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Introduction

La Uni6n city is in the region of El Salvador that faces the Gulf of Fonseca, closc to
the border of Honduras. The entrance of the Guif faces south-west and the navigation
channel to La Unién Port follows the wesiern fringe of the cngulfmcﬁt, passing

- between volcanic outcrops'such as Isla Conchaguita and Isla Zacatillo, The Gulf is

relatively sheltered from wave activitics, whereas the tidal range of more than 3 m on

" gpring tides gch‘i risc to fidal currents that reach 23 knote

In August 2001 the JI(,A Study Team commenced the Detailed Design on Pori
Reactivation Project in La Unién Province of the Republic of El Salvador under
Japan’s tcchnlcal assistance and various field investigations were carned out in order

to grasp the existing nalural condition at the site. A current measuremem survey was

carried out as one of the field surveys on site with an aim at grasping the existing

cutrent speeds and dlrectlons at the project site. Also a harmomc analysis was carried
out based on the data gained through the survey, The rosults of the tidal current

.meaaurement survey were utilized for the succeeding simulation siudles of

sedlmentatlon and ship simulation.

The Project Speciﬁcationk
Outline

The objective of the Current Measurement Survey at the Project site was to collect the
information on speeds and directions of the tidal currents and carry out a harmonic
analysis.

The Scope of Work
The scope of the Works are listed below.

a Carry out the necessary reparatlons in San Salvador in which all available
p
mformatxon about the Project area will be collected and analyzed

b) . Field preparat10ns and msidllatmn of Acoustic Doppler Current Profller (ADCP)
‘at the de31gnatcd locations in navigation channcl, turning basin, and disposal sitc
of dredged materials. '

<) Carry ouf a 15 day current measurement survey in order to obtain the data of the

current speeds and directlons at 5 basic stations.

d) - Carry out a 25-hour current measurement survey in order to obtain the data of

the current speeds and directions at 5 secondary stations. -
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e)  Perform processing and cvaluating all the raw ficld-data into harmonic constants
and current cilipse. ' '

f)  Perform processmg and evaluation all the raw ficld-data into approprlate ChdltS |
tables ' ' '

g - _Predret future currents in terms of speeds and dlrecnon at the survey locations. |

C3 - Field operarion and Methodology.
c31 15-633) Current Measurement Survey '
' (l) : Outtine : o |
" The field operatton of thc 15 day Current Measurement Survey was eamed out at 5

basic stations as shown in Flgure C3. 1 In general the Survey pro gressed smooth]y "
without major prob]ems '

The purpose of the Current Measurement Survey was to obtam current speeds and -
_ _d1reet10ns at upper layer (-1m from the surface) mlddle layer, and lower layer. (+1.5m
' from the bottom). ' ' '

Each ADCP unit was installed w1th stalnless steel basemcnt and supported by buoys
and sinkers. The current observatrons were made every 10 mmutes for 15- days

eontmuously

Plgure C3.2 111ustrates how ADCPs Were 1nsta]1ed on ‘the seabed
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BUOY

5to 10m

Figure C.3.2 Currént Observation for 15 Déys b.y ADCP |

Bach ADCP was deployed at the designated locations as shown in .Figure C3.1 and N
each coordinate is shown in Table C.3.1. | |

Ta.blc_e C3.1 Coordinates of Basic Stations

Location . - Latitude (N) Longitude (W) Depth (m)
13° 19.99’ 87° 49.08” S
B-1 ' ' : 5.5
13° 197 597 87° 497 05”7 _ 1o
13° 18.83° ' 87° 47317
B-2 : N . ' 6.5
13° 187 507 87° 477 19" '
13° 15.907 87° 46.857 )
B-3 S 14
13° 157 547 87° 467 517
13° 12177 87° 48297 _
B-4 : , ' 11
13° 127 10* 877 487 177
: 12° 56.327 | 88° 02317 -
B-5 : . . 150
12° 567 197 88° 027 19”. '

ADCP—Broad-Band made by RD Instruments, implcmcnts advanced signal—proccséing
technology known as pulse-to-pulse coherent sonar. Broad-Band’s irhproved
capabilitics expand the scope of applications for ADCP measurcments.
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Spcciﬁcalions of ADCP arc as follows:
Current Profiling | ,
| Max prﬁfiling féngc: 140m
Depth cell sizc:. 0.2~8m
Number of depth cells: 4~128
Beginning of first cell; 2m |
Speedrange:  £10m/sce
| | Acc'ﬁracy: +1% or 0.5¢cm/sec
| Echo inicnsity | |
_ Accﬁracy: | i‘.i.SdB |
Temperature |

'_ Range; -5~+45 "_C

Accuracy: F04°C
Tk |
| .Rahge: "i.Z(')"
Accurécy: C404°
Compass
Aécurélcy: : .3:2"

Cc32 ~ 25-hour Current Measurement Snr\}éy
1 Outl_ine '
. The ficld operation of the 25-day Current Measurement Survey was carricd out at 5

- secondary stati_bns as shown in Figure C3.1. In general, the Survey progressed
smoothly without major problems.

_ The purpose of the 25-hour Current Measurement Survey was to obtain current speeds
- and directions at each position. Observations were carried out in order to supplement
the data gained though the 15-day Current Measurement Survey.

Coordinates of secondary survey.stations are shown in Table C.3.2.

APPENDICES ' C-5 APPENDIX C
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Table C3.2 Coordinates of Secondary Stations

Location Latitude (N) Longitude (W) Depth (m)
S-1 13° 207 16”7 87° 497 38” 8
S-2 13° 197 177 87° 47 517 ' 6
S-3 - 13° 177 49”7 87° 467 26”7 20

- 54 13° 147 107 87° 477 35" 12
S-5 13° 107 357 87° 497 00~ 12

C.4  Survey Resulis
C.4.1 15-day Current Measurement Survey

The results of the 1S-day current measurement survey are shown in Table C.4.1.

Table C4.1  TFastest Current Speed During Ebb and
- Flood Tide at Each Layer

Observation Ebb Tide " Flood Tide .
Layer M/D/H/M Speed Direction M/D/H/M Speed Direciion
' : ~(cm/s) : (cmy/s) L
B-1 L 9/20/8/50 133.1 . 120 9/21/2/20 84.6 301
' M 9/20/8/50 1483 . 124 - 9/20/1/20 96.6 303
U 9/19/20/10 159.5 128 - 9/19/0/50 974 - . 307
B-2 L 9/19/8/30 1184 . 137 9/20/1/20 80.0 . 309
M Q720/8/50 142.0 " 138 9/19/14/30 - 98.2 - 314
U 9/19/20/30 178.9 136 9/19/1/20 ©115.8 324
B-3 L 9/21/21/10 128.7 222 9/19/12/00 102.9 0
M 9/21/21/10 139.1 - 218 9/20/1/40 111.3 4]
U 9/21/21/10 155.7 215 . - 9/20/1/40 1123 50
B-4 L 9/18/6/30 871 206 9/19/11/40 81.7 44
' M 9/19/20/20 101.3 191 9/19/1/20 854 | . 37
U S/19/7/50 i116.8 - 194 9/21/3/50 66.0 36
B-5 1. 9/17/17/10 55.2 223 9/19/0/30 462 54
M 9/21/8/40 48.5 262 9/19/13/50 453 80
U 9/21/20/40 68.1 259 9/20/13/00 - 43.1 6 -

L: Lower Layer, M: Middle Layer, U: Upper Layer
M/D/H/M: Month/Day/Hour/Minulc

C.4.2 25-hour Cu_rr_eni Measurement Survey

The fastest current spced and direction at each station for the 25-hour current
measurement survey are shown in Table C.4.2,

Thble C42  Fastest Current at Each Stétion

~ Location S1 - 82 S-3 .54 S-5
Month/Day/Hour 9/17/7 9/17/7 921715 - | 922110 9/159/9
Speed (m/sec) 1.23 1.62 1.45 1.47 0.93
Direction(o ) 120 135 355 195 225

APPENDICES -6 . APPENDIX C
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C.5 Findings

C.5.1 IS-dIay Current Mcasurement Snrvey

A harmonic analysis has been conducied by using the current data gained through the

survey in order to characterize the currents at each slation. Scction C.7 of this

- appendix shows the detailed results of the harmonic analysis of each station. The

following can be said accordiﬁg to the results.

b

2)

3)

4)

As for the components of the tidal currents, M2 components were domin.ani_ in
all the stations. The amplitudes of M2 components of upper layer at B-1, B-2
and B-3, amounted to about 0.62, 0. 72 and 0.69 m/scc respectively, and they are
larg:,cr than B-4 and B-5. Since the tidal currents were influenced by the shape of

sea bottom and the coastal topography, the directions of currents at B- 1, B-2 and

B-3 agree ‘with those of the channel, and those arc almost parallel to the

coastlines. Thus, shapes of ellipscs are relatively flat. The constant currents

denved from the harmonic analysis are very important, because the movab]e

matenals in the sea, such as pol]utants and sediments, are moved into the
direction of the constant currents. Out of La Unidn Gulf, in open sea at B-4 and

B-5, the constant currents whose velocity afn_ou_med to 0.081 and 0.080 m/sec

respectively, which are weaker than those at other slations. However, the

characteristics of the directions of both currents are different; the current at B-1,
B-2, and B-3 show changing “back and forth or two ways” trends, and that at B~
4 and B-5 show changing “go around with time changing” trends.

Accordihg to Table '.C.4.1, current Spéeds are getting faster from the botiom to .
the surface at each station during the ¢bb tide in general. However, since B-4 and
B-5 are located out of the Gulf, the current speeds are getting faster from the
surface to the bottom during the flood tide period. The fastest current speed was

178.9 cm/sec at upper layer of B-2 during the cbb tide.

Currents during the ebb tide are faster than those of the flood tide ai all the
stations.

Table C.4.3 summarizes the predicted fastest current and direction at each station

according to the results of the harmonic analysis. The predicted fastest current
speed is slower than recorded one. But the direction of the fastest current is
almost same as the recorded one.

" APPENDICES

Cc-7 ' ' APPENDIX C



" DETAILED DESIGN ON PORT REACTIVATION PROJECT

FINAL REPORT

IN LA UNION PROVINCE (JICA)
Table C.4.3 Fastest Current Predicted at Euch Station
Station Speed (cm/sec.) DlI’CCthIl
B-1 : 119 124
B-2 136 - 137
B-3 145 - L 214
B-4 78 2196
B-5 34 , 265 -
’I‘able C4. 4 showa constant current speed at each stauon
Table C 4. 4 C(mstant Current at Eacll Station
Statxon : - Speed {cm/sec.) . Direction - .-
B 100 : 125 -
B-2 13.9 130
B-3 11.0 196
B4 - 8.1 .. 158 .
B-5 . 8.0 S 317

" C. 5 2 25- hour Current Measurement Survey

The results of the 25-hour. Currenl Measurcmcm Survey are summar17ed beiow

: Fmdmgs are descnbcd below o

1y

all stanons

A.b for the componcnts of the udal currents M2 components were dommant in -
The main characterlshcs of the result are surular to the 15 ~day -
~ observation outputs : '
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C.6 'Tidal Eclipse at Observation Stations
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€00

HARMONIC ANALYSIS OF TIDAL CURRENT FCR 15 DAYS

POSITION _; La Union,El Salvador B-1 -
LAYER . . ; Upper

LATITUDE i 131859 N

LONGITUDE ;8749 SH.

TIME ZONE ;900 W

OBSERVATION START ; 2001 9 B8 14

UNIT ; .m/sec -
| . DIRECTION ; true |
o HARMONIC cousiANT; — o | B ' ELEMENT OF ELLIPSE
N - coMp. E - COMP. MAIN DIR. 303.4 MAJOR B
v K v K v . K . KL VL oL " KS
0.032 306.3  0.040 128.7  0.051 307.9 K1 308.5 0.051 20.5  38.5
0.012 272.6 - 0,021 . 86.6 0.024 . 268.2 01 299.1 0.024-(§g;:g) 29.1
1 0.011 306.3. 0.013 128.7  0.017 307.9 Cm o wes 0.7 3008 ses
9.008 3506.5  0.00% - 193.3 0.012 5.2 ' o1 309.7  0.012 sy 39.7
0.334 1.3 - 0.518 179.6 0.616 0.1 . M 302.8 . 0.616 ( 313' 32.8
0.079  73.0 8.117 256.0 - 0.141 = 75.1. 52 3041 0.141 £ 34.1
0.021 = 73.0  0.032 256.0  0.038  75.1 k2 a1 o.m 35 34.1
0.100 311.9  0.145 130.9 - 0.176 311.2 " N2 - 304.5 0.176.( Ig:j} 34.5
0.055 233.4 0.093  48.0 0.108  229.6 Mi  300.7  0.108 '31§:§) 30.7
0.040  308.8 0.045 120.3 - 0.059 303.5 MS 311.9  0.060 :zzg:;:' 41.9

~0.058 . 0.082 -0.100 . A0 125.4  0.100



-0

Kl
o1
Pl

- Q

s2
K2
w
o
Cus

AD

RARMONIC CONSTANT

N - COMP.

