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KE®OAAAIO MPATO
MAAIPPOIA - MEPITPA®H KAI OPIZMOI

1.1 Mevika

Mahippoikd @aivopevo givar n nep1odikn kivnon tou vepou tns BAAacoas, n onoia ogeiAetal otis
d1apopés twv eActikwv duvdpewv nou ackoUv didgopa oupdvia owpata, Kupiws n LeAnvn kai o ‘HAlos,
o€ diaopetikG pPépn s nepiotpe@opevns Mns. H neprodikn petafoAn tns otaBpuns ths BdAacoas, nou
ouvodeUEl To NaAippoikd @aivopevo, ovopddetal nadippoia (tide). Itis nepioxés nou ennpeadovial and
TO NAIPPOiKA avopevo napatnpoUpe 0Tl yia éva xpoviko didatnpa n emgdveia tns BaAacoas avePaivel
(pavopevo nAnppupiéas - rising tide), @Bdver o' éva péyioto Uwos, onote Aépe 0T €xoups NARppEN
(high water), petd apxicer va kateBaiver (pavopevo apnwtidas - falling tide), péxpr va @tdoer o' éva
katwtato Uyos, onote Aépe Ou €xoupe pnxia (low water), ka1 peta apxidel nd\ va avefaivel yia va ekte-
Aé0€1 TNV €NOPEVN TAAGVTWON.

H nAAppn kar n pnxia dev eivar otiypiaia @avépeva, aAAd 61apkoulv éva xpovikd didotnpa nou ovopd-
Cetan otdon tns nalippoias (stand of the tide). Qs @pa NAAPPNS 1 pnxias Bewpeital n Xpovikn oTiyun
NS péons Tou S10AEippaTos Tns avtiotoixns otdons nalippoias. To Xpoviko O1GAEIPpa and v wpa pias
pnxias Péxp1 TNV WPa s eNOPEVNS MANPUNS anoteAei tn d1dpkera tns nAnppupidas (duration of rise).
To xpoviko S1aAe1gpa and v wpa pias NAAPKNS HEXPT TNV Pa TS ENOPEVNS pnxias anoteAsi tn d1dpkela
s aunwtibas (duration of fall).

Eivar pavepd 6t ouis neploxés nou ennpeadovial and v nalippoia, ta fabn s BdAacoas peta-
BaA\ovial cuVEX®S Kal yI' autov Tov AGyo Ta fabn nou petpiolvial KATd T Xaptoypd@naon Uias NEPIOXNS
MPENEl, NPIV avaypagouy oTov Xaptn, va avaxBoulv oe pia otabepn kar oa@ws npoadiopiopévn otddpn
s BdAacoas. 1" autdv tov okond n Npwn douAeld givar n eykatdotacn evos naAipporopétpou (tide
gauge), nou otnv anAoUotepn POPEN Tou givarl pia kataképuen oavida otnpiypévn otov Bubo tns Ba-
Aaooas. Eivar BaBpoAoynpévn o€ pétpa Kar unodiaipéoels Tou PETPOU MPOS Ta NAvVe Kal NPos Ta KATw
ano éva onpeio s nou anoteAei tnv apxn (To pndev) twv Hetpnoswy. To UYPoS NS apxns Twv HETPN-
oswv tonoBeteitan éTo1 wote n em@aveia s Baiacoas va pnv katePaivel noAU ouxvd kdtw and autd.
Av unoBéooupe 6u enikpatel TéAela yaAnvn xwpis kavevos €ibous Kupatiopd, eivar buvatov va petpnBei
10 UYos Tns npaypatikns otabpns tns BAAacoas ndvw and to pndév (Betikd Uyos) N Kdtw and autd
(apvnuikd Uyos). Ltn ouvéxela pe T BonBeia mAwtou péoou n.x. pias Pdpkas petpolvial ta fabn ota
d1dgopa onpeia s nepioxns. Ma kdBe BdBos nou petpdrtal, GNPEIOVETAT TAUTOXPOVA KAl N aVIIOTOIXN
€vde1€n Tou nalippolopéTpou, Nou agaipeital an’ autd av eivar Betikn n npootibetal, av eivar apvnuikn.
To d10pBwpévo BaBos avaypdpetar otov xaptn. Ma napddeypa o' éva onpeio dnou petpnBnke Babos and
NV NPAypatikn enigavela ths BdAacoas 6.20 m kar tautdxpovn évdeign naippolopétpou + 1.40 m, Ba
avaypagei fabos xdptn 6.20 — 1.40 = 4.80 m. L& Ao onpeio 6nou petpnBnke Pabos 5.60 m pe évdeign
naAippoiopétpou —0.40 m, Ba avaypagei 5.60 + 0.40 = 6.00 m.

