling of dikes, but the results
are not available as yet. It is an historical as
well as an archeological investigation. For one
of the main dikes of the Netherlands the
levellings since 1552 were discovered in one
of the archives. It is an interesting study which,
so far, seems to show that the surge ‘of 1570
was a very high one, that most of our dikes in
the Southwest were then very strong indeed,
and that the extra Subsidence of dikes seems
to be considerable. o _

It would appear that it is impossible to
deduct geological subsidence from the flood
damages in ‘certain centuries. Those flood
damages were caused largely by lack of main-
tenance of the dikes. Vierlingh's advice (1575)
to level all dikes once in 7 years has never
been taken to heart. Dikes will sink.

In the southwestern part of the Netherlands
about 20 so-called fiood stones have been put
into the best constructed buildings to record
the height of floods. They may be reliable, or
not very much so. A seriés of ‘them is at Wil-
lemstad (fig. 3). The flood of 1775 was an ex-
cessively high™ one, higher than the one in
1570, According to the frequency curves of
to-day a flood of the same height as that of
1775 "now_occurs once In every 5 years on an
average! This is an example how our buildings
and dikes are sinking. _ _

The house at Willemstad was built by Prince
Maurits about 1600 for military purposes. The
soil is normal sandy marsh Silt, and as the
house stands at the harbour, one gets the im-
pression that if it has sunk more than one
metre in 350 Years, as the stones would imply,
the whole village and its harbour terrains and
quays must have sunk about the same amount.
The dike which runs, through Willemstad
perhaps more, because it is heavier.

The average "subsidence" which might be
deduced from these “flood stones™ is ahout
v2 Metre per century, but this is not exact be-
cause the presumption that the old floods were
of the same intensity as the flood of 1953 may
be wrong. Instead of “intensity”, however, we
should use the word “surge”, a surge being the
wind-effect above ordinary high water.

We have some vaﬁue idea, based on our
preliminary studies, that the floods of 1570,
1682, 1775, 1776 and 1953 are comparable in
,Surge”. Those were at least the highest in the
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southwest. 1+ they had the same surge, the unprecedented flood. We never can say: "we
"flood-stone subsidences” for the most Teliable  have had it”.

stones are as follows: (2)  The rate of subsidence of the old
Locality subsidence houses, dikes and other structures seems to be
“Goesse Sas 1682— 1053 035 m per century MUCh_Qreater than the rate of subsidence of
eWillemstad 1775— 1953 0.64 ...our Ordnance Datum. It would be unsafe to
Brielle 1775— 1953 0.33 ....galcylate the height of our works with the
e en Lre 198 949 --subsidence data based on the Ordnance Datum
Delfshavon 761053 o045, . . at“Amsterdam, or any other bench mark of
‘Rotterdam 1775— 1953 046 ....4Ne ﬁast. _ _ _

Kralingse Veer 1775—1953 052, ., The ancient dike builders had no Ordnance
Gouderak 17—1953 046, Datum. They had a better level to start from,

average 047 m per century  NAMely the average High Water Level Email-
* means most reliable, average 0.49 m per century. Vloet)- When the mean Sea |€V€| rose, or etter

Fig. 3 — Flood stones at Willemstad.

Of course we do not know with sufficient still (as the amplitude of the tide may change
exactness whether the surges of 1682, 1775, too), when the H.W. level rose, their dikes had
1776 %same height as 17? and 1953 were to be raised because the height of the dikes wns
about the same, but the flood stones give some  fixed at a certain amount of feet above H.W.,
other more definite information: _ Or, otherwise, theK,flxed the hel(r;ht of the dike

(1) _ The records are being broken again and in relation to the highest point of their saltings
again. The rate is about once in 30 to 40 years  (gorzen). When the water rose because of
as an average. We are lead to the conclusion tectonic, climatic or_morp_holqlglcal influences,
that every few decades we must expect a flood the saltings would rise with it and therefore
which 15”20 to 30 cm higher than the last the height of the dikes.
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The ancient engineers were therefore con- fix_the subsidence graph for recent cen-
cerned with "surges” only. As soon as they turies.
started with "fixed points”, like the top of @ () we expect to learn something more about
certain bridge or lock, their dikes became the subsidence of our dikes and buildings
unsafe . _ _ _ from historical and archeological evidence.
We, modern engineers, need the fixed points  (5) We expect that in the future engineers may
but let us beware of them! They will sink. Fe kab|e Joh forecast.”t]he %?tt“n% of d|kes’
ocks and houses with sufficient accuracy.
_ FIELD SUB,S'DENCE _ (6) Probably the rising of the sea level in
In marine marshes ridges may be noticed. relation "to our most reliable_bench-marks
They are filled-up creeks, whosé fillings have has not been mych between 1700 and 1860.
settled less than ‘the surrounding country. In It may have risen more after 1860, and
the Wash-area they are called Toddons™ The may be about 7 to 16 cm per century now.
height of those ridges may be several feet, but" we are not sure about it. Nor do we
showing that different soils settle at different know whether our subsidence figure for
rates. -~ _ _ bench-marks and gauges is the same for
Marine silt, on which most of our dikes are all places along our coast.
built (quite comparable with the soil on which  (7) Many of our old dikes, old houses and old
the dikes of the Wash are uilt), settles less locks in the Western part of the Nether-
than moor or marine clay. Still, “good" sandy lands seem to have sunk about x2 m per
soil may also settle considerably as can be centur%/. Several fields have sunk mare
observed at the fillings of the bed of the Old than that, and some good sandy fields