~-0.031

v K
0.029 293.9
0.010 . 292.5
0.010 293.9
0.004 12.7
. 0.309  356.7°
0.077 64.2
0.021  64.2
0.102 . 300.4
0.087 - 217.5
0039 308.6

0.

E - COMP. MAIN DIR.
v K v
042  117.0° - 0.051
0.019  114.7  0.021 -
0.014 . 117.0 0.017
0.008 1704 0.009
496 179.38 0.584
138 252.9 0.154
.036  252.8  0.042
172 126.5 - 0.200
1227 36.8 - - 06.149
0.063 123.2.  0.075
0.025 0,038

HARMONIC ANALYSIS QF TIDAL.CURRENT FOR 15 DAYS

POSITION
LAYER

LATITUDE
LONGITUDE
TIME ZONE

CBSERVATICON START

UNIT

DIRECTION -

" 217.0

-~

; Middle
13 19 59N

-

; 8749 SW
90.0 W

-y

;2000 9 B 134

; m/sec

; true
301.5

296.1
294.2
296.1
355.4
359.0
70.5 
70.6

304.9

304.7

La Union,El Salvador

K1
01
Pl
Q1

Mz .

52
k2
N2

- M4
M5

a0

B-1

KL
©304.7
208,72

304.7
294.2
301.9

299.6
299.6
 300.6
© 305.6
301.7

1411

ELEMENT OF ELLIPSE
" MAJOR

VL
0.031

0.021
0.017
0.009

0.584
0.154
0.042
- 0.200

0.149°

0.075

g.040 -

KS
34.7_

28.2

34.7

1 24.2

3.8

- 23.6

29.6.

30.6

35.6

31.7

MINOR

v5
0.001

~0.000

0.00¢

0.001°

0.014
¢.010

o 0,003

0.009

6.001

0.003

TS
13,7

(206.0}.__

13.6
{204.2)

13.7
{206.0)

5.6

{ 84.3y
9.0
(269.0)
11.4
(340.7)
11.4
(340.7)
7.2
(215.03
5.1
(307.0)
0.6
( 34.7)



S0

KL

ol

Pl

ol

52
K2

N2

M

aQ

v K
0.023  292.5
0.010° 276.6 -
0.008 292.5
0.003  356.8 -
0.263  350.2
0.064  59.4
0.017  59.4
0.085 302.9
0.080° 203.9
0.035  286.5

-0.011

'HARMONIC ARALYSIS OF

POSITION
LAYER |

LATITUDE -

LONGITUDE
TIME ZONE

OBSERVATION START

UNIT

" DIRECTION

HARMONIC CONSTANT

N - COMP.

MAIN DIR.

E - COMP.

v K v
0.037. 113.5 0.043
0.019  108.2 -  0.021
0.012  113.5  0.014

0.008  178.8 0.008

0.447 ”178{6_ © 0.518
0.119 244.0  0.135
0.032 244.0 0.037

0.169  126.0 0.189 -
0.128  26.9 0.151

0.065 114.5  0.073

0.003

~0.009

~a

: Lower

; 131953 N

; 8749 5w

; 90.0W
;2000 9 8 14

-

; true

299.9
K

293.2

285.4

293.2
358.5
356.4

62.9 -
62.9

305.3
206.1
292.6

n/ sec

Kl

o1,

Pl
o1
M2

52 -

k2
NZ

‘M4

M3

AQ

TIDAL CURRENT FOR 15 DAYS
La Union,E]l Salvador B-1:

KL

301.5

298.4

301.5
288.¢6

300.3

298.4

298.4
296.6
302.1
297.9

163.6

- ELEMENT QF ELLIPSE

MAJOR
VL .

0.043
0.021
" 0.014

0.009
0.518

0.135 .
0.037

0.189

0.151

0.074

0.012

KS

31,5

28.4

31.5

18.6
30.3

28.4

28.4

"26.6

32.1
27.9

MINCR
V§

©0.000
- 0.002
0.000

G.000

0.033.

0.004
¢.001
0.004
0.004

. 0.004



950

K1

ol
Bl

ol

S2
k2

N2
My
MS

AC

HARMONIC ANALYSIS OF
; La Union,El Salvador B-2

POSITION
LAYER
LATITUDE
LONGITUDE

TIME ZONE

OBSERVATION START

UMIT .

. DIRECTION

HARMONIC CONSTANT

N - cOoMP.,

K

v .
0.013 274,
Cg.013 151,
0.004 . 274.
0.009 274.
£.559 3.
0.138 63,
0.038 63
9.150 - 308.
0.038  165.
0.011 - 292.
-0.089

1
&

1
7

3

o N

E - COMp, MRIN DIR.
v K v
0,033 .102.0 0.031
0.013 - 63.1 . 0.013
0.011° 102.0  0.010 -
~0.004  247.8 - 0.005
0.460  184.C6  0.724
0.120  241.2 .'0.133
0.033 '241.2  0.050
0.47 117.6 0 0.208
0.053 ~ 34.8  0.057
0.030 110.5  0.028
0.107 -0.137

Upper .
; 13 18 50 N

-

i 874713 W

90.0 W

-

; 2001 ‘% B 14

“

m/sec

; true

319.6
K
279.6
191.8
279.6
289.0
3.6
62.6
62.6
303.3
192.3 .
290.9

Kl
ol

P1

Q1

M2

52

k2.
NZ .

M4

- Ms

A0

TIDAL CURRENT FOR 15 DAYS

. KL

£ 290.6

23,2
290.6

22.1
320.6

319.9

319.0'_,
- 315.6

301.0

- 289.3

129.7:

ELEMENT OF ELLIPSE

MAJOR

VL
6.036

0.013

0.012
0.010

_0.724'
0.183
0.050
o.zné‘

0.060

0.032

0.139

K3

20.6

113.2
20.6

112.1

'50.6

49.0

.49.0

45.6

31.0

19.3

MINOR

Vs

0.002

0.013
¢.001
0.002

0.004
0.004
0.001
0.019"
6.025°

0.000



Lo

Kl
ol

R

Q1

52
k2
N2
M4
Ms

AQ

HARMONIC CONSTANT

N - COMP,

v K
0.082  296.7
0.023  247.4
0.014 296.7 -
0.015  344.6
0.450 357.2
0.122  65.9
0.033  65.8
0.171  307.5
0.066 199.1
0.040 245.2
-0.049

HARMONIC ANALYSIS OF TIDAL CURRENT FOR 15 DAYS

POSITION

-LAYER -

LATITUDE

LONGITUDE

TIME ZONE

OBSERVATION START
©uNIT-

DIRECTICN

MAIN DIR.

~ E - coMe,

v o K v
0.029 . 118.4  0.051
0.016  99.4  0.027
0.010 - 118.4  0.017
0.007 169.4  0.016
0.414 . 180.1 ¢.611
0.111  247.5  0.165 .
0.030  247.5  0.045
0.135 122.6 . 0.217
0.077  39.8 ° 0.099
0.034  84.% 0.051
0.036 -0.060

‘La Union,El Salvador B-2 -
Middle '
; 131850 N

-

Bt 47 19 W

-

90.0 W
;2000 9 8 14

s

m/sec

H
i true
318.4

s S
297.3 - K1 325.3
259.5 - o1 321.0
297.3 Pl 325.3
346.0 o1 334.0
358.5 M2 317.4

6.5 52 317.8

66.5 k2 317.8
305,5 S N2 321.9
1209.7 w4 310.2
253.6 - M5 320.0

a0 144.1

ELEMENT QF ELLIPSE

MAJOR

VL

©0.052
 0.028

0.017

- 0.017
© 0.611

0.165 -
{ 66.6)

0.045
0.218
¢.100
"0.052

0.G661

TL

19.8
(297.2)

17.1
{237.2)

19.8

(297.3)
23.0
(345.5)

12.0
(338.6)
2.2

2.2
{ 66.6)
10.2
{305.7)
3.5
(211.1)
4.2
{253.3)

KS
55.3

57.0
- 55.3

64.0
47.4
47.8
47.8
51.9

4p.2

30.0



80

KL

ol

Pl

Q1

52

k2
N2

M4
MS .

AD

HARMONIC CONSTANT

N - COMP,

v K
0.035 294.7
0012 232.4
o.olsz.294.7
0.011 3200
0.343 352.1
0.104 = 65.3
6.028 - 65.3
0167 306.0‘J
0.062 130,85
0.049  254.8
-0.032

0.003

HARMONIC ANALYSIS OF

POSITION
_ LAYER
LATITUDE

LONGITUDE .

TIME ZONE

OBSERVATION S5TART

ONIT
 DIRECTION

-0.026 -

MAIN DIR.

" E -~ COMP.

\ K v
0.021 117.8  0.040
0.014  86.2.  0.018 "
0.007 117.8  0.013
0.007 137.7 - 0.013 .
0.348 179.0 ©  0.488
0.091 248.7  0.138

. 0.025 2487  0.038
0.132 125.2° 0.212
0.066° 33.5 ~  0.089
0.041 0.5  0.063

257.3 0 . - MS

TIDAL CURRENT FCR 15

; La Unién,El'Salvaddf
; Lower
; 1318 S0 N
;8714719 W
: 90.0 W
;2001 9 8 14
i m/sec
; true
316.5
.
295.8 :: - K1
250.3 o1
205.8 . Pl
n9.1 o1
35505 M2
66.9 ' 52
66.9 k2
+305.7 :J N2
202.3 Md

A

DAYS
B-2

KL

328.3

309.2

328.3

327.7

- 314.5
31R.9°
3189
_321.8.-
. 312.8
0 320.2

174.0-

"ELEMENT OF ELLIPSE =

VL
0.041
G.018

0.014
8.013 .
' 0.488

0.138 .
0.038
0.212
" 0.089
" 0.064

'0.032

MAJOR -

L

(257.2)

‘%8

- 58.3°
- 39,2

58.3

51.%

44.5%

fa8.9
43.9
. 51.8

42.8

0.2’

HINOR

Vs
0.001

6.003

0.000
0.000
G.029
0.004
0.001
0.001
0.018

0.003



60

R
X

Pl
Q-

s2
k2

N2

Mg

A0

_ HARMONIC BNALYSIS OF

POSITION

LAYER
LATITUDE -

LONGITUDE

TIME ZONE

UNIT
DIRECTION

HARMONIC CONSTANT

N - coMP.

v o K
0.012 313
0.014  281.8
0.004  31.9 °
0.024 - 344.%
0.537  353.5
0.151  65.9
0.041  65.9

0.178° 313.6
0.124  162.6
" 0.058 215.5

~0.106

OBSERVATIOR START

E - COMP. . MAIN DIR.
v X v
0.013 3577 0.017
0.003  322.4  0.012
0.004  357.7 ° 0,006
0.005 = 345.9  .0.022

0.435 2.2 0.689

0.105  68.5  0.184
0.029  66.5  0.050
0.124 _ 310.0 0.216
0.061 163.9  0.136
0.048 235.1  0.074

0.030 ' -0.102.