‘Eto1 ta fA6n otov xdptn ava@épovial otn otdBun nou opidel To pndév Tou NalippolopéTpou. Auth
n otdBun ovopdletal otdBun avaywyiis PoAioudrwy (chart sounding datum) n, dtav dev undpxel
nepintwon oUyxuons pe AMes ot@Bues, otd@un xdptn (chart datum). H andotaon ts em@dveias s
Bdlacoas and tn otdBun xaptn o€ opiopévn xpovikn ouypn, dnAadn n €voeign tou nalippoiopérpou
ekeivn Tn otiypn, ovopadetal Uwos tns nadipporas (height of the tide) kar eival Betikd, av n emedveia
s BdAacoas Ppioketal ndvw anod m otdBun xaptn, n apvntiko, €av Ppioketal KATw an’ autn.

‘Eto1 to BdBos tns BAAaooas o€ pia 0pIopévn XPOVIKNA OTIYUN OE £va 0pIoUEVO onpeio ival ndvta ico
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Ixnpa 2.

A: Huinpepnaota taAdviwon. B: Hpepnoia taAdviwon. I: MaAippoikn kapnUAn.

ka1 pia pnxia otuis 1900 pe Owos 0.23 m. H enidpaon tns npepnaias naAippoias, 0nws Qaivetal ato oxnua,
gival n Tpononoinon tns NUINYePNaias naAippoias, €101 WOTE N NPWTN PNXia Kal n NpwN NAAPKN va cupfai-
Vouv vwpitepa, otis 0345 kar otis 1000, kai va éxouv au&npéva Oyn 0.6 m ka1 1.9 m, n 6eUtepn pnxia va
oupBaiver nepinou tnv i61a wpa ald va éxel peiwpévo Uos — 0.4m kal n dedtepn nAnupn va ocupPaivel ap-
yotepa, ous 2400, kal e peiwpévo Uwos 1.3 m. Me GMa Adyia n enidpaon tns nuepnaias naAippoias navw
OtV NpINgepnaia ival ouvnBws n dnpioupyia avicotTwy ota UYPn Twv H1adoXIKMY NANPHMY M pXI@V Kal
aviootntwv ous didpkeles dadoxikwv NANpwV taAaviwoewy. H ugnAdtepn nAnppn kar n ugnAdtepn pnxia
k@B npépas ovopaldovtar avtiotoixa avewtepn nAnppn (Higher High Water - HHW) ka1 avwtepn pnxia
(Higher Low Water — HLW), evw n xapnAdtepn nAnppn kai n xapunAdtepn pnxia ovopddovtal aviiotoixa Ka-
twtepn nAppn (Lower High Water - LHW), ka1 katwtepn pnxia (Lower Low Water — LLW). H diagpopd
Opous PETa&U avTEPNS KA1 KATWTEPNS MAAPUNS N AVWTEPNS KAl KATWTEPNS PNXias anoteAel tnv nuepnola
aviootnta (Diurnal inequality).

