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1 JANUARY

Time 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300

Height 3.819 5.286 6.004 6.051 5.735 S5.077 4.159 3.217 2.422 1.872 1.699 2.037
*1 *1 *1

5077 + 3.217 + 1. 699
2 JANUARY
Time 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100
Height 3.070 4.611 5.825 6.167 5.895 5.267 4.395 3.496 2.663 1.979 1.648 1.774
*1 *1 *2 *1 *1 2 *1 *1 *2

+ 3.070+4.611 + 12334 + 5.267+4.395 + 5.326+1.979+1.648+3.548

Time 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300
Height 2.513 3.855 5.088 5.670 5.668 5.347 4.730 3.888 2.998 2.249 1804 1.760
2 *1 *1 *2 1+ * 2 "1

+ 17.710+5.088+5.670+11.336 + 4.730+3.888 + 4498 + 1.760
3 JANUARY
Time 0000 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100
Height 2.266 3.418 4.805 5.676 5.851 6.579 4.987 4.187 3.351 2.578 1.975 L1703
*1 *1 *1 *1

+ 225 + 4.805 + 5579 + 4487

SUM = 113.978 metres /30 = 3.799 metres (MSL for 2 January)
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Period
Species and name Symbol | Solar hours Relative Size
Semi - diurnal :
Principal lunar M2 12.42 100
Principal solar S2 12 47
Larger lunar elliptic N2 12.66 19
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Luni - solar semi - diurnal K2 11.97 13
Diurnal :

Luni - solar diurnal K1 23.93 58
Principle lunar diurnal 01 25.82 42
Principle solar diurnal P1 24.07 19
Larger lunar elliptic Q1 26.87 8
Long period :

Lunar fortnightly Mf 327.9 17
Lunar monthly Mm 661.3 9
Solar semi - annual Ssa 4383 8
Solar annual Sa 8766 1
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h(t)=H, + > fH, cos(at+{V, +u}, —x )+h,(t)
i=1
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h(t)=H, + Zn:ci cos(at)+ Zn:si sin(a;t)+h,(t)

i=1

fH = (ci2 +57 )0'5

{V, +u}, — i, =—arctan %

h. =H,+ Zn:ci cos(aitk)Jan:si sin(at, )+h,
i=1 i=1

n

et~ = fn - St cos(at, ) i, )|

i=1
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MHWS = Z0 + (M2+S2)
MHWN = Z0 + [M2-S2|
MLWS = Z0 — (M2+52)
MLWN = Z0 - [M2-S2)

MHHW = Z0 + (M2+K1+01)
MLHW = Z0 + [M2-(K1+O1)|
MHLW = Z0 — [M2-(K1+01)|
MLLW = Z0 — (M2+K1+01)
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NO NAME FREQUENCY Amplitude Phase
1 Z0 0 2.27 360
2 MSF 0.00282193 0.05 53
3 201 0.03570635 0.01 163
4 Q1 0.0372185 0.01 238
5 01 0.03873065 0.29 237
6 NO1 0.0402686 0.05 238
7 K1 0.04178075 0.42 308
8 J1 0.0432929 0.02 297
9 001 0.04483084 0.02 45
10 UPS1 0.04634299 0.02 280
11 N2 0.07899925 0.08 238
12 M2 0.0805114 0.44 260
13 S2 0.08333334 0.16 331
14 ETA2 0.08507364 0.01 353
15 MO3 0.1192421 0.03 54
16 M3 0.1207671 0.02 159
17 MK3 0.1222921 0.03 116
18 SK3 0.1251141 0 75
19 MN4 0.1595106 0.01 104
20 M4 0.1610228 0 201
21 MS4 0.1638447 0.01 87
22 S4 0.1666667 0.01 188
23 2MK5S 0.2028036 0.01 138
24 2SK5 0.2084474 0.01 56
25 2MNG6 0.240022 0.01 40
26 M6 0.2415342 0 150
27 2MS6 0.2443561 0.01 260
28 2SM6 0.2471781 0.01 50
29 3MK7 0.2833149 0.01 31
30 M8 0.3220456 0.01 39
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# FORMAT VERSION 3.0 Web: http://gesla.org
# SITE NAME BUSHEHR
# COUNTRY IR IRAN