+
f

TIDAL CURRENT FOR 15 DAYS

La Union,El Salvador B-3

i Upper
; 131554 N
; 874651 W
: 90.0 W
;2000 9814
; m/sec
;i true _
37.7
K-
16,8 K1
287.8 ot
© 16.8 21
345.0 - 01
 356.8 e
66.8  S2
66.8 k2
2.4 - N2
162.9 Ma
223.1 - oms

Al

KL
45.9
10.5

45.9

- 10.7
38.9
34.8

34.8
34.7

- 26,1

38.8

195.6

ELEMENT OF ELLIPSE

MAJOR -

K3
135.9
100.5
135.9

1060.7
128.9

124.8

124.8

124.7
11s6.1

 128.8



05-5

Kl

o
- Pl
-

52
k2
NZ
M4
M5

A0

HARMONIC CONSTANT

61.1

N -~ COMP.
v ok
0.036 317.2
0.012 222.2.
C0.012 317.2
0.016  358.6
0.502  347.2
0.121
0.033  61.1
0.158 . 311.6 -
0,107 170.5°
0.045. 263.6 .
0.009

S 0,014

0.041

HARMONIC ANALYSIS OF

POSITION
LAYER
LATITUDE
LONGITUDE

TIME ZONE .

OBSERVATION START

UNIT
DIRECTION

" MAIN DIR.

E - coMp.
v K- . ¥
0.036 346.6  0.049
0.013 -290.7  0.015
0.012 346.6 - 0.016
39.0  0.020
0,419 357.4  0.652.
0.108 ~ 68.6 - 0.162
0.029  68.6  0.044 .
0.147 ° 318.0 ~ 0.215
7 0.080 1606 0.132
b.0a2 2401 | 0.061
' 9.034

-

TIDAL CURRENT FOR 15 DAYS

La Union,El Salvador B-3 .~

; Middle
; 1315 54 N
'+ 87 46 51 W
;';90.0 W _
; 2001 9 8 14
7 m/sec
; true
0.7
. L : KL”
330.8 K1 45.3
255.2 . o1 . 514
3.8 Pl - 453
16,4 o a2
351.5 . M2 39.8
64.3 s2. 416
64.3 | k2 e
314,58 N TR
166.6 CMe 367

253.3 . Ms . Cat.e

AD- . 77.2

ELEMENT OF ELLIPSE -

MAJOR

K3

135.3

141.4

135.3
. 132.1
_129.8'

131.5

131.6-
132.9
26,1
131.9

MINOR



15D

Kl
o1

Bl

01

52
k2
N2

Me

M5

AD

HARMONIC ANALYSIS OF

POSITION:
-LAYER .

LONGITUDE
TIME . ZONE

CBSERVATION START
- UNIT '

" LATITUDE = -

DIRECTION

HARMONIC CONSTANT

N - coMP.

v K
0.036 343.8
0.023 -294.2
0.012  343.8
0.013  49.7

0,478 351.5

0.111  59.5

0.030  59.5
0.144 296.1

0.086 156.3
0.052  259.2
0.136

0.032

- MAIN DIR.

E.— COMP.
v K v
0.036 3361  0.050
"0.014 228.2 - 0.023 .
0.012. 336.1 . 0.017
0.014 336.1 0,017
0.349  354.1  .0.591
0.097  72.0°  0.146
0.026 72.0  0.040
0.150  316.1  0.202
0.085 174.3  0.119
0.045  256.7 0.071
0.127

TIDAL CURRENT FOR 15 DAYS -

; La Union,El SalvadorIB—B

; Lower

- -

-

1315 54 N .
87 46 51 W
90.0 W

; 2001 9 B 14.

-

; true

37.4°

340.5
273.9

'340.5

26.1

352.4-

64.5
- 64.5
305.0
164.0:
259.0

m/ sec

K1’
01

Pl

Q1
M2

k2

N2
M4
M3

a0

KL
45.0

- 20.4

45.90
11.0
36.1

41.1
41.1

46.4

4.8
43.1

13.1

- ELEMENT OF ELLIPSE
 MAJOR

YL
0.050

0.024
0.017
0.817 "

0.591
0.148¢
0.040
. 0.205

T0.120
0.071

©0.140

KS
135.0
110.4
135.0
137.0
126.1
131.1
131.1
136.4

134.8

133.1

MINOR
vs
0.003
0.013
0.001
0.003
0.013
0.016
0.004
0.036

S 0.018

0.000



(A%

KL
o1
138

Q1

52
k2
N2

Ma -
M5

AD

HARMONIC ANALYSIS QF

POSITION
LAYER
LATITUDE

- LONGITUDE

TIME ZONE

OBSERVATION START

URIT
DIRECTICN

HARMONIC CONSTANT

N - COMP.

v - K
0.014° 226.7
0.007 336.2

0.005 - 226.7

0.011° 351.6

0.366  359.3
' 0.084  105.8
©0.023 . 105.8

0.098 324.7
0.064  203.6
0.033_' 298.1

-0.073

]
0
0
0
‘.0.
¢
0
0
0

MAIN DIR.

E - COMP.,

v K v
0.021  245.3  0.022 -
0.015 164.2  0.003

.007  .245,3_ 0.007 -

011 341.5 . 0.015

181  336.0.  0.402

029 ‘33.7: © . 0.087

008 83.7 0.024

032 285.1 . 0.098 .

035 144.0 0,065

009 270.3  0.033

.034 0.0a8

Dpper

~

-

; 2001

m/sec

-

1312 10 N
: 874817 W
" 90.0 W

9 814

; true

28.7

235.1
183.4
235.1
348.1
354.4
102.3

102.3

190.9

294.7

K1

o1

Pl -

Q1

. M2
- 52
k2

319.0

N2 -
e
us

a0

TIDAL CURRENT FOR 15 DAYS
La Unidn,El Salvador B-4

KL
'56.9

291.3
56.9

45.0

25.2.
-15.3:
18.2
14.6
19.4
13.0

155.2

- ELEMENT OF ELLIPSB

VL
0.025

0.020
0.008 -
. 0.016

0.403

0.088
0.024 .
0.101

¢.067

0.034

0.081

 MAJOR.

" TL

K5
146.9

. 21.3.
. 146.9
135.0

115.2

108.2
'108.2

104.6

108.4
'103.,0

 MINOR'
Vs

0.004

0.001
0.001
0.201
© 0.065
0.010
' 0.003
9.020

0.004

0.029



HARMONIC ANALYSIS OF

TIDAL CURRENT FOR 15 DAYS

POSITION ;

 LAYER 7 Middle
LATITUDE - ; 1312 10 N
LON¢irunz. ;  87 48 17 W
TIME ZONE. ; 90.09
OBSERVATION START ; 2001 9 8§ 14
UNIT - omfsee
DIRECTIOR. ;

; brue

; La Union,El Salvador B-4

. HARMONIC CONSTANT  ELEMENT OF ELLIPSE

" MAIN DIR.  30.0 MAJOR

50

. K1l
o1
P
a

. s2

k2

N2

M4

M3

Al

N - coMe. B - comp. | - 7
v -k v . K ¥ K KL WL TL KS
0.022 315.9 0.016 4.7 0.025 329.8 K 3L '0.025_ 22.0 - 121.9
0.012 294.9°  0.016 307.9 - 0.018 300.4 o1 -~ 51.8  0.020 ‘33813’;'* 141.8
0.007° 315.9  0.005 4.7 0.008  329.8 Pl 3.9 - 0.008 B0 12
0.009 _6.9_-. 0.014  34.9 . 0.015 21,2 1 56.5 0.017_(332Ig}f' 148.5
©0.406  357.9.  0.237  348.2 .. 0,469 - 355.4'3: vy 30.1 0.469.( %;:g’3 12001
0.109- 60.9  0.056 . 47.0°  0.122 57.8 sz 2606 0122 TL9 1166
0.030 = 60.9 - 0.015 47.0  0.033 . 57.8 " k2 26.6 .0.033 N3 6.6
0.157  306.4 0.049 291.1  0.160 304.1 N 168 0.160 ig:%) 106.8
. 0.035 . 216.8 . 9.031  140.0 0.037  193.1 Mi 29.3 0}037'(30215}- 118.3
0.033 287.8  0.009. 288.4 - 0.033 287.9 MS 155 0.035 08 105.3
' o R (287.8) :
-0.018 - ¢.064 ‘ n G.Oi7 AO' _105.5.:. 0.067 . ‘



¥S-D -

K1

o1

Pl
Ql

52

k2

N2

Md

M3

AD

HARMONIC CONSTANT

'N - COMP.

v K
0.025  321.5
0007 322.3
0.008 3275
0.009 325.§_
0.355 - 348.5
0.106 - 56.8
0.029. 56.8

0,160 304.7
0.052 219.5

'__0.032 3.0

0.01Ql5

0,067

HARMONIC ANALYSIS OF

POSITION
LAYER
LATITUDE

LONGITUDE

TIME ZONE -

OBSERVATION START

UNIT
DIRECTION

E - COMP. MAIN DIR.
v K v
0.014  350.4° 0.028
9.007  336,7 0.009
0.005  350.4 - 0.009
- 0.001° 65.0 0,008
10.235  340.7 0,424
0.050 35.4 . 0.116
0014 . 35.4.f_ 0.031
0.048 . 286.9  0.161
0.029  173.5  0.056
0.009 224.5  0.028
- 0.043

TIDAL CURRENT FOR 15 DAYS

; La Union,l’:fl Sal'vador' B-4'

Lower

13 12.10 N

- -

-

87 4817 W
90.0 W

-

; 2001 9 8 14

n/sec

-

j true -

31.1

333.2

321.1

- 333.2

330.9

. 346.3

J2.1 .

- 52.1

301.9:

2086
301.6

VY

K1
01

Pl

M2
52
K2 ..

N2

Mg
M5

KL .

27.8

445
27,8
358.7

'33.4

24.4

24.4

T 16.2

23.8

1.0

81.4

ELEMENT OF ELLIPSE

MAJOR

3.2
(310.7)

K§

7.8

134.5°

L 117.8
88.7

123.4

C114.4 |

114.4

106.2

113.8

91.0



550

Kl
o1
3
Q.

52
k2

N2 -
M

MS

AQ

POSITION

LAYER

 LATITUDE

LONGITUDE

'TIME ZONE

. UNIT

HARMONIC CONSTANT.

9..

& I

N - COMP.
v : K-
0.0a1°  209.
0.014  342.3
0.014 209.9
0.010  232.8
0.070  310.
0.016 39.
0.004 39,
0.029 214.
0.003  291.
0.004  76.
0.059

LanlE ¥ B Y 9

. OBSERVATION START

. DIRECTION

E - COMP, MATN DIR.
v K v
0.034_'-240.0" 0.049
0.007 95.2° 0,008
0.011  240.0  0.015
'_ 0.032 7.1 . 0.024
0.162  354.9 0.157.
0.036  78.9 0.038
0.010  78.9 0.010
0.038° 301.8 = 0.036
0.012  168.5 0.009
0.002  149.0 0.003
-0.055 ~0.017

-~

-

; “La Unlon El Salvador B-5

-

-

; ‘m/sec

H ttué
59.6

227.6 -
33.6
227.6
358.9

346.4
70.9

70.9°

277.9

177.3

102.2

Upper -

;13 456N
87 5813 W
90.0 W

; 2001 9 ‘814

K1

Ol

Q1

M2

52
k2
N2

M4
Ms

Al

39.1

345.5
39,1

283.4
71.5

69.3
69.3.

85.6
279.3

317.1

HARMONIC ANALYSIS OF TIDAL CURRENT FOR 13- DAYS:_J

ELEMENT OF ELLIPSE

MAJOR
VL

0.052
0.015.
0.017
8.033

g.170

-0.038

0.010

0.038.

g.012

0.004.

0.080

KS

129.1.

75.5
129.1

1.4

161.5
159.3
159.3

175.6

9.2

96.7 .

MINOR -
Vs

© 0.014

0.007
0.005

- B.007
- 0.047

0.01¢
~0.003

0.02%"

g.003
0.001

5
20.8
(312 gy .
{ 65 6)
20.8
{312.0}
(280 6)
{ 79 7)
(163 4)
(163 4)
{ 28 4)
4.3
(256, 3)

(168. 3)] '



95-

n
o

Kl

()]

52

k2 -

N2
Me

Ms -

AD

HARMONIC ANALYSIS OF

POSITION
LAYER
LATITUDE
LONGITUDE

TIME ZONE
OBSERVATION START

UNIT
DIRECTION

HARMONIC CONSTANT

N - COMP.
v K
10.022° 356.5
0.020 - 83.6

0.007  356.5.