1.7 Luluyies ka1 TETpaywVIopoi

‘Otav o 'HAios ka1 n Zehavn Ppiokovial oe ouuyies (Néa ZeAvn n navoéAnvos) o1 NpINPEPNOIES €Ni-
dpdoeis Tous aMnAogvioxUovtal, v otav Bpiokovial oe TETpaywviopoUs, evepyouv avtiBeta n pia atnv
GMn. To anotéAeopa ivar, 6Uo popés kabe auvadiko pnva (synodical month, nepinou 29 1/2 npépes) va
ouppaivouv o1 nadippoies ouduyiwv (spring tides) pe €0pos peyaAUTepo Tou PEoou Opou Kal dMes 6Uo
©opés o1 nalippoies tetpaywviopwv (neap tides) pe e0POS PIKPOTEPO TOU PECOU EUPOUS. IXETIKA HE TIS
naAippoies ouQuyIWV NPENET vVa TOVIOTET OTI:

1) 0 6pos avagépetal POvo atnv NpINpEPNOIa oEANVONAIaKN NaAippo1a Kal To au§npévo €Upos ival 1o
Héoo €Upos Tns nuépas, dnAadn n H1apopd PETAEU ToU PECOU OPOU TWV UPMV TwV dU0 H1ad0XIK®V NANUUMY
Ka1 TOU JECOU OPOU TwV UYP®V TwV dUo d1adoxikwv pnxicwv nou cupBaivouv péoa atnv idia 24wpn nepiodo.
Mnopei dpws Adyw tns enibpaons tns npepnaias NaAippoias va undapéouv AMes PEPES MOU TO €UPOS LIS
noAippoias va givar peyaAUtepo and to €Upos ouduyiwy, dnws opiotnke napanavw. Ma tov i61o Adyo 1o
péyioto Uwos NANPUNS 1 To €AdX10TO UYos pnxias dev napatnpouvtal onwaodnnote ots ouduyies.

2) H nalippoia ouduyiwv dev napatnpeital ouvnBws thv npépa tns NavoeAnvou N tns véas oeAnvns,
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TIME DIFFERENCES HEIGHT DIFFERENCES (IN METRES) M.L.
No. PLACE Lat. Long. HighWater Low Water MHWS MHWN MLWN MLWS Z,
N. W. (Zone G.M.T.) m.

0000 0600 0000 0600
14 PLYMOUTH  (seepage2) and and and and 5.5 4.4 2.2 0.8

(DEVONPORT) 1200 1800 1200 1800
England

Isles of Scilly 4955619 -0030-0110-0100-0020 +0.2 -0.1 -0.2 -0.1 3.13
1 St. Mary's

‘Eto1 6tav n nAnppn ato Plymouth oupBaivel ouis 1200, n nAAppn oto St. Mary’s oupBaivel ouis 1200 -
0030 = 1130, evw 6tav n nAAppn oto Plymouth oupBaiver otis 1800, n nAnppn oto St. Mary’s oupBaivel
otis 1800 - 0110 = 1650. Avaloya 1oxUouv kai yia th pnxia. ‘Otav n wpa nAnppns i pnxias 6gv cupnintel
UE pia anod us wpes nou divel o nivakas, TOTE KAVOUE YPAUKIKA napepBoAn. Zntolvial yia napddeiypa ol
(PES NANPKNS Kal pnxias Tns anoyeupativis naAippoias oto St. Mary’s ouis 23/1/84.

Ano tous nivakes tou Plymouth BAénoupe 6T To andyeupa autns ts ngepopnvias n pnxia ocupaivel
otis 1529 kai n nAnppn ous 2153. Ltis otnAes tns nAnppns PAénoupie 6t yia wpa nAnppns oto Plymouth
1800 n 61agopd ivar ~0110 ka1 yia 0000 eivar ~0030. Eto1 yia petaBoAn wpas NAAPKNS 6 WPES, N Ye-
taPoln ts Siagopds eivar 40 Aentd, kar enopéves yia petaBoAn Gpas niippns 3" 53" (2153 - 1800), n
petaBoAn s d1agpopds Ba ivar:

"y 39

40 c 7 26" kai n ZntoUpevn Siagopd Ba eivar: -0110 + 26™ = -0044.