# CONTRIBUTOR Iran National Cartographic Center
# LATITUDE 25.0167N
# LONGITUDE 51.2833E

# COORDINATE SYSTEM Unspecified

# START DATE/TIME 1990/12/31 10:00:00

# END DATE/TIME 2010/12/31 12:00:00
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# TIME ZONE HOURS +3.5

# DATUM INFORMATION: Zero of Tide Height
# Quality Control L2

# INSTRUMENT Radar

# PRECISION 0.01 (m)

# NULL VALUE 99999

#

# CREATION DATE 2020/05/15

#

# COLUMN 1 Date yyyy/mm/dd

# COLUMN 2 Time hh:mm:ss

# COLUMN 3 Observed sea level (m)

# COLUMN 4 Observed sea level QC flag

# COLUMN 5 used-in-extremes-analysis flag (1 = used, 0 = not used)
#

# Quality-control (QC) flags

#

# 0 - no quality control

#1 - Good data

# 2 — Interpolated value

# 3 — Probably Bad value (Doubtful value, typically not used)
# 4 — Bad value, isolated spike or wrong value
#5— Correct but extreme value

#6— Reference change detected, typically not used
#7— Constant values, i.e. flat-lining

# 8 —Out of range

# 9 - missing value

1990/12/31 15:00:00 | 1.1900 1 0
1990/12/31 16:00:00 | 1.3000 1 0
1990/12/31 17:00:00 | 1.4000 1 0
1990/12/31 18:00:00 | 1.4500 1 0
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I0C, 1985. MANUAL ON SEA LEVEL MEASUREMENT AND INTERPRETATION, Volume | -

Basic Procedures, Intergovernmental Oceanographic Commission Manuals and Guides No. 14. 10C

I0C, 1994. MANUAL ON SEA LEVEL MEASUREMENT AND INTERPRETATION, Volume Il -
Emerging Technologies, Intergovernmental Oceanographic Commission Manuals and Guides No. 14.
I0C

I0C, 2002. MANUAL ON SEA LEVEL MEASUREMENT AND INTERPRETATION, Volume IlI
- Reappraisals and Recommendations, Intergovernmental Oceanographic Commission Manuals and
Guides No. 14. 10C

I0C, 2006. MANUAL ON SEA LEVEL MEASUREMENT AND INTERPRETATION, Volume IV
- An Update to 2006, Intergovernmental Oceanographic Commission Manuals and Guides No. 14.
I0C

I0C, 2020. Quality Control of in situ Sea Level Observations: A Review and Progress Toward
Automated Quality Control, Manuals and Guide 83, Volume |

IHO, 2005. MANUAL ON HYDROGRAPHY, Publication C-13, 1%t Edition, International
Hydrographic Organisation

I00S QARTOD Project, 2021. Manual for Real-Time Quality Contro; of Water Level Data, A Guide
to Quality Control and Quality Assurance for Water Level Observations, Ver 2.1, Integrated Ocean
Observing System

NOAA, 2003. Computationl Techniques for Tidal Datums Handbook, Special Publication NOS CO-
OPS 2, Silver Spring, Maryland.

NOAA, 2000. Tidal Datums and Their Applications, Special Publication NOS CO-OPS 1, Silver
Spring, Maryland.

ICSM, 2021. Australian Tidal Manual, Special Publication No 9. Ver 6.0, Intergovernmental
Committee on Surveying and Mapping(ICSM)

Annunziato, A. Tsunami Detection Model for Sea Level Measurement Devices. Geosciences 2022,
12, 386. https://doi.org/10.3390/geosciences12100386

Pugh, D.T., 1987. Tides, Surges and Mean Sea level: a handbook for engineers and scientists.
Chichester: Wiley, 472pp
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Schureman, P., 1958. Manual of Harmonic Analysis and Prediction of Tides, US Coast and Geodetic

Survey, Special Publication No 98. Washington
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Xe(t) = FO.X(t)+iFm[X(t+m)+X(t—m)]

m=1

@ sl4id8s 30 415 0 S slo ools sl o] polis a5 siwd 59 b el F polie g byo 515 sl ools b X abal, ol jo

g b~ W NN PEFEL O

W N -k O

[y

0.0648148
0.0643225
0.0434525
0.01028
-0.0084938
-0.0072233
0.0001321
0.0022492
0.0005986
-0.0001032

0.1296296
0.1257208
0.0113057
-0.0119285
0.0041458
-0.0001725

0.1944445
0.1814184
-0.0294517
0.0054533

0.3750000

0.0628604
0.0379505
0.0056529
-0.0094346
-0.0059642
0.0009493
0.0020729
0.0003568
-0.0000862