0.012  285.6
0.077 3367
0.026. 31.4
- 0.007  31.4
0,018 - 255.4
T0.010  127.2
0.004  190.4
' 9.021

L 0.012

E - COMP. MAIN DIR. -
v K v
0.024  107.7 = 0.022
0.018  223.2  0.015
0.008  107.7 - 0.007
0.007 318.2 . 0.009

©0.173  357.5  0.183
0.055  66.1 - 0.058
0.015 ~ "66.1  0.016

0,059 308.7  0.060
0.017. 164.5 - 0.018

0.015 250.5 . 0.015
0.008

-

356.0

TIDAL CURRENT FOR 15 DAYS

; La Union,El Salvadot B-5

; Middle
i 13 456N
87 58 13 W

-

90.0 W
; 2000 9 8 14

m/ sec

-

7 Lrue
79.7

98.1
214.2 -
98,1
310.7

63.5°
63.5 -
306.3
161.2

248.0

K1

o1 -
P1

Q1

M2

52
k2

N2 -

M4

MS

CAD

KL
300.6

1 319.8°
308.6
28.3
67.0
67.3
67.3
79.4
63.4

81.7

20.9

ELEMENT OF ELLIPSE

MAJOR
VL

0.021
0.025
0.009
0.014
0.198
0.060
0.016

0.060

0.019
0.013

0.023

TL

21.1
(317.0) .-

4.4

{ 66.5)
21.1 .
“{317.0)

19.6

{293.3)

1.8
(354.3} -
©157.3

" 157.3

| 169.4

- { 60.5).

2.9
( 60.5})
10.2

(306.3) .

{156.5)
4

-1
(248.5)

KS
39.¢6

- 49.8

39.6

118.3
157.0
©0.014

153.4

171.7

MINOR -
Vs |

. 0.018

0.009

4.006.

0.003
0.025

0.004

0,014

0.005
0.003

75

3.1

{ 47.0)

10.4
{156.5)

3.1

{ 47.0):
1.6

{ 23.3)

T2.8

{ 84.3)
5.0
{150.5)
5.0 -
{150.5)

{ 36.3)
4.1

(246.5)
5.6

(338.5)



L$D

Kl
o1
TPl

Qo

52
k2
N2
M4

AD

-0.001 "

HARMONIC ANALYSIS OF

POSITION

"LAYER |
" LATITUDE

LONGITUDE = -
TIME ZONE -

OBSERVATION START ;

UNIT

DIRECTION

‘ HARMONIC CONSTANT

N - COMP.
vk
C0.043 300.5
0.021 - 214.2
10,014 300.5
0.022 7.2
' 0.069  341.5
0.004  286.5
0.001 - 288.5
0.061  325.4
o.011 ,142.1'
0.008 ~ 176.1

MAIN DIR.

E - COMP.-
V. K v
L 0.022 335.0 0,038
- 0.002 . 94.3  0.010
0.007  335.0  0.013
0.020 212.9  0.011
0,212 - 337.4 0.219
0.028° 11.5°  .0.025
0.008  11.5 0.007
0.055 319.3  0.078 -
0.017  210.8- 0.017
0.008 .192.3  0.011
~0.037 0.033 .

~

TIDAL CURRENT FOR 15 DAYS

La Unioh,Bl Salvado# B-5

; Lower
; 13 456N
; 875813 W
90.0 W
;20019 814
;7 m/sec..
;i true
60.4°
316.8° - Kl
1205.9 o1
316.8 P1
7.0 Q1
338.0 M2
7.2 52
12 - k2
21.6 N2
194.1 M4
186.5 MS

a0

KL

24.3
.. 357.5

24.3

317.6

72.0
89.0

89.¢
42.1

70.8
45.3

268.2

ELEMENT OF ELLIPSE
MAJOR

VL

0.047
- (306.8)

(218.8)

0.021
0.01¢
.0.028
0.223
0.028
¢.008

0.082°

¢.018

'_0:011

0,037

g
-20.5

20.5

(306.8} -
3.6 -

{53.7)
11.3

(337 B) -
(11 4).

{11. 4)
10,8

(322 7}
3.3

{199, 9)
(184. 3)"

KS

114.3

87.%
114.3

47.6
162.0
179.0 -

1759.0
132.1

160.8

133.3



csitkon ; La Union, El Salvado: 5-1
f 14 3 Lower
{ 12016 R 1ong. j ST 4938 W
epoch ; 200t 917 11
moon age ; dec, ;
moon transit.y 17 12 10
unit ; nm/sec dir.= True

harmonic coefficient
[ ¥ 1 Tl R2 T2 R4 T

N €.017 342.1 ©.320 353.5 0.050 264.4
E . 0.089 258.6 0.296 172.3 0.034 47.]
allipse

Ldir VL HL  S-dir Vs Hs

Ml 88.7 ©0.089 258,8 .178.7 0.017 160.8
M2 317.2  0.436 353.0 | 41.2. 0.005 83.0
¥4 332.3 0.054 270.3 62.3 0.026 0.3
A0 771 0.060 - Wi/M2= 0.204
o hatmonie conltant standard # B-1 Lower

= va  kn ve | ke rat.n rat.e dif.n
Ki 0.042 107.8 0.217 24.2 ' O.QT 5.04 ;74.6

01 0.020 100.0 0.106 16.4

M2 0.211 354.4 0.196 173.2 .41  0.38 358.0.

52 0.055 60.9 0.051 239.7

ellipse _

-dir vl . Bl s-dir  ve  ha
Kt 8.7  0.217 24.5  178.7 0.041 294.5
01 88.7 . 0.106 16.7 178.7 0.020 286.7

M2 317.2 0.208353.9  47.2 0.003 83.9
S2  317.2 0.075°60.4  47.2 ©.001 150.4

AO

0.013
0.05%

s/

0.19
0.01
0.43

dif.e
91.0

176.8

s/1
.19

0.19 -
T Q.01
0,01

e g

czition ; la Union,E) Salvador §-1

Yayet i Lower

lat. ; 132016 % lang. 3
0

epoch ; 2001 9 17 11
moon age F] dec. ;
moan transit-; 17 12 10
unit ; m/sec dir.= True

t~;la Union
spring tropic -

dir v dir v

129 0.373 116 0.302
127 0.265 113 0.224
105 0.101 5 0.0235
334 0.169 307 0.253

DD iYL W S

326 0,332 302 0.557
10 327 0.314 299 8.556
11 333 0.208 253 D.453
12 277 0.290
13 227 0.172
1 173 0.243
15 : 154 0.342

20 0.063 16 0.32)
118 0.168 = 95 0.424.
127 0.315 107 D.492
129 0.392 111 9.49) -

328 0.256 305 0.449

16 144 0.368

17 134 0.213
ig 115 0.219
13- £8 0.151
20 ' 29 0.208
21 . - 22 0.272

22 - 2% 0.291

23 ' 50°0.299

h-dir v

0 326 0.335
1. 32%°0.26%
2 343 0.129
3 98 p.089.
4.1249 0.250
5129 0.366
6 130 0.394
7 128 0.327
8 122 0.183
9 37.0.049
0.332 0.191
1 327 0.306

87T 43 38 %
k- .5 h=0;transit
n2 ml
h dir v h dit v
0 317 0.433 0 313 0.02¢
1 318 0,348 1 230 0.042
2 319 0,170 2. 201 O0.060
3 132 D.os4 3276 0.07%
4 136 0.26) 4 272 0.084
9 137 0.402 3 269 0.089
§ 131 0.432 6 267 0.087
7T 138.0.348 71 263 0.080
B 133 0,170 @8 259 g4.968
9 312 0,054 8% 253 0.052
10 316 0.263 10 233 0.033
11 317 0.402 11 198 0.018
. : 12 133 .0.024
13 110 0.042°
: 14 141 0.060
ol ‘15 96 0.075
16 92 §.084
h dir v« © 17 89 0.089
0 62 0,026 18 87 0.087
1 137 4.049 19 83 0.080
2 168 0.049 20 79 06.068
3 2492 0.026 Z1 713 0.052
4 317 0.043 22 59 0.913
5 348 0.049 23 18 0.D18



65-0

switonil analysls one day tidal current ' S " table of tidal current diagram

osition ; La Union,EL Saluado: 8-1 . _ _ ogition ; La Ynion,El Salvador 5-1
Yayet : Uspet : ' : : .. layer ; Upper :
“lat. 320 16 N long ;.87 49 BN o lat. ; 132016 N long. BT 498 W
epoch ; ‘2001 91711 0O _ o ' N epoch-; 2001 9 17-11 0
moon age ; dec.. . . . ' moon age j - dec. ;
moon kransit 3 1712 10 T _ ' moon transit ;1112 10
unit ; m/sec. dir.« True ' R unit ; m/gec dir.= True _
: : t=0;La Unjon . k= 14.% h=0;transit -
harmonic coefticient _ :
_ ' : : spring tropic mZ ml
Rl - TL R2 0 T2 MM T4 RO L :
: - ‘ o : : t dir v dir v h dir v h dir v
H 0.021 :'27.2 0.350 L2.2 0.072° 257.1% -0.086.° 0 8% 0.101 85 0.294 0 306 0.590 - © 23 0.020
: _ o ' _ 1- 116 0.355 104 0.476 1 308 0.505 1 333 0.022
£ 0.068 276.3 0.476 176.9 0.127 - 2.7 ©.167 2 121.6.582 112 0.635 2 311 0.285 - 2 307 0.034
. : . 3 123 0.710 117 0.697 . 3 63 0.029 3295 0.047
n!lipse : _ 4 124 0.703 120 0.629 4 122 0.307 4 268 0.052
- ) o o J 124 0.562 123 0.9 5 125 b.518 3 282 0.085
_ L-dir Vi HL .- §-dir Vs HS 5/L 6 123 0.326 134 0.156 6 126 0.590 - & 278 0.068
_ ' : 7 109 §.058 286 0.155 7 128 0.505. 7 274 0.063
Ml 276.6 -0.069 94.7 6.6 0.019 4.7 0.28 8 314 0.177 295 0.399. 8 131 0.285 8 269 -0.063
: . : 3 3131°0.306 297 0.531 9243 9.029 3 263 0.054
M2 306.3 0.590 358.8  36.3 0.026 86.8 0.04 10 315 0.301 296 0.512 - 10 362 0.3¢7 . 10 255 D.042
' 11 326 0.167 293 0,346 11 305 0.518 11 239 0.029
4] 202.0 0.129 189.1 12.0 0.068 279.1 0.53 i 12 256 0.094 12 203 0.g20
. : . o _ 13 - 139 0.265 13 153 ©0.022
A0 115.3  0.206 H1/M2= 0.11§ o 14 - 131 6.545 14 127 0.034
_ 15 128 0,731 - md 15 113 0.047
harmonic constant standaxd ; B-1 Uppoer : - 16 126 0.780 16 108 0.057
' . 17 . 124 0.691 h dir v 17 . 102 0.065
vn knn  ve ke rat.n rat.e dif.n dif.e I 120°0.498 0 97 0.128 18 98 0.068
. 13 107 9.271 1 135 0.097 19 94 0.068
K1 0.051 128.1 0.169 17.4 1.00 3,32 180.2 69.5 . 20 53 0.130 2 228 0.079 20 §9 0.063
: o 21 - g8 0.175 3 277.0.128 21 B3 9.054
01 0.024 88.4 0.080 337.7 22 . 9 0.202 4 315.0.097 22 15 0.042
. . . e 23 ' 43 0.196 -5 48 0.07%9 23 59 D.029
M2 0.252 1.5 ©0.342 176.3 0.4 0.56 1.4 176.2
52 0.0358 76.5 0.078 251.3
h dir v
#llipse 0. 33140.321
1 318 0.246
1-dir = vl hl s-dir vs hs 8/} 2 0 9.074
: 3 310 D.229
K1 216.6  0.170 195.6 6.6 0.048 105.6 0.28 4 119 0.481
5 122 0.664
ol 276.6 '0.080 155.9 6.6 0.022 65.9 0.28 6 123 0,724
' .o - . 7 124 0.646
uz 6.3 8.424 358.1 36.3 0,019 88,1 0.04 o8 128 0.448
. 9° 121 0.186
52 3063 0.097 131 36.3° 0.004 163.1 0.04 10 322 0.076
: .11 313 0.259



¥

-
o

s

T Ay L

09-0

N L mad wey AUl Cuaiail

gosition i La Union,Bl Salvador 5-2

!er : Uggalg 178 long. ; B2 47 51 W

epoch 2000 91711 O
moon age } dec. ;

moon transit 3 17°12 10
unit ; m/sec dir.= True

harmonie coafficient

Rl T1 R2 T2
B 0,035 153.8 0.761 2359.9
£ °0.061 343.0 ©.698 176.9
illiﬁse

L-dir VL HL - S-diz
n 293.9 0.070 161.2 29.9
M2 317.5 1.932 358.5 47,5
He 314.0 ©.177 229.8 44.0
Al 131.3  0.249 Ml/M2»

R4 T4

6.124 221.7

0.128  51.9
vs 1S
0.004 71.2
0.027  88.5 .