Rhine, e.g. at Alphen. The lana, originally 34 m per century.
washed Up until a height of the ordinary (8) The flood-stones indicate that, roughly

s_altings_ (a out a foot abovevhe H.W. of that Speakmg and as an average, We Must
time) "lies now 2.20 m helow the H.W. of our expect every 30 or 40 years an uppre-
time. As the mouth of the Old Rhine was shut cedented flood wich is atiout 20 to 30 cm
off from the sea about 1000 years ago, the higher than the former unprecedented
settling appears to be 0.25 m per centlry. flood. The word "js" maY be read "seems
_Subsidence _%auges as described above will to be", because we deal with relativity.
glve the subsidence of a Ia)(er at say 20 m For practical-reasons the word "is" must
epth below sea level. The layers above that be used. There is no safety-factor in the
depth are younger and as they have a greater mentioned figures as yet.

—

9) Reliable technical data about our sub-

Pore-volume, they will settle more, that means,
cidence are scarce, and even poor.

0 Say extra. THIS extra settling often would
appear to be far more than the settling of the

'sink-beacon’, founded at a depth of 20 m. REFERENCES CITED .
i o e R AR
10 v -
CONCLUSION t van e Zeenivea, aqsgg]e? i a?lezpingen
(1) E)/\/e P_eeld _sub5|dentceb Igaugdes. Theyt rﬁust %;[Jet doeeNOerﬂer%ggisne Vlét#btr%g}ﬁcha{gn en e%e
e entirely incorrectable and may not show :
the heigh¥ of NAP. y EII %%gr.m}@.lzyed. Aardr. ngootsc.ﬁ. g(2).

2) The data of the NA.P.-gauges should not ... J van _ onderzoekinaen in de Hoof-
g be used any more for de%uctglng the figures veen %len. LS}]%%g)rukke(r)i?, e ave %nag”e]. b5 ng.

for our soil subsidence.  ~ e , 819,45) — Bestaat er een geolog}ische bodem-

T IR i Kon,. Ned. -Aardr.-Genootsch. - {2), o

DISCUSSION
Mr. Wemelsfelder (Public Works Dept.) agrees true position directly afterwards. This does not mean
Wlm Dr. Van Veen ag. to ||1IS main COHCRJ.S?OHS? %ut t[wt ﬁur%ng the tfm %efore c?eanng and cor,recrﬂng,
not with regard to his evaluation of tide gauge

they indicated a wrong level, as was surmised b
Vax Veen. Conse uenﬂ Van Veen's 8Etlr?3l/oni’s tn(a)){

readin?s These tide 9au%es have to be conURléJlali){c
ey e ‘sea-leve

corrected so as to indica the same level as t ' '
Amsterdam f\l!\fAPrs A}ter re aa|rs or cﬁeansmg t }L‘EuHES, %’-%“e%esh%v‘v““aggeﬁre?a|“?itsré‘ S<t)
differ from N.A.P. and are then corrected t0 thelr  of 15 cm per century (fig. 1, p. 220).
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The fluctuations arc due to
ditions which change from year to year. Those
fluctuations are obviously the same for all the
gauges and not caused by correcting them.

the weather con-

Fig. 1 — Annual

The figure of 15 cm per century is obtained from
our best tide gauges, and is consequently better
than that deduced by Saarloos from neglected
gauges.

Van Veen’s conclusions from flood stones also
need a slight correction. The number of floods
equal to that of 1953 during the last 500 years
should be 1 or 2 instead of 5 to 7, and the figure
of 47 cm is too large.

These few objections, however, do not detract
from the validity of Van Veen’s general conclusions.

Mr. Wiggers (Soil Survey N.O.P.) considers
conclusions from "flood stones” not very helpful,
as only superfloods are recorded; the inferred figures
cannot be used statistically.

Dr. Van Veen, who could not be present at the

symposium, contributed the following written com-
ment.