0.114463
-0.0038254
-0.0065884

0.003031
-0.0000576

0.1457861
-0.0249741
0.0026489

0.2898969 0.1062099
0.2898969 0.0

0.0604728
0.0322412
0.0015685
-0.0098173
-0.0046296
0.0015716
0.0018178
0.0001662
-0.0000578

0.0971907
-0.0138889
-0.0017344

0.001766
0

0.0967236
-0.0138889
0.0004986

-0.0355647
-0.0061020

0.0572315
0.0264773
-0.0019127
-0.0097074
-0.0032942
0.0019984
0.0015155
0.0000294
-0.0000288

0.075901
-0.0188692
0.0018986
0.0007136

0.0460983
-0.0026017
-0.0002909

-0.0625000
-0.0020433

0.0532331
0.0208063
-0.0047544
-0.0091818
-0.0020225
0.0022398
0.0011954
-0.000056
-0.0000077

0.0529545
-0.0194147
0.0039967
0.0000589

0.0047054
0.0047148
-0.0001735

Wbl (o p Dyge

(M=54) 45355 L5 e

0.0485954
0.0153661
-0.0069445
-0.0083247
-0.0008672
0.0023148
0.000883
-0.000097
0

(M=27) 423510 :Ls o

0.0307322
-0.0166494
0.0046296
-0.0001939

(M=18) 453515 ;L5 o

-0.0208333
0.0069445
0

M=12) 423530 zls

-0.0164860 0.0208333
0.0002740 0.0
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0.0486111
0.0484032
0.0390965
0.0209364
0.0034336
-0.0061239
-0.0067464
-0.0027183
0.0008425
0.0017079
0.0008368
0.000044
-0.0000598

0.0625

0.0620947
0.04444
0.0134364
-0.0090645
-0.0119261
-0.0018656
0.0064587
0.0053557
-0.001056
-0.0044986
-0.0021697
0.001851
0.0027864

0.0477829
0.0364465
0.0177159
0.0011764
-0.0067781
-0.0062435
-0.0019851
0.0011787
0.0016297
0.0006622
0.0000145
-0.0000434

0.0608882
0.0396035
0.0085771
-0.0109286
-0.0107611
0

0.0069477
0.0044211
-0.002014
-0.0044643
-0.0014553
0.0022943
0.0025555

0.0467609
0.0335833
0.0145646
-0.000826
-0.0071852
-0.0056376
-0.0012907
0.0014322
0.0015114
0.0004996
-0.0000526
-0.0000267

0.0589092
0.0344838
0.0040724
-0.0122017
-0.0092892
0.0017357
0.0071442
0.0033729
-0.0028436
-0.0042621
-0.0007225
0.0026273
0.002239

0.0453546
0.0305528
0.0115246
-0.0025611
-0.0073629
-0.0049562
-0.0006504
0.0016059
0.0013633
0.0003538
-0.0000727
-0.0000126

0.0562042
0.0291942
0
-0.0129004
-0.0075864
0.0032878
0.007059
0.0022566
-0.0035204
0.0039086
0
0.0028429
0.0018536

0.0435877
0.0274025
0.0086342
-0.0040222
-0.0073327
-0.004226
-0.0000761
0.0017049
0.0011954
0.0002281
-0.0000782
-0.0000033

0.0528366
0.0238489
-0.0035764
-0.0130559
-0.0057306
0.0046125
0.0067124
0.0011177
-0.0040274
-0.0034248
0.0006853
0.0029389
0.0014176

0.04149
0.0241809
0.0059275

-0.0052083
-0.0071186
-0.0034722
0.0004234
0.0017361
0.001017
0.0001247
-0.0000727
0

azels 168 Ls

0.0488849
0.0185604
-0.0066086
-0.0127126
-0.0037988
0.0056768
0.0061329
0
-0.0043543
-0.0028359
0.0013091
0.0029178
0.0009503
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14 0.0004714 0 -0.0004463 -0.0008515 -0.0012024 -0.0014881
15 -0.0017013 -0.0018376 -0.0018959 -0.0018783 -0.0017897 -0.0016374
16 -0.0014309 -0.0011813 -0.0009008 -0.0006021 -0.0002977 0