0.024 139.6
0.068

harmonic constant standard ;7 B-1 Upper

vn kn ve ke rat.n rat.e dif.n
XK1 0.087 256.7 0.151 83.9 1,71 2.36 308.8
Ol 0.041 217.0 0:071 44.2
M2 0.546 359.2 0.501 176. z " 0.8 0.81 359.1

| 520.125 4.2 0. 115 251.2 "
ellipse .
1-dir viI  hl  s-dir va he

K1 299.9 0.174 262.1  29.9 0.009 172.1
Ol 299.9. 0.092 222.4  29.9 0.004 132.4
M2 317.%  0.741°357.9  47.5 0.019 87.9
$2 317.5  0.170 2.9 - 47.5 0,004 162.9

AD

-0.164

9.187

5/L
0.03

0.03

0.13

dif.e
136.0

116.1 -

8/l
.05

" 9.05

0.03
6.03

[oryen

table of tidal current diagram

osition ; La Union,El Salvador 9-2

ayer ;3 Upper

at. 3 131917 N long. 87 471 51 W
epoch.; 2001 91711 -0
moon age i dec. ;
moon transit 7 17 12 10
unit ; m/sec dir.= True
t=0;La Union k= 74.5 h=0jtransit
spring tropic n2 ml
t dir v dir v h dir v h dir
0 84 0.062 114 0.2084 0 317 1.032 o 119
1 132 0.511 128 ¢,71%9 1 318 0.880 1 118
2- 135 0.911 131 1,159 2 320 D.493 2 116
3 136.1.135 133 1.366 3 920.03¢ 3 114
4136 1,121 134 1.321 4 133 0.53% 4 145
3 137 0.874 134 1.D29 3 137 0.907- 35 339
€ 137 0.453% 133 0.560- 6 137 1.032 6 309
7 334 0.014 87 0.040 7 138 0.880 7 303
8 319 0.413 320 0.440 B 140 0.493 8 303
9 319 0.639 318 0.726 9 272.0.030 9 301
10 321 D.626 317 0.769 - 10 2315 0D.539 I10 301
11 324 0.380 317 0.567 11 311 0.507 11 300
1z 313 0.185 12 259
13 143 0.269 13 238
-~ 14 - 140 .0, 668 : 14 -296
15 140 0.%08 mi 15- 294
15 141 0,925 ' 16 285
17 141 80.722 . h dir v 17 159
18 144 0.362 0 143.0.136¢ 18 129
19. 294 0.056 1 133 0.1714 19 125
8 318 0.389 2 113 0.063 20 123
21 . © 321 0.552 3 323 0.116 21 121
22 325 0.487 4 3131 0.17¢4 22 121
23 o Mt .21 5 293 6.063 23 120
“h dir v
¢ 320 0.663
1 322 0.525
2 332 0.184
3 127 0.28¢6
4 134 0.734
5 .135 1.054
& 136°1.159
7 137 1,019
8 131.0.614
9 137 0.214
0 319 0.237
1 319 0.538

v
0.066
0.058
0.048
0.031
0.014
0.006

6.023

G.039

10



19-0

harmonic analysis one day tidal current

osition ; La Union,El Salvador‘S—Z
ayer ; Middle C

lat. ; 131917 N long. ; 87 47 51 W

epocch ; 2001 917 11 O

moon age ; dec. ;

moon-transit ; 17 12 10

unit ; m/sec dir.= True

harmenic coefficient _

_ Rl T1 R2 T2 R4 T4 a0

N 0.619° 302.89 0,616 356.2 0.126 216.6 -0.103

E ~ 9.017 133.9 .0.672 181.6 0.104 47.6 0.047

ellipée

_ L-dir VL HL S-dir VS HS  S/L

Ml 318.5 0.026 310.3  48.5 0.004 220.3  0.15

M2 312.5 - 0.911 359.1 42.5 .0.043 269.1 0.05

M4 320.9°  0.164 221.0 50.9 0.016 131.0 0.09

A0 155.4  0.113 Ml/M2= ©.028

harmonic consfant standard ; B-1 Middle

vn kn wve ke rat.n rat.e dif.n dif.e

" K1 0,041 72.7 0.037 264.8 0.81 0,72 136.6 333.7

01 0.017 70.8 0.015 267.9

M2 0.420 356.5 0.458 181.9 0.72  0.79 357.5 182.%

52 6.111 68.1 0.121 253.5

ellipse .

i-dir vl hl  s-dir vs hs s/1

K1 318.5 0.054 80.2 48.5 0.008 350.2 0.15

01 318.5 0.022 78.3 48.5 0.003 348.3 0.15

M2 312.3 0.621 3589.3 42.5 5.029 269.5 .05

52 312.5 . 0.164 71.1 42.5 0.008 341.1 0.05

bt e

. » .

table of tidal current diagram

osition ; La Union,El'Salvador 5-2

ayer ; Middle

Iat. ; 1319 17T N long. ;
epoch ; 2001 9 17 11 0
moon age ; dec. ;
- moon transit ; 1712 10
unit ; m/sec dir.= True
t=0;La Unicn k= 174.
spting ‘tropic
t dir v dir v h
0 274.0.127 289 0.168 ¢
1 147 0.318 148 0.250 1
2 139 0.663 138 0.588 2
3 136 0.864 136 0.788 3
4 135 0.863 135 0,75¢ 4
3 134 0.659 134 0.599 ]
6 134 0.307 135 0.255 6
7 308 0.100 306 0.137 7
8 310 0.452 309 0.470 8
9 310 0.656 308 0,634 9
10 308 0.657 306 0.635 10
1t 304 0.456 301 0.419 1l
12 247 0.103
13 146 0.38¢
14 139 0.738
15 136 0.941
16 135 0.936
17 134 0.724 h
18 © 133 0.3358 )
18 311 0.064 1
20 311 0.43% 2
21 - . 311 0.658 3
22 309 0.678 4
23 i 306 0.495 5

dir v
309 0.683
306 0.57¢6
- 297 0,292
169 0.138
141 0.509
137 0.790
135 0.890
134 0.781
134 0.48%0
136 0.097
310 .0.295
310 0.580

HOWD o W S

87 47T 51 W

k]
m2

dir
312
311
308
204
137
134
132
131
128

24
N
314

md

dir
146
13%
115
326
319
295

h=0;transit

v
0.911
0.782

0.445

0.045
9.469
0.796
£.911
0.782
0.445
0.045
0.469
06.796

0.124
0.155
0.035
0.124
0.155
G.035

OO0 NN s L B O T

ml

dir v

308 0.017
3e1 0.012
279 0.006
200 0.004
161 0.009
151 0.015

- 146 0,020

143 0.023
140 0.025.
138 0.026
135 0.024
133 0.021

128 0.017

121 ©.012
39 0.006
20 0.004

341 0.009

331 0.015

326 0.020

323 0.023

320 0.025

318 0.026

315 0.024

313 0.021
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_harmonic analysis one day tidal current

Yosition ; La Union,El Salvador 5-2
ayer ; Lower '
87 47 51 W

lat. ; 13 1917 N long. ;
epoch ; 2001 91711 O
moon age ; dec. ;

moon transit ; 17.12 10
unit ; m/sec dir.= True

harmonic coefficient

R1 TL  R2 2RI T4 A0
N 0.003 191.3 0.462 347.4 0.133 212.6 -0.076
E  0.020 14%.9 0,558 174.4 0.116 25.8 0.003
ellipse |

L-dir VL HL  S-dir  V§ HS  S/L
M. 83.8  0.020 150.5 173.8 0.002 60.5  0.09
M2 309.6  0.723 351.6  39.6 0.043 261.6  0.0%
M4 320.5 0.173 209.8  50.5 0.010 299.8  0.06
A0 . 177.7 0.076 . M1/M2= 0.027

~harmonic constant standard ; B-1 Lower
vi kn ve ke rat.n rat.e dif.n dif.e

K 0.007 316.9 0.048 275.6 0.16 1.11 23.7 342.4
01 0.003 309.1 0.023 267.8 ' '
M2 0.305 346.3 0.368 175.3 0.59  0.71 351.9 178.9 -
52 0.079 54.8 0.096 241.8
eilipse .

Jl-dir vl nl  e-dir - vs he s/l
K1 83.8 0.048 276.2 173.8 0.005 186.2  0.09
01 83.8. 0.023 268.4 173.8 0.002 178.4  0.09
M2 309.6 0.477 352.5 - 39.6 _ 0.029 262.5  0.06
52 309.6 0.124 59:0  39.6  0.007 329.0  0.06"

. " .

table of tidal current diagram

position ; La Union,El Salvador 5-2

layer ; wower ‘
lat. ;. 1319 17T N long. ;

“epoch ; 2001 917 11 O
- moon age ;

dec. ;
moon transit ; 17 12 10
unit ; m/sec dir.= True

t=0;La Union _ k= 74.

" spring tropic
dir. v - dir v
239 0.098 249 0.135
148°0.291 158 0.267
138 0.531 144 0,493
135 D.64% 140 0.607
134 0.610 139 0.567
133°0.422 141 0.384
138 0.136 164 0.116
302 0.176 293 0.212
305 0.423. 202 0.444
304 0.347. 303 0.533
-302 0.512 . 302 0.503

- 295 0.330 296 0.306

. 220 0,067
139 0.322
133 . 6.573
131 0.696
129 0.658
127 0.466
122 -0.174
313 0.147
308 0.497
306 0.342
302 0.521
294 0.355

WD~ hind W id - T

[
<
Hommqmm.&wNHQg—

]

P bt bk b
LN o G DD

B PO B B ot
W Owm -
N ld o oo

dir v’
363 0.549 -
229 0.433
283 0.200
165 0.159
141 0.42¢
135 0.611
134.0.649
-133 0.529
134 0.282
7273 .0.035 .
. 304.0.317
© 305 0.507:

] .
HOW DA UNOWR O

87.47 51 W

5
m2

dir
3609
307
301
i52
134
131
129
127
121
332
314
311

m4 .

dir
139
142

- 234

319
3z22
54

h=0;transit

v
6.716
0.567
0.269

0.114.
0.4531.