. Bacae dFNYP-gaUuss
Mr. Wemelsfelder’s idea seems to be that |

attacked the validity of the readings at the NAP-
gauges. This was not my intention. | am sure that

great care has been taken for the zero of the
NAP-gauges to be at the same level as the main
bench-mark at Amsterdam indicates. | gave my

figure 2 in order to show that the NAP-gauges as
well as its readings have been corrected (need to
be corrected) so much that it is extremely difficult

(or impossible?) to re-correct these readings. |
should be very pleased for anybody to use the
wellknown published data of levels at, say, Brou-

wershaven, and be able to find the subsidence-graph
for that or any other important station. There s
perhaps still a possibility that the endeavours of
almost a century, to find our subsidences by means
of gauge-readings, may meet with some success.

Mr. Wemelsfelder is quoted as having said that
the NAP-gauges "show a general rise of the sea-
level of 15 cm per century”. This is not the wording
| should prefer. There is not one subsidence figure
for the whole country, but as many as there are
points in the verticals of the different places (fig. 1
p. 221). | could accept the wording: "The average
figure obtained from the NAP-gaugcs is x cm/c."
This means that if the levelling mistakes, etc. are left
out, the Hudde-stone at Amsterdam seem to subside

to that amount. For the moment | cannot say
whether | agree with x = 15 cm for the subsidence
of the Hudde-stone. It would require a special
study.

mean sea-level of

One of the consequences of the
that our leveilings can be checked. If the subsidence
of the Hudde-stone is 15 cm/c the figures for all
other NAP-gauges should also be 15 cm/c, because

new look" s

9 tide gauges from 1870 up to 1950.

we deal with two items only: sea-level and the
NAP-plane.

The evidence of some main stations mentioned
in the published official NAP-books (decades

averages) is as follows for the 50 years-period
1901/10— 1941/50, High W ater data.

Rate of subsidence for HW at

Cadzand 27.5 cml/c
Vlissingen 23.0
Veere 22.5
Zierikzee 19.5
Brouwershaven 12.8
Hellevoetsluis 15.5
Hoek van Hollanc 8.0
IJmuiden 24.5
Delfzijl 223
N. Statenzijl 28.0

The divergence from 8 tot 28 cm/c for our HW's
may be partly due to hydraulic changes, but these
changes are not great, except for Harlingen, Den
Helder. Vlieland and Terschelling (Zuiderzee-
enclosure). which have been left out. Here follows
a list for half tides (practically average sea-level)
for the 70 years’ period 1881/90— 1941/50.

Rate of subsidence for

Cadzand 7.5 cm/c (1881— 1930)
Vlissingen 19.5

Westkapelle 27.3

Veere 10.0

Zierikzee 13.8

Brouwershaven 13.7

Hellevoetsluis 16.2

Hoek van Holland 19.7

IJmuiden 12.5

Den Helder 14.7 »
Harlingen 9.0 "
Vlieland 25.0

Oostmahorn 1.3 (1901—50)
Delfzijl 21.7

N .Statenzijl (HW ) 28.0

The divergences for this group lie between [3
and 28.0 cm/c. The distances of the stations from
Amsterdam may have some influence.

The divergences mentioned ask for some study
and explanation, if we want to have them decrease
in the future. We can leave this to the assigned
authorities. The ultimate aim to have no divergences
any more is utopian, of course, but perhaps there
is a hope that our NAP-gauges can be managed in
such a way that accuracy within a decimetre is

.(1881— 1940)



reached: this would be a feasible aim.

better %rm would_ be to establish several
Ordnance Subsidence "Zakbakens™ at our coast,
and use these as the sta ting pro]lnts of our precrsron
evellings, Amsterdam,” This s 56
believe,” In w |ch Great Britain tackles the problem

spec.w. *,3-1,6
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within 30 or 40 g

arg (as a rough average ) the
h@crgdsbrlﬁ h]ép fI?IoodOf éweca %gt tﬁs has hug)paesr?gg
] trmes sinc and why not1 expect a Sixt
Ftrrctg Rea ing, thrs applres to the house at WrI

top of dike
field

depth of piles

So-w. 2.0

A = rodk supsidence
B = riseofsea led

C= shrinkage of sand.peat and clay
D = shrinkage ofdike

A +B+C +D = total subsidence of dike

sp.w. 2.65

Fi dt— Sche e of subsrdence factors jn a vertr(ial
?or |

Ultimately the top- tayers wil

ng Sop

ub3|d%nce We shoulﬂ

1 cease to mgasure our
sea eve eve

Ings, over a aistance of

hundreds of krlgmetres The™ ideal for hasic sub-

sr&tence research 1S to have no |eveII|n and h
auge apparatuses, fut srm yra h g
seasore orr an open ar our. oesou

ave a fixed au e, Proof against any correction
h] N?an mrgh want Po makg y

[I. Evidence of flood-stones

Mr. Wr%gers constders conclusions drawn from
rood ston very

my marn conclusron (nr. 922 is that

uges . and

%)e"ah'emath“”tttoo N

from

-stones. Inc udedé

anas, are poor. Now that we have learned that |n
our search’ for subsidence fi ures we cannot rely
on the data obtained fBom grausges we, en |
neers, are surrounded by an impressive void.