17 0.0002799  0.000532  0.0007483 0.0009223 0.0010499  0.001129
18 0.0011594 0.0011431 0.0010836 0.0009862 0.0008571 0.0007035
19 0.0005333 0.0003542 0.000174 0 -0.0001614 -0.0003045
20 -0.000425 -0.0005197 -0.0005868 -0.0006256 -0.0006367 -0.0006219
21 -0.0005838 -0.0005259 -0.0004523 -0.0003672 -0.0002751 -0.0001805
22 -0.0000876 0 0.000079  0.000147  0.0002021 0.0002432
23 0.00027  0.0002828 0.0002825 0.0002706 0.0002488 0.0002193
24 0.0001843 0.000146 0.0001065 0.000068  0.000032 0

25 -0.0000271 -0.0000485 -0.0000642 -0.000074 -0.0000785 -0.0000783
26 -0.0000741 -0.0000669 -0.0000576 -0.0000473 -0.0000366 -0.0000266
27 -0.0000175 -0.000001 -0.0000041 0.0000000 0.0000025 0.0000036
28 0.0000036 0.0000029  0.000002  0.000001 0.0000003 0
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Date: Dec 20 2002
October, 2002  Organisation: ...........coceveevuerueinennennnn

093> aildle Jous Cuoyd diged 10 Cawgu
Monthly HIGH/LOW WATER LEVEL DATA

UTM.:....E/W St.Name: ...................

Units: Meters

Station: .........cevvveennn.

Type: Mixed Datum: CD  Note: ......... Quality: Verified Lev 2
High Low High Low
Day | Time Height | Time Height Day | Time Height Time Height
7.5 8.037 24 7.326 <9.7 [8.292] 2.6 7.394
1|<20.2 8.071 <129 7.197 16 | <21.3 8.782 14.6 7.563
8.8 8.000 2.6 7.173 10.6 8.345 <6.0 7.470
21<214 8.176 <14.3 7.066 17 | <22.8 8.323 <154 7.245
9.5 8.233 3.2 7.157 10.7 8.257 4.0 7.248
31<223 8.314 <15.6 7.049 18 | 23.3 8.230 16.7 7.196
10.5 8.525 4.1 7.163 <11.8 8.296 <43 7.140
4| <231 8.599 <16.3 7.057 19 | <234 8.292 17.1 7.204
<115 8.632 4.4 7.109 <5.0 7.066
51238 8.466 <17.1 6.873 20 8.209 | <175 6.994
<5.8 6.670 0.4 [8.128] 5.8 7.036
6 12.2 8.477 | 18.2 6.832 21 | <128 8.297 18.1 7.090
<05 8.582 <6.4 6.961 0.9 8.142 <6.5 6.999
7|<133 8.819 19.2 6.969 22 | <134 8.216 19.0 7.040
1.3 8.457 6.9 6.888 14 [8.075] <6.9 7.013
8 | <14.0 8.644 <20.1 6.877 23 | <13.7 [8.180] <19.1 6.915
2.3 8.355 <79 6.852 2.1 7.934 7.3 6.969
9|<149 8.631 20.9 6.986 24 | <147 8.164 19.9 7.093
34 8.316 | <82 6.969 2.9 [7.993] <8.0 7.047
10 | <15.8 8.497 21.2 7.086 25| <154 8.156 <20.3 7.136
43 8240 | <94 7.129 38 [8.061] 8.3 7.204
11 | <16.7 8.455 22.1 7.305 26 | <16.2 8.607 235 7.389
5.2 8.295 4.6 7.974 <9.1 7.090
12 | <17.7 8.462 <10.3 7.38 27 | <171 8.216 21.9 7.348
5.9 8.266 0.5 7.481 5.4 7.860
13 | <18.7 8.344 11.8 7.461 28 | <17.9 8.008 <10.5 7.064
6.8 8.077 <22 7.401 6.2 7.949 15 7.243
14 | <20.1 8.161 <12.7 7.190 29 | <18.6 8.042 <11.6 7.109
8.3 8.156 2.0 7.349 <20.0 [8.052] <15 7.197
15 | 20.9 8.273 <14.1 7.344 30| 7.3 [8.154] 13.0 7.211
8.3 8.215 2.1 7.239
31| <20.7 8.290 <14.1 7.222
Highest Tide: 8.819 13.3Hrs Oct 7 2002
Lowest Tide: 6.67 5.8Hrs Oct6 2002
Monthly Means: MHHW 8.357
MHW 8.272
MTL 7.707
DTL 7.724
MSL 7.668
MLW 7.141
MLLW 7.091
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