0.673
0.716
0.567

0.263

0.114
0.431
6.673

0.150

¢.149°

C.010
8.1%50

0.14%

0.010

fury
[o%]

e el el el Sy =y
LCUERIRUBWN OWD oV B WA o

[ RV TN
LB

mi

¢.017
0.014
¢.010
0.006
0.coz
6.005
0.010
0.014
¢.017
0.01%
0.020.
0.019
0.017

. 0.014

0.01cC
0.006
0.002
0.005
0.010
0.014
£.017 -

-0.019:

0.020
0.019
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harmonid analysis one day tidal current "table of tidal current diagram

ogition ; La Union,El ‘Salvador 5-3 - ' Eosition ;. La Union,El Salvador S-3
ayer ; Upper ‘ . : ayer ; Upper . .
lat. $:313 17 49N long. ; 87 46 26 W - . Clat. 3 1337 49 N long. ;- 87 46 26 W
epoch ; 2001 9 2110 0 . . epoch ; 2001 9 211C O
moon age ; dec. ;- ' . _ moon- age ; dec. ;
moon transit ; 21 13 38 - ) . s : ) moon transit ; 21 15 38
unit ;7 m/sec dir.= True- ' - unit ; m/sec dir.= True
- t=0;La Union - k= 74.5 h=0;transit
hazmonic coefficient o ' '
: spring tropic o om2 ml
"Rl ) T1 R2 T2 R4 Té¢ A0 : : e - ) a L
' o . : t dir v dir v h dir v ~h dir v
N 0.066 357.4 1.124 353.0 . 0.054 348.7 -0.020 0 27 ¢.307 20 0.337 0 349 1.13% 0 309 0.185
: . 1 .132 0.320 128 0.230 1 349 0.914 1 307 0.104
E 0.083 189.6 0.235 166.2 0.096 35.0 0.176 2153 0.725 157 0.601 2 352 0.444 2 306 0.095
. . S 3 158 0.987 163 0.843 3 158 0.148 3 303 0.081
ellipse 4 159 1.011 165 0.953 4 166 0.695 4. 300 0.061
' o . : 5 157 0.786 165 0.623 5. 168 1.059 5 292 ©0.037
L-dir VL HL  S-dir Vs HS S/L 6 146 0.382 162 0.212 6 168 1.139 6 258 D.014
. ‘ : o _ T 330,206 354 0.272 - . 7 169 0.914 1 159 0.021
M1 308.5 © 0.105. 4.9 38.5 0.011 274.9 0.190 8 3 0.608 352 0.691 8 172 0.444° 8 141.0.046
' . 9 359 0.875; 353.0.932 9. 338 0.148 9 136.0.068
M2 348.3 - 1.148 352.8 78.3 ° 0.027 8z.8 0.02 - 10 359 0.902 356 0.925 10 346 0.695 10 133 0.087
11 4 0.684 2 0.672 11 348 1,059 11 131 0.099
M4 -~ 65.8 0.104 26.2 155.8° - 0.036 116.2 0.34 12 34 0,281 . ©12 129 0.145
: : ' 13 - 133 0.411 13 127 0.104
AD 36.6 0.177 Mi/M2= 0.092 - . 14 151 0.851 ) ) 14 126 0.095
- i35 154.1.137 md 15 123 0.08%
‘harmonic constant standard ; B-3 Upper - 16 -155 1.176 16 120 0.061
17 - 152 0.960 h dir v 17 112 0.037
vn. “kn ve ke rat.n rat.e dif.n dif.e 18 140 0.362 v 356 0.09 18 78 0.014
: ' _ 19 ' 14 0.263 1 79 0.089 19 339 0.021
K1 0.071 151.5 0.089 343.7 4.17 5.23 134.7 326.9 20 : 16 0.55¢. -2 167 0.037 20 321 0.046
: . - _ 21 5 0.827 3 236 0.095 21 316 0.068
01 0.050 62.5 0.063 254.7 . 22 .3 0.883 - 4 259 0.089 22 313 0.087
: 23 5 0.696 3 347 0.037 23 311 0.099
M2 0.7449 2.7 0.156 175.9 1.08 0.23 3.9 179.1 .
52 0.19% 72.7 0.042 245.9
h dir v
ellipse 0 359 0.921
: ' . 1. 1 6.8BL7
l-dir wvi  hl s-dir vs hs s/1] 2 10 0.497
o 3 830.192
K1 ; 308.5- 0.112 159.0 38.5 0.012 9.0 8.10 4 148 0.536°
. 5 157 ©0.887
01 308.5 0.080 70.0 38.5  0.008 340.0 ¢.10 6 159 1.032
. 7 158 §.922
M2 348.3 0.760 2.4 78.3 0.0i8 92.4 0.02 8 154 0.5%1
9 112 0.175
52 348.3 0.203 72.4 78.3  0.005 162.4 0.02 10 9 0.417
11 360 0.772
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harmonic analysis one day tidal cur

Yosition ; La Union,El Salvador 5-3 -

ayer ; Middle

“lat. ; 1317 49 N long. ; 87 4

epoch ; 2001 9 21 10 ©
woon age ; - dec. ;
moon transit ; 21 15 38
unit ; m/sec dir.= True

harmonic coefficient

R1 T1 R2 T2
N 0.043 306.3 1.042 350.8
E 0.121 - 178.1 0.221 175.2
ellipse

L-dix . VL HL:‘ S-dir

Ml 283.5 0.124 354.5  13.5
M2 348.1  1.065 351.1  78.1
M4 291-2' 0.067 245.8 21.2

AD. - 52.2. 0.176  M1/M2=

vn kn . ve ke

K1 0.066 55.1 0.185 286.8
01 0.020 339.5 0.057 211.2
M2 0.701 356.1 0.149 182.4 1.07
$2 0.174 70.9 0.037 255.2
ellipse

Cledir vl hl sedir
KI  283.5 0.190 103.2 | 13.5

01 283.5. 0.058 27.6 13.5.

M2 -~ 348.1 0.716 358.3 - 76.1
52 348.1  0.178 71.1° - 78.1

rent
6 26 W
R4 T4
0.037 295.1
0.063  56.0
V3 HS
0.033 264.5

0.016 261.1
0.030 335.8
0.116

‘harmonic constant standard ; B-3 Middle
rat.n rat.e dif.n:

1.35  3.78  84.3

0.23 6.6

vé " hs
0.051 .13.2
0.016 297.6
0.011 268.3
0.003 341.1

AD
0.108

©0.139

8/L
0.27
0.02
0.45

dif.e
316.0
190.9
s/l

0.27
0.27

1 0.02

0.02

3 .

table of tidal current diagram

.

position ; La Union,El'Salvador 5-3

layer ; Middle

lat.

1217 43 N leong. ;
epoch.; 2001 9.21 10 0
moon age ; .
moen transit ; 21 15 38

unit ; m/sec dir.= True

t=0;La Union

spriﬁg"

dir
13
128
153
157
"156
151
133
16

1
358
10 - 357
11 0

\O O N A WD b O o

dir
+ 337
:358

59
148

137
134
- 142
- 47

HOW@NOAU S W QT

bt s

359

156

v

0.324.

0.226
0.588
0.807
0.798
0.567
D.219
0.36%

0,741

0.959
0.948

0.711 -

G.983
0.851

0.521
0.153
0.420
0.727
0.832

0.764

0.386
0.201

0.572-

0.880

dec. ;

tropic

dir
343

218

177
174
172

169

152
§

1

1

5
15
51
117
139
145
144
137
102

22

2

355

351
348

v
0.414
0.088
0.471
0.710
0:724
0.3513
0.145
¢.307
0.673
0.880
0.864
0.646

0.369
0.460 .

0.770
0.934
6.917
0.666
0.330
0.43%

0.808

1.041
1.044

0.814

87 46 26 W

k= 74.5

Ll T ’
10 00— Gh AN de (0 P e O o

Mkt O

m2

dir
348
347
346
174
169
168
168
167
166
354

349

344

md
dir

109

143

246
289
323

h=0;transit

1.052
0.828
0.382
0.167
0.670

0.994 -

1.052

0.828 -
0.383 -

0.167

0.670

0.994

0.066

0.046

0.039
0.066
0.046

0.03%

WM N (W B O T

ml

dir v

282 0.123
278 0.117
273-0.1063 -
265 0.083
253 0.060
225 0.038
173 0.035
139 0.053

- 124 0.077

116 0.90%8

2110 0.114

106 0.122

- 1062 ¢.123

98 0.117
93-0.103
‘85 0.083
73 0.060
45 0.038
353°0.035
319.0.053 .
304 0.077
296 0.098-
290 0.114
286 0.122°
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ha:monié'analysis one day tidal current table of tidal current diagram

position ; La Union,El Salvader S-3

osition'; La Union,El Salvador S§-3
Y layer ; Lower

ayer ; Lower

lat. ; 1317 49N ‘long. ; 87 46.26 W : ' ' lat., ; 1317 49N long. ; 87 46 26 W
epoch ; 2601 221 10 0 - : ' epoch ;:2001 9 21'10 ¢
' moon ‘age ; dec, ;

moon - age ; dec. ;
moon transit ; 21 15 387
unit ; m/sec dir.= True

moon transit ; 21 15 38
.unit ; m/sec dir.= True

: : : t=0;La Union k= 74.5 h=0;transit
harmonic coefficient . : :
. spring tropic m2 ml
R .. T R2- -T2 R4 T4 AD i
- : t dir v dir v h dir v h dir v
N 0.070 196.0 0.867 354.7 0.079 328.4 0.0717 0 8 0.312 325 D.238 0 344 0.899 0 236 0.120
: . _ -1 110 0.161 - 203'0.233 " 1 -344 0.735 1235 0.124
E 0.102 192.2 0.252. 171.9 ° 0.036 58.8° 0,103 2. 148 D.455 184 0.577 2 3450.375 2 2353 0.11%
. . 3 153 0.661. 181 .0.801 3 156 0.087 3 2394 0.105
ellipse _ 4 154 0.685 181 0.934 4 163 0.524 4 234 0.085
: : : : 5 151 6.521 184 0.667 5163 0¢.821 .S 232 0.059
L-dir VL HL -~ S-dir Vs s S/L . 6 134 0.222 196 0.354 6 164 0.8%9 - & 228 0.029
o ) . 7 15 0.217 292°0.13%9 7 164 0.73% 7 103 0.005
Ml - 55.4 0.124 193.5 145.4 0.004 103.5 = 0.03 8§ 356 0.540 339 0.4%7 8 165°0.375- 8 . 81 0.033
: ' 9 353 0.750 348 0.708 9 336 0.087 9 58 0.063
M2 - 343.8 0.903 354.5 - 73.8 0.012 84.5 0.01 10 353 0.776 - 355 0.779 10 - 343 0.524 10 57 0.090
S _ . . ~ 11 356 0.613 50.676 11 343 ¢.821 11 56 0.199
1] 359.8 0.079 328.4. 89.8 0.036 58.4 0.46 ) 12° 28 0,481 _ 12 56 ¢.120
. 13 . " 750,408 13 55 ¢.124
Al - 53.0° " 0.129 Mli/M2= 0,137 14 110 0.565 14 35 0.119 .
) : 13 122 0.719 m4 15 54 0.105
harmonic constant  standard ; B-3 Lower ' i6 : 123 0.734 i6 54 0.085
. o 17 ‘ 114 0.601 h dir v 17 52 0.059
v kn ve ke rat.n rat.e dif.n dif.e 18 . 86 0.420 0 16 0.070 18 48 0.02%"
’ 19 - 35 0.442 1 93 0.036 19 285 0.005
Kl 0.150 309.0 0.217 305.2 2.99 4.33 328.5 324.7 20 : 8 0.630 2 166 0.072 20 241 0.035
' . 21 357 0,795 3 196 0.070 21 238 0.065
01 0.069 242.4 0.100 238.6 22 : 351 0.774 4 273 0.036 22 237 0.090
i 23 344 0.570 5 346 0.072 23 236 0.109
M2 0.566 3.6 0.164 180.9 0.96 0.28 11.2 188.5
S2 0.)40° 75.7 0.041 253.0
. -h dir v
ellipse 0 353 0.768
: : 1 354 0.7314
1-dir vl hl g-dir vs hs s/l 2 366 0.468
- 3 39 0.138
K1l 55.4 0.263 306.5 145.4 0.008 216.5 0.03 4 139 0.311
- : 5 151 0.581
o1 55.4 0.121 239.9 145.4 G.004 149.9 0.03 & 154 0.638
. : 7 .153:0.622
M2 343.8 0.389% 3.4 73.8. 0.008 93.4 6.01 g 146 0.376
: ) 3 730,111
52 343.8  0.145 75.5 73.8  0.002 165.5 0.0t 10 0 .0.391
: 11 354 0.669



95-0

harmenic analysis one day tidal current

Yosition ; La Union,El 3alvader 5-4-

ayer ; Upper

lat. ; 1314 10N long.
epoch ; 2001 %2110 ¢©
moon age ; dec. ;

moon transit ; 21 15 38
uwnit ; m/sec dir.= True

harmonic coefficient

Rl T1L  R2
N 0,031 47.0 0.775
E ~ 0.035 110.5 0.265
ellipse

L-dic VL KL
Ml 53.0 0.040 85.9
M2 18.3 0.816 354.8
Ma. £3.7 - 0.190 214.5
A0 213.8  0.265

harmonic¢ constant standard

wn kn -ve ke
K1 0.033 201.0 0.038 264.6
Ol 0.023 112.0 0.027 175.6

M2 0.513 6.0 0.175 350.4

$2 0.137 76.0 0.047 60.4
ellipse -

iI-dix vl hl
K1 53.0 0.043 239.9
o1  53.6 0.030 150.9
M2 18.3 0.540 4.4
s2 18.3 0.1a4 4.4