onIy

r(narks of Saar 00§’ stlu 0y the' f %tones
Perhas Saar oos] verlo ne or two ench
mark s which mrg t be va ua e. Itis gratrf){rng that
the evadence of tg Hud estongs 08S not great
cont(ra Ict tge ev§ ces gained from the

marks studied by Saarloos.
The rood stones are our égnfs
easﬁ to rg conc usion ﬁr the house aJ

emstad IS even selt-evident. It een a 000
1dea of our forebears to record therr super-floods
In this way. The stones of fig. 3 speak as follows:

the wall"

B fstt)'ﬁtvs'”% At att#”‘?”“ h R

encn-

may be P

egative; C and
a~ specific

weight” of 2.6 i mucg

A and
shrrnﬁ untrI IS ‘reache

It is superfl(oods whrch are our nemres not the

ones, an ga we must ethat a ew of

the have b egn recor n houses, ecause we live

In houses, and the Jevel o NAP s doubtful and an

unseen ltem. Statistics of floods ma Iead to interest-

rnér3 acts as (iur thorough studies Have proved since
9 and earlier, utt

ractrca res |t}S] of those
poor.

StatIStélilCSE\?Vre éaﬂaIHO?rgS srnce the re eJII‘II%) ?] ‘ een
ack experience in Iq 00 S

a eststarte ft s
ime, past an uture, can cure rs ac
r(]ce tm? \m historical Besea]rch and g
stu ﬁ/ floo stones and their sub-soil as compare
the sub-so dikes and other structures
There are three stone in é'(ﬂ . Tthe lowest
ob vrous% IS from 1808, the middle one from 1916;
the marks and i]]894 are perhalos slr%htl%
erroneous srnce t ey have been Inserte
]h 1916. Flodd stones hfowever are among
the best Wrtnesses we have o
A subsidence figure of 47 cm/c as a rough avera%
for the houses In” which the fo(od sto]nes are burt(
IS @ moderate 8ne We no 0se tops srn
at a rate of 100 to 300 ¢ but also some whose
rabe of suRsrd nce Is sm II I ch depends on the

ﬁ 50l ere ore o subsrdence kes,
ouses and fie s wr srn more than bench- mar S
ues see r% t faérsttwekno
verg tteabout esettrn of. dikes, houses an
fields. The responsible aut ?rrtres of one of the
southern provinces gave a r]gure 0 cm{c or
kes LocaI soils, the

the average settling “of their
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age of the dike, etc. must cause many differences.
Perhaps the 65 cm is not correct.

Mr. Wemelsfelder contests that the number of
floods since 1940, equal to that of 1953. should
be one or two, not five. My wording was more
prudent. | spoke of "a vague idea" that the five
floods of 1570. 1682. 1775, 1776 and 1953 are
comparable in surge. 1| allowed for some
spread. This was based on new studies in historical
archives under the supervision of the competent
historian Mr. S. J. Fockema Andreae, and also on
those published by the State-Cominittee for the
investigation of the 1916-flood, especially Mr.
Schotel’s contribution to it.

ni. The way desd

The study of the tide-gauges, bench-marks, flood-
stones and levellings inevitably leads to the con-
clusion that we must make a (new?) start. There
has been much talking and writing since 1570 (see
Steenhuis, 329 Dutch publications before 1917)
about the most deadly threat this country has to
meet, and it was only Burgomaster Hudde and the

men of the flood-stones who took action and gave

their offspring an opportunity to solve the all-
important problem. We still have no subsidence
beacons along our coast. Also the dikes are not
yet levelled once in 7 years, as Vierlingh (1575)
already advised, by competent experts
(accurate levelling is an expert's job). The NAP-

gauges have a different function, they cannot serve
two purposes.

If we, in 1954, would make this start, future
generations of Dutch people would bless us as we
bless Hudde.

In the meantime we ourselves have stained to
study our historical floods, the soils underneath the
flood-stones and dikes, etc. (competent archeolo-
gists, historians and experts in Soil Mechanics are
involved) but the harvest of that study cannot but
be scanty compared with what future generations
will reap when we, the 1954-generation, make the
zakbakens” along our coast now. Also the
levelling of our dikes by acknowledged experts
should be started now, and the work should be
done frequently, regularly, continually.