XS OTNAEs Tns pnxias napatnpoUpe 0Tl yia wpa pnxias oto Plymouth 1200 n diagopa sivar —~0100 kat
yia 1800 eivar —0020. Me to id10 okenTik6 Bpiokoupe 6T n petaPoAn tns diagopds eivar:

n 35

40 N\ 23" ka1 n {ntolpevn Siagopd -0100 + 23" = -0037.

MAApEN Pnxia

‘Opes oto Plymouth 2153 1529
Magopés yia to St. Mary’s -0044 -0037
‘Opes oto St. Mary’s 2109 1452

MNpénei va toviotei 6T dinAa oto KUPI0 Aipavi undpxouv navra 6Uo WPEs Nou NEPIATMBAVOUV TNV WpPa
yia v onoia nteitar n Siapopd kar enopévws kAvoupe navia napepPoAi (interpolation) ka1 noté na-
péxtaon (extrapolation). Me GMa Adyia n d1apopd nou Ba Bpolpe npénel va kupaivetal ndvta avdpeoa
ous 600 akpaies Tpés nou divouv o1 mivakes.

H &1apopd pnopei va Bpebei kar ypagika pPe xpnon TeTpaywviopévou xaptiol. Ltov topo | twv ATT
undapxel pia ogAida TeTpaywvIoPEVo Xapti e KAtdAAnAes kAipakes navw kar 6e€1G yia v eKTéAeon na-
pepPorwv otis diapopés wpas. 01 KAIPaKeS autés KAAUNTOUV TIS NEPIOOOTEPES MEPINTWOEIS, AAG gival
duvatdv va xpeidletal va tpononoinBoulv. Ma 1o napandvw napadeiypa npooappooupE TNV ENAVW KAI-
Haka €101 WOTE va KAAUNTEN OAes Tis MiBavés Tipés diapopwv —0020 péxpr ~0110 (av ka1 Ba pnopouoe
va xpnoigonoinBei n undpxouoa KAipaka WPV, €ival NPOTIHOTEPO N KAIPAKa va €xel peyaAUTEPES UNOdI-
aipéoeis). Na v napepPoAn ous diagopés nou avuotoixolv otnv wpa NAAPENS £pyalOpacte ws €§ns:
Oswpoupe tn pia and ts dUo wpes tou kUpiou Aigavioy, n.x. tnv 1800, ws pundév otn de€id KAipaka ka
UMNOTUNWVOULE To onpeio A otnv avtiotoixn diagopd xpovou —~0110. H endpevn wpa nAnppns givar 2400,
Ka1 avtiotoixei otis 6 (24-18) wpes tns de€1ds KAipakas otnv onoia UNOTUNMVOULE To onyeio B otn &ia-
@opd nou avtiotoixei otn deutepn wpa, dndadn -0030. Dépoupe tnv eubeia AB. Bpiokoupe n diagopad
QVApEDT 0TV (Pa NAARKNS KA1 TNV (Pa MOU XpNOTHOMoIABNKe ws pndév, 2153 - 1800 = 3"53"™. And
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SECONDARY PORT TIME AND HEgGHT DIFFERENCE INTERPOLATION
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Height Differences

Time Difference Interpolation for High or Low Water. Establish the Standard Port time bracket within which the predicted time occurs.
Using the right-hand and top scales plot a point using the first Standard Port time as zero and the associated time difierence. Plot a second
point using the duration of the bracket and the time difference associated with the end of the bracket. Join these points by a straight line.
From the intersection of this line with the horizontal line representing the difference between the beginning of the bracket and the predicted
time at the Standard Port follow the vertical line to the top scale and read off the required time difference.

Height Difference Interpolation for High or Low Water. Plot two points using the left-hand and bottom scales for the two high or low
water heights and their associated differences. Join these two points by a straight line and extend it to the edge of the diagram. From the
intersection of this line with the horizontal line representing the predicted Standard Port height follow the vertical line to the bottom scale and
read off the required height difference.