; 87 47 35 W

2 R4 T4
356.3- 0.131 164.4
340.7 0.177 230.7

S-dir Vs . HS
143.0 0,024 175.9
168.3 ° 0.067 264.8
1533.7. .0.112 304.5
Mi1/M2= 0.049%
; B-3 Upper
" rat.n rat.e dif.n
1.9 2.22 184.2
0.74 0.25 9.2
s-dir - vs .hs
143.0  0.026 329.9
143.0 0.018 240.9
108.3 ° 0.043 274.4
108.3

0.012 344.4

AD
-0.220
-0.147

5/L
- 0.61
0.08
0.59

dif.e
247.8

353.6

s/l
0.61
0.61
0.08
0.08

HOW@D oy i Wb o T

b

v B

table of tidal current diagram.

position ; La Union,El Sal

layer ; Upper

lat. ;

epoch ; 2001. .9 21 10 O

moon - age ; dec. ;

moon transit ; 21 .13 38

unit ; m/sec dir.= True

t=0;La Union k= 4.5

spring tropic m2

t dir- v dir v h dir v
0 278 0.126 267 D.189 ¢ 18 0.813
1 217 0,395 222 0.446 ° 1 15 0.667
2 208 0.705 212°0.732 2 8 0.347
3 204 0.503 207 9.909 -3 240 0.101
4 202 §.931 203 0.918. 4 - 205 0.474 -
5201 0.779 203 0.74% 3 201 0.742
6. 200 0.488 203 0.444 6 198 0.813
7 205 0.136-212 0.081 7 195 0.667
8 10 0.188 - 14 D.249 8 188 0.347
9 11 0.392 - 15 0.455 9 60 0.101
10 - 7 0.426 - 13 0.484 19 25 0.474"
11 357 0.289 8 0.331 11 21 0.742
12, . 207 0.076

13 210 0.349

14 203 0.681

15 201 0.899% m4

16 199 0.945

17 139 0.811 h dir v

18 198.0.534 0 222 0.16

19 201 0.192 1. 259 0.178
20 10.128- 2 326 0.112
21 - 5.0.332 3 42 0.169
22 00.3714 -4 79.0.178

23 343 0.261 ] 0.112

10 0.432
4 0.374
337 0.176
230 0.239
211 0.564 .

- 203 0.826
203 0.940
201 9.873

- 200 0.642

© 201 0.308:
333 0.045
11 0.312

1314 10N long. ;-

vader 5-4
B7 47 35 W

h=0;transit

bk bk ek ek e ot ek
WO D~ L O LD B

AV
Ll =]

[AS ]
L

-
QU@L WO

ml

dir
330
353
11
- 25
37
4%
35
65

.15

88
104
125
130
173
151
205
217

. 226

235
245

255

268
284
305

v
0.024
0.026
0.630
0.034
¢.038
0.040
0.04G
9.03%
0.036 -
0.032
0.028
0.025
0.024
0.026
G.030
0.034
0.038
0.040
0.040
0.03%
0.036
0.032°
0.028
0.025
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harmonic analysis one day tidal current

Eos;t1on ; La Union,El Salvador 5-4
ayer ; Middle '
.87 47 35 W

CYat. ; 1314 10N long. ;
epoch ; 2001 9 21 10 ©
moon age ; dec. ;
moon transit ; 21 15 38
unit ; m/gsec dir.= True
.harmoﬁic coefficient ‘ :
m T R ‘T2 .RA . T4 RO
N 0.056 325.3  0.606 351.7 0.106 155.4 -0.139
E 0.087 52.6 °0.333 358.7 0,083 234.6. -0.041
ellipse
| L-dir VL.  HL S-dir VS HS  S/L
M1 7.1 0.087 50.7 177.1 0.036 145.7 0.64
M2 - 22.4° 0.871 352.7 1l12.4 .-0m038 82.7 8.04
M4 18.7 0.108 169.4 108.7 0.079 259.4  0.73
Al 196.3 0.145 Mi/M2= (.100
harmonic constant standard ; B-3 Middle
vn kn ve ke  rat.n rat.e dif.n dif.e
K1 0.086 74.0 0.134 161.3 1.75 2.73 103.2 190.5
01 0.026 358.4 0.041 85.7 '
M2 0,542 358.9 0.224 6.0 0.83 0.39 7.4 14.5
52 0.135 71.7 0.056 78.8
ellipse
l—ﬂir vl : hl s-dir vs hs | g/l
Kl 87.1 0.134 153.5 177.1 0.086 243.5 0.64
01 87.1 0.041 83.8 177.1 0.026 173.8 0.64
M2 22.4  0.586 360.0 112.4 0.023 90.0 0.04
52 22.4 0.146 2.7 112.4 0.006 162.7 0.04

“meon transit ;

D G0 d O LA Al A B e O

C.11 28 0.379 43 0.310

17 214 0.771

L

table of tidal current diagram

pos1t1on', La Union,El Salvador S5-4

Jayer ; Middle

lat. ; 13 14 10N long :
epoch ; 2001 921 10 O
meon age ; - dee. ;

21 15 38
unit ; m/sec d1r.= True

t=0;La Union k= 14

gpring tropic
‘dir . v dir v

65 0.068 - 27 0.159
194 0.331 187 0.215
199 0.658- 193 0.540
201 0.849. 193 0.736
202 0.852 192 0.754
~203.0.665° 18% 0.592
205 0.339° 174 0.311

10.043 86 0,167
21 0.369 44 0.400
23 0.561 3B 0.549
10 25 0.564 37 0.519

Lol and

12 149 0.097-
13 198 0.450
14 ' 203 0.783
15 206 0.973 .
16 209 0.969

18 226 0.440
19 . 294 0.180
20 . 358 0.402
2t 10 0.606
22 15 0.631
23 118 0.466

L0 L O O 2

dir v
24 0,587
26 0.490
330,225
184 0.153
. 198 0.512
200 0.77%
201 0.876
202 0.717 .
204 0.508
209 0.144
19 0.223
22 0.4%0

H OO @GR Wb o

T

OGN D W O I

B7 47 35 W

5

mé

dir

207
263
338

27

158

h=0;transit

v
0.864

0.693

0.338

0.117

0.529
0.804

-0.864
0.633

0.338
¢.117
0.529
0.804

€.107
0.083
0.093
0.107
0.083
0.093

WO~ SN O T

ml

dir
49
62
73
83
93
103
115

‘129
"146
168
191
212

229
242
253
263
273
283
293
309
326
348

11

3z

v
0.070
0.078
0.084
0.087
¢.087
0.082
0.076
0.068
0.061
C.056
0.057
0.062 -
0.070
¢.078 -
6.084
0.087
0.687
0.083
£.076
0.068-
0.061°
0.056
¢.G57

0.062
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harmonic analysis one day tidal current

Tosition ; La Union,El Salvador 5-4
ayer ; Lower
; 1314 10N long.

lat.

epoch ; 2001

moon age ;
moon transit ; 21 15 38
unit ; m/sec dir.= True

92110 0
dec. ;

harmonic coefficient:

Rl
N
E
ellipse
L-dit
M1 2.2
M2 25.7
M4 321.0
A0 _ 212.9

Tl R2

0.048 329.0 0.771
0.003 277.8  0.375

VL HL

0.048 328.9

0,854 353.2
0.101 123.5
0.071

; 8747 35 W
T2 R4 T4
351.0 0.083 111.1
2.7 0.071 277.6
S-dir Vs s
92.2 0.002 238.9
115.7 0.069 83.2
51.0 0.040 213.5
Ml/M2= 0,056

harmonic constant standard ; B-3 Lower

01 0.047 15.3 9.003 324.2
M2 £.503 359.9 0.245 11.6
52 0.124 72.0 0.060 83,7

vn

X1 0.101 81.3 0,006 30.8

ellipse

1-dir
K1 - 2.2
al 2.2
M2 - 25.7
52 .

25.6

kn

ve ke

vl hl

0.101 81.8
0.047 15.2
0.557 2.1
0.138 74.2

rat.n

2.03

¢.85

s-dir
92.2
92.2
1151?
“115.6

rat.e dif.n

0.12 101.4

0.41 7.5

vs ho

0.005 351.8

0.002 285.2

0.045 92.1

2 0.011 164.2

A0
-0.060
-0.039%

S/L
0.09
0.08°
0.39

dif.e
50.3

19.2

s/l

0.05
0.03
0.08
0.08

table of

.

tidal current diagram

position ; La Union,El Salvador S-4

layer ;
lat. - ;

Lower

13 14 10 N long. ;

moon age ;
moon transit ; 21 15 38
unit.; m/sec dir.= True

t=0;La Unicn

spring

dir
43
194
202
205
207
210
218
337
18
23
26
29

et el el .
WO HOWVLD LA BWEN O AT

[
ES

| el o R
W E0 ~JonLn

SRS Y N ]
Weos- o

dir

217
33
"~ 160
200
204
206
209
213
240

12

21

=D OO =t N LA W B e O

Ll

v

0.146
0.2235
0.540
0.733

0.750

0.586
0.288
0.101

0.401.

0.592
0.608
0.443

0.6249
0.544
0.301
0.063
0.398

0.660

0.763

0.686

0.444
0.116
0.261
0.520

- epoch ; 2001 9 2110 O

dec. ;

tropic

dir

23
215
209
210
211
214
223

341

20

26

31
-39
112
183
198
202
204
207

v

0.273
0.086
0.413
0.624
0.663
0.332
0.269
0.0%4
0.354
G.514

0.506

0.329

0.101

0.371
0.673
0.847
0.837

0.642
0.308 -

0.109
0.449
0.672

0.713:
0.566

B7 47 35 W

74,5

MOOWOCURVM AWM RO T

-

LA g O

m4:

dir
i72
283
320
352
103
140

h=0;tfansit

0.648

0.685
0.342
9.122
0.315
0.786
C.848

0.685

0.342
0.122
0.315

0.786

v
0.06

0.058
8.101
0.065
0.058
0.101

b i
DV ~UnaWwNHRO D

[y
-]

b e
L s

==
ovun

17

DD D b et
O Wwm

[ACR S
o

mi-
dir

359
357
3351

. 2350

132
187
185
184
183
182
181
181
179
177
171
70
iz

=N L

v
0.041
0.033
0.023
9.012
0.002
0.013

0.025 .

0.034 -
0.042
0.046
0.048
0.046
0.041
0.933
0.023
D.012
¢.002
0.013
0.025 .
8.034
0.042
0.046
6.048
0.046
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harmonic analysis one day tidal current
osition ; La Union,El Salvador S-5

ayer ; Upper
lat. ; 131035 N 'long. ; .87 45-0 W

" epoch ; 2001 91910 0

moon age ; dec. ;
moon transit ; 19 13 5%
unit ; m/sec dir.= True

harmonic coefficient

R1 T  R2 7 R4 T4 A
N 0.060 42.6 0.604 9.8 0.085 191.6 -0.076
E 0.058 214.2  0.175 359.0 0.062 116.6 -0.002
ellipse
L-dir VL HL  S-dir VS HS  S/L
M1 ° 315.7  0.083 38.5  45.7 0,006 126.5  0.07
M2 15.9  0.628 9.0 105.9 0.032 279.0  0.05
M4 19.2  ©0.088 178.7 109.2 0.058 88.7  0.66
A0 1817 0.076 Mi/M2= 0.133
harmonic constant standard ; B-5 Upper
vn kn  ve _ke. rat.n. rat.e dif.n dif.e
Ki 0.045 135.9 0.044 307.5 0.93 0.90 268.3 79.9
01 D.007 301.9 0.007 113.5
M2 0.416 14.7 0.120 3.9 2.49 0.72 28.3 17.5
$2 0.095 99.2 0.027 88.4
ellipse
1-dix = vl hlL  s-dir  vs hs s/l
K1 315.7 0.063 131.8  45.7 0.005 221.8  0.07
ol 315.7 0.010 297.8  45.7 0.001 27.8  0.07
M2 15.9 0.432 313.6  105.9 0.022 283.8  0.05
s2 15.9  0.099 98.4 105.9 0.005 ‘8.4  0.05

table of tidal current diagram

position ; La Union,El Salvador $-5 .