Note: Various scales are given to cover the ranges likely to be encountered. Further scales can be constructed if required. Care must be taken
to ensure that the same scales are used for both plotting and reading off the results.

Ixnpa 3.
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MAPAAEIrMA 1

Mooo Ba eivar to Uyos tns naAippoias oto Dunkerque otis 1130 tomikn wpa s 19/3/84

(ATT Vol. 1. kUpio Aipdvi)

SECONDARY PORT ....... = DATE. 1273784 TIME ZONE - 9100, .
TIME HEIGHT
HW LW HW LW
STANDARD
PORT 1 1416 2 / 3 6.1 4 0.3
Seasonal . — Standard Port 5 -~
Changes in ML | Secondary Port 6 —a
DIFFERENCES |7 -~ 8 - 9 - 0 -
SECONDARY
BERT 11 1416 2 _—~— |13 61 14 03
DURATION 1y /g RANGE%@%ELC 16(a) 5.8 16(b) _—

*Springs/ N}a‘ﬁsf lnte}pﬁlate

START — REQUIRED TIME |17 1130
Height at
Given Time TIME HW 18 1416
INTERVAL 19 — 0246
FACTOR 20 .35 ‘ Sp. (range 5.2m)
RISE 21 20
HEIGHT LW 22 0.3
HEIGHT REQUIRED| 23 23

Gréen Height

*Delete as necessary
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7.

o

10]
11
12]
13.
14,
15,
16,

42

To R and tn ypappn 33, othin 2, otn ypappn SD.
To R, ano tn ypappn 44, othin 2, otn ypappn D.
To D, and tn ypappn 36, othAn 2, otn ypappn QD.
To D¢ and tn ypappn 39, otnAn 2, otn ypappn 6D.

Ta i) ii) iii) kan iv) eivar ta id1a yia dAes TS wpes.
v) Bpes tn diagopd xpovou AT agaipwvtas tnv wpa Ty, yia thv onoia yivetal o unoAoyiopos,
and tnv wpa T Tou Tpnpatos B, kar onpeiwaoe to npoonpo.

vi) MoAanAaoiaoe AT eni tn othAn (1) kar ypdwe ta anoteAéopata otn othAn (2).
vii) NMpdoBeoe aAyePpika uis otnAes (2) kar (3) ka1 ypaye ta anoteAéopata otn othAn (4).
xiii) pdye ta €os Twv Ywviwv ts otnAns (4) otn otnAn (5).

ix) NMoManAaciaoe tn otnAn (5) eni th otnAn (6) ka1 ypaye ta anoteAéopata otn otnAn (7).
x) Mp6oBeae katakdpuea  otnAn (7). To anotéAeopa gival to {ntoUpevo UYos NaAippoias oe

wpa T.

xi) Ta Brpata (vi) péxpr (vii) pnopolv va yivouv yia kaBe ypappn kateuBeiav endvw otov uno-
Aoy10tA, Xwpis CUPNANpWaon Twv otnA®V (2) (4) kar (5).

A

B

Port DUNKERQUE Mean Level 17)Time=T 0300
A.T.T. No. 1568 1]zo (Part ITT) or (Tab¥1)| 320 H.C. M, 83 K, 0,
Date 19-3-84 2] Seasonal Corr. (Part II[)- 010 18, p/24(1.9) 290 | 300 150 13.9
Time Zone] - 0100 3] Sum=M.L. | 3.0 19{p/24 =T 261 270 135 | 125
20|(A1 +g) (1.12) 069 081 299 297
21)(A1+g) -p.T/24 =0 -192 |-189 164 172
M, S, K4 0, 22]sin © 0.208 | 0.156
A1 (Tab YII) 23|Cos © -0978 [-0.987 |-0961 |-0.990
A2 (Tab ¥II) 24|p/24 (1.16) > y "
A1 -A2 265)P/24xT 1/ 1V /1 7/
360.n 26.[F1(1.14) 7 7/ F 7
| (A1-A2)+360.n=p 27 |F1+P.T/24=Ft 120 130 0.90 1,31
p/24 28.|H. (PartII[) 212 0.64 004 | 008
A1 (14.) C439 008 285 124 29| H = Fr. 2544 | 0.832 | 0.036 | 0105
g. (PartITT) 020 | 073 014 173 30(H>Ft) Sin @ 0529 | 04130 | -0035
Al+g. 069 081 299 297 31J(HxFt)Cos @ -2488 |[-0.821 5 0104
F2 (Tab ¥ t32|Rsinr:Rcosr 0659 |-3309 | ——= |-3.30%
F1 (Tab V1) 33{rR 163 [3.374 |m.L 03] 310
F2SEISE 3af2r:R? 338 | 11384 —
Ei2h 35 fa Fa (PartTID 297 | 0,033
*n = 0 or smallest integer necessary to make 1.8 > 600° in 36{2r +fa=da:RZF4 =0, 275 | 0.376 |D,cosd, [0.033
M, and S, columns and >300° in K, and 0, columns. 3713r:R3 507 | 38409
1 Rsin r = sum of H.Ft sin @ for M, and S, 38,fg : Fo (PartIll) 236 | 0004
R cos r = sum of H.Ft cos O for M, and S, 39{3r+f; ~dg:R%Fs =06 023 : 0154 Dg cos dg 0.141
i H.Ft cos O (Kl) 40, Sum lines 30-38 = Height -0.174
§ H.Ft cos 0(0,) K, o,
41{(HxFt)Sin® 0,010 | 0,015
42| (H x F1) Cos © -0.035 |-0104
43|Rsinr:Reosr 0025 [-0.139
441 R 170° | 0,141
Cc
Time Diff = AT | o020 -115--25
p/ 24 p/24 x AT r or d COS Iy R or D R cos ry
T TX coor GK D t%rﬁ dx
(1) (2) (3) (4) (55) (6) (7)
sD 29.32 -073 169 096 -0,108 3,374 -0354
D 14,66 -037 170 133 -0.e82 0.141 -0,09¢6
ab 58.64 =147 275 128 -0,616 0,376 -0,232
[ GD 87.96 -220 023 -197 -0956 0,154 -0.147
M.L. 3.10
Height 2.271
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TYPICAL TIDAL STREAM CURVES Drawn from predicted times, maximum and zero rates
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TIME ZONE GMT
JANUARY
TIME M TIME
1 0417 5.2 1 0334
1023 1.4 6 0951
SU 1639 5.1 M 1558
2246 1.3 2218
2 0503 5.3 1 0431
1112 1.2 1047
M 1724 5.1 TU 1658
2332 1.2 2311
0545 5.3 0525
1156 1.2 18 1139
TU 1806 5.1 W 1755
L] o
4 0014 1.1 1 0002
0624 5.3 9 0617
W 1237 1.1 TH 1228
1845 5.1 1849
0052 1.2 0049
0659 5.320 0708
TH 1314 1.1 F 1315
1920 5.1 1940
6 0127 1.321 0135
0730 5.3 0757
F 1348 1.2 SA 1401
1950 5.0 2028
0159 1.4 0219,
0758 5.2 22 o841
SA 1419 1.3 SU 1445
2019 4.9 2111
0229 1.5 0302
0826 5.1 23 0924
SU 1450 1.5 M 1529
2048 4.8 2153
0300 1.7 0347
9 0gs56 5.0 24 1005
M 1523 1.7 TU 1615
2120 4.6 2234
0334 1.9 0434
1 0931 4.8 25 1050
TU 1600 1.9 W 1705
2159 4.5 2322
0416 2.1 0529
11 1014 4.626 1143
W 1647 2.1 TH 1804
2251 4.4
0511 2.3 0024
12 1110 4,527 0635
TH 1747 2.2 F 1253
2357 4.3 1914
0620 2.3 0140
13 1219 4.4 28 0753
F 1900 2.2 SA 1415
2029
0114 4.4 0255
14 0737 2.229 0908
SA 1338 4.5 SU 1527
2014 2.0 2136
0230 4.6 0357
15 og49 2.0 30 1009
SU 1453 4.7 M 1624
2120 1.7 2231
31 0448
1100
TU 1713
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Swiftsure Bank (Latitude 48°32’N.; Longitude 125°00" W.).—The tidal current is distinctly rotary, turning clockwise twice
each day, as shown in figure 2, in which the average currents have been referred to every hour of the tides at Astoria, Oreg.
The predicted tides for this port will be found in the Tide Tables, West Coast of North and South America, issued annually in
advance, by the National Ocean Service. As there is considerable difference between the velocities of the two revolutions which
the tidal currents make each day, there are two distinct values for the flood and for the ebb currents, corresponding to the
diurnal inequality of the tides.

The velocity of the tidal currents here is generally small, being less than 1 knot, as shown in the following table, which
represents the average conditions of figure 2.

Time Velocity Direction Time Velocity Direction
Tide Hrs. Knot True Tide Hrs. Knot True
HH-3 0.5 325° LL-3 0.4 230°
HH-2 0.4 000° L-2 0.6 260°
HH-1 0.3 045° LL-1 0.7 280°
HH 0.4 080° LL 0.8 295°
HH+ 1 0.5 110° LL+1 0.8 310°
HH+2 0.4 135° LL+2 0.6 335°
HH+3 0.4 170° LL+3 0.4 020°
LH-2 0.5 060° HL-2 0.5 175°
LH-1 0.7 085° HL-1 0.4 225°
LH 0.8 100° HL 0.5 265°
[H+1 0.9 115° HL+1 0.6 290°
LH+2 0.8 130° HL+2 0.6 305°

Figure 2

01 0 01 0.2 03 04 0.5 06 0.7 0.8 09 1.0 1.1 1.2 1.3
(T | | | | | | | | | | | | |

Scale in Knots

Tidal Current Curve, Swiftsure Bank. Referred to predicted time of tide at Astoria, Oreg.

In the first column of the above table the letters under "Tide" refer to the different tides of the day, HH standing for higher high
water, LH for lower high water, LL for lower low water, and HL for higher low water. The corresponding letters on figure 2 have a
similar meaning. The minus (-) sign before the hours indicates that the time referred to is earlier than the particular tide, while
the plus ( +) sign indicates that the time is after the tide. Thus, HH-3 means 3 hours before higher high water, and LL+1 means
1 hour after lower low water at Astoria, Oreg.

It is to be noted that the velocities and directions of the current given in the above table refer only to the tidal current.
Observations indicate the existence of a permanent current setting 315° with an average velocity of 0.5 knot. This makes the
northwesterly currents considerably stronger than the southeasterly. A southeasterly current of as much as 1% knots does not
occur except with strong westerly or northwesterly winds, while northwesterly currents of 2 knots or more occur frequently. The
greatest observed velocity at Swiftsure Bank is 3 knots.
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FOR FINDING THE HEIGHT OF THE TIDE AT TIMES BETWEEN HIGH AND LOW WATER
HOURLY INTERVAL FROM NEAREST HIGH WATER
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To BiBNio lMaAippoikoi [ivakeg npoopéper otoug ava-
YVOOTEG pIa OTOIXEIOSN nepiypagn Tou nalhippoikol
paivopévou kaBdg kal eupl pdopa nnydv kar peBs-
Swv nou xpnoiponoiolvral yia TNy edpecn OTOIXEIWY TNG
naAippoiag kai Tou nahippoikol pelparog. Ta oroixeia
autd oe NOANEG nepinT@doelg anoteholv anapaitntn npou-
néBeon yia 1n cwoth oxediaon kal Tnv acpali extéNeon
NapAkTI®V NAS®V.