layer ; Upper

h=0;transit

lat. ; 1310 35 N long. ; B7 49 O W
epoech ; 2001 51910 €
moon age ; dec. ;
moon -transit ; 19 13 55
unit ; m/sec dir.= True
£=0;La Union k= 74.5
spring tropic m2
t dir «+ dir v h dir v
‘D 14 0.186 37 0.161 D 16 0.8620
1 202 0.080. 172 0.127 1 15 0.586
2 197 0.345 189 0.381 2 12.0.396
3195 0.337 191 0.587 3 353 0.103
4 194 0.605 192 0.627 4 203 0.227
5 192 0.53% 191 0.545 5198 0.489
6 189 0.337 190 0.339 6 196 0.620
7 162 0.081 175 0.066 7 195 0.386
8. 28.0.201 17 0,213 g8 192 0.396-
9 21 0.3%0 14 0.413 2 178 0.102
10 18 ¢.457 11 0.489 10. 23 90.227
11 - 17 0.383 8 0.422. 11 18 0.488%
12 359 0.233
13 253 0.081
14 206 0.316
15 200 0.510 - nd
16 137 0.584
17 194 0.518 h dir v
18 188 0.334 0 198 0.088
13 134 0.100 1 149 0.066
20 39.0.197 2 66 0.067
21 - 28 0.374 3 18 0.088
22 26 0.434 4 32% 0.066
23 © 27 6.355 5 246 0.067
h dir v
0 19 0.442
1 17 0.436
2 16 0.234
3 8:0.054
4 198 0.222
5 196 0.457
& 195 0.389
7 193 0.584
8 191 0.443
9 183 0.206
10 47 0.086
11 23 6.311

WDl NI

ml

dir v

312 0.0863
314 0.077
315.0.082
316 (¢.083
317 0.078
319 0.067
321 0.052
325 0.034
342 0.014
103 0.0i1
125 0.031
130 0.050
132 0.065

‘134 0.077

135 0.082 .
136 0.083
137 0.078
139 0.067
141 0.052
3145 0.034
162 0.014
283 0.011
305 §.031

. 310 0.050



0L-D

harmonic analysis one day tidal cur

osition ; La Union,EL Salvador 3-3
ayer ; Middle . :
lat. ; 13 10 35 ¥ long. ; 874
epoch ; 2001 9 19 10 O :
moon age ; dec. ;
moon transit ; 19 13 55

unit ; m/sec dir.= True

harwonic coefficient

RI ~  T! R2 T2
¥ 0.083 36.3 0.662 1.5
E_ 0.p71 179.3 0.186 331.8
ellipse

L-dir VL HL  S-dir
M1 320.9 0.104 21.3  50.9
M2 14.0 D0.682 359.7  104.0
‘M&  286.0 0,053 296.8 16,0
"AG $B.4 0,068 M1/M2=

rent

9 OW

Rd T4
0.027 354.3
0.051 109.5

Vs HS
0.034 111.3:
0.090 269.7
6.024 2s6.8
D.1%2-

harmonic consgtant staﬁdard ; B-5 Middle

vn kn va ka -

Ki 0.077 144.6 0.065 287.5 3.48

01 0.052 260.7.0.044 43.6

M2 0.386 6.1 0.108 336.3  2.11
52 0.122 73.6 0.034 43.8
ellipse |

- 1-dir - vl ‘hl  s-dir
Kl 320.9 ©0.095 129.6 . 50.9
o1 320.9 0.065 245.7  50.9
M2 14.0  0.398 4.2 104.0
52 140 0.126 71.8  104.0

rat.n rat.e dif.n

2,95 46.5

vs  hs
0,031 213.6
0.021 335.7
0.052 274.2
0.017 341.8

AD
0.025

0.063

S/L
0.33
0.13
0.45

dif.e

189.4

340.3

5/1
0.33

- 0.33

.13
0.13

tablé of tidal current diagram

position ; La Union,El.Salvador 5-5

25 0.482

h=0;transit

layer ; Middle
lab,- ;. 131035 N long. ; 8749 O W
epoch ; 2001 919.10 © '
meon age ; dec. ;
moon-transit ; 19 13 55
unit ; m/sec dir.= True
t=0;La Union - k= 74.5
spring tropic - m2
t dir v dir v - h 'dir v
0 11 6.217. 52 0.314% 0 14 0.682
1 207 0.035 174 0.162 1 10 0.590
2 193 0.299 188 0.386 2 1 0.347
3 180 9.454 190 0.521 3 281 0.090
4 186 0D.480 190 0.520 . 4 207 0.353
5 178 0,373 188 0.378 5 198 0.594
6 .153 0.182 181 0.130 6 194 0.682
7 57 0.181 17 0.171 7190 0.5%0 -
8 30 0.393 12 0.440 . 8 181 0.347
9 22 0.338 3 0.616° 3 101 0.0%0
106 18 Q.556 6 0.656 I¢ 27 0.333
11 15 0.439 3 0.553 11 18 0.594
i2 356 0.338
13 313 0.0%3
14 - 203 0,216
15 130 6.388 mé
16 - 181 0.444
17 . 169.0.380 h dir v
18 . 139 0.2%8 0 328 0.032-
19 82 0.254 1 71 0.035
20 i 51 0.3%4 2107 0.633
21 C 39 0.49%8 3 148 0.032
22 34 0.490 4 251 0.035
23 ) 35 0.358 5 287 0.053
h dir v -
0 20 0.565
1 17 0.512
2 14 0.334
3 4 0.079
4 196 0.188
5 1%2 ©¢.393
6 188 0.485
-1 183 0.440
B 170 0.279
9 104 ¢.124
10- 38 0,292
11

WOl Ln P b N O

ml

dir

v
0.097
0.103
0.103
0.096
0.084
0.067
¢.049
0.03¢
0.037
0.052
0.070
¢.086
0.097
0.103

b 0.103

2.096
0.084
0.067

-0.049

0.036
0.037.
0.032
0.070
0.086
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harmonic apalysis one day tidal current

Yosition ; La Union;El:Sélvador 5-5
ayer ; Lower '
B7 49 0O W

lat. ;. 1310 35'N long. ;
epoch ; 2001 § 19 1¢ 0
meon age ; dec. ;
moon transit ; 19 13 55
unit ; m/sec .dir.= True -
harﬁonic'coefficient
o om T R2 T2 RE T4
N 0,085 31.0 0.494 356.0 0.029 16.0
E - 0.093 192.0- 0.141 327.8 0.038 190.5
ellipse '
L-dir VL L S-dir VS HS
Ml 312.2  0.125 20.6  42.2  0.021 110.6
M2 . 14.7  0.500 354.1 104.7 0.065 264.1
M&  307.2 0.048 12.5  37.2  0.002 102.5
A0 B89 0.039 MAMZ= 0.243
_ harmenic éonstant standard ;'B—S Lower _
vn kn ve. ke rat.n rat.e dif.n
K1 0.119 89.6 0.130 250.6 3.13  3.43 132.8
o1 0.031 338.7 0.034 139.7 '
M2 0.341 357.9 0.099 329.6 1.56 0.45 19.9
52 0.039 27.1 0.011 358.8
ellipse .
l-dir vl hl  s-dir  vs hs
Kl - 312.2  0.174 79.2  42.2  0.029 169.2
01  312.2 0.046 328.3  42.2  0.008 58.3
M2 14.7  0.352 356.0 104.7  0.046 266.0
52 14.7 0.040 25.1 . 104.7 0.005 295.1

Al
G.001
0.039

S/L

0.17
0.13
0.035

dif.e
293.8

351.6

s/l
D0.17
0.17
0.13

0.13

. moon age ;

-

table of tidal current diégram

position ; La Union,El:Salvador 5-5

layer ; Lower

lat, ;- 13 10 35 N long. ;
epoch ; 2001 51910 ©
dec. ;
moon tramsit ; 19 13 55

~unit ; m/sec dir.= True = -

t=0;La Union k= 74.
spring tropic’

t dir v dir v h

0. - 70.089 329 0.278 ¢
1200 0.115 262 0.174 1
2 194 0.283 229 0.226 2
3 191 0.375 206 0.299 . 3

-4 186 0.365 192 0.30% 4
5178 0.260 173 §.231 5
6 142 0.110 126 0.160. 6
7 47 0.160 74 0.225 7
8:-28.0,313 -550.337 . 8
9. 22.0.398 49 0.3%4 )

10 18°0.383 51 D.363 10

1t 15 0.270 64 0,258 11
12. 111 0.174

13 160 0.267

14 175 0.402

15 - 181 0.469 -

16 182 0.431 -

17 182 0.291-  h
18 176 0.079 O
19 6 0.137 1

20 2.0.35% 2
21 359 9.482 3
22 355 0.500 q
23 347.0.419 5

v
13 0.403
16 0.335
12 0.182
232 0.022
196 0.209
0.342
189 ¢.383
183 0.321
167 0.181
81 0.096
34 0.243
24 0.368

O 00 ~d O LN ) DS O I
-
o
~

87 49 O W

3

m2

dir
14
9

359

246
205
198
194
189
179
66
23
18

- md

~dir

307
310
11%
1271
130
299

h=0;transit

0.498

0.407

0.213
g.082

0.298 .

0.458

0.498 -

0.407
0.213
¢.082

0.298 -

0.458

0.047
0.033

0.015

¢.047
G.033
¢.015

DO OV L D D O

ml

dir

305
-~ 311

314

- 317
320

325
336

12

87
112
121
125
129
131

134
- 137
- 140

145
156
192

267

292
301
305

v
0.117
0.124
¢.123-
0.114
0.097
0.074 -
0.048

0.024

0.029
0.055 -
0.081
2.102
6.117
0.124
0.123
0.114
0.097
8.074
0.048
0.024
0.029
9.055
¢.081
0.102
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harmonic analysis one day tidal current

osition ; La Union,El Salvador 5-¢

ayer ; Upper

lat. ; 12 56 19 N long.
epoch ; 201 9 1910 O
meon age ; dec. ;

meon transit ; 19 13 56
unit ; m/sec dir.= True

harmonic coefficient

R2

Rl T3

K 0.076 13.0 0.155
E  0.064 152.3 0,247
ellipse

L-dir VL HL
ML 321.4- 0.093 356.8
M2 58.3  0.289 4.0
M4 315.4  0.071 39.7°
A0 223.2  0.116 '

; B8

T2
15.3
359.6

S-dir
51.4
148.3
45.4
M1 /M2=

219 W

R4 T4

0.057  65.7
0.056 190.9
vs HS
0.034 86.8
0.036 274.0
0.037 128.7

0.322

harmonic constant standard ; B-5 Upper

'148.2

1.18

0.64

s=dir
51.4
51.4

rat.n rat.e dif.n-
0.99 239.0
1.02 34.3
vs hs
0.026 180.4
0.004 346.4
- 0,025 279.3
0.006 3.9

148.3

vn kn ve ke
K1 0.058 106.6 0.049 245.9
01-0.009 272.6 0.008 51,9
M2 0.107 - 20.7 0.170 . 4.9
52 0.024 105.2 0.039 89.4
ellipse
l-dir vl hl
Kl 321.4  0.071 90.4
o1  321.4 0.012 256.4
M2 .58.3  0.199 9.3
s2 0.045  93.9

56.3

tagle of tidal current diagram

pesition ; La Union,El Salvador 5-%
layer ; Upper
12 56 19 N long. ;
epoch ; 2001 919 10 O
moon ‘age ;

lat.

i

t=0;La Union

AD
t
-G.084 0
1
~0.079 2
3
- 4
5
S/L 6
7
0.36 B
9
0.12 10
11 -
0.52 12
13
.14
15
1s
_ 17
dif.e 18
19
18.3 290
21
22
23
18.5
h
0
1
s/l 2
3
0.36 4
5
0.36 6
3
0.12 8
9
0.12 10
i1

spring

Cdir

223
238

- 237

235
233
230
223
204
120
72
70
66

dir
73
68

238

238

236
234
231
227
217
172

91

v
0.009
0.134
0.253
0.334
0.357
6.315
0.222
0.108
0.062
0.118
0.135
0.08%

0.134

0.119 .

0.044
0.072

0.198°
0.301

0.334
0.343
0.272

0.163 .
0.064

0.092

dec., ;
moon transit ; 19 13 56 -
unit ; mfsec dir.= True

tropic

dir
168
222
232
235
236
236
237
242
355
k¥
36
25
333
260
244
236
230
222
207
175
129
104
91
104

v
0.068
0.160
0.280
0.364
0.387
0.343

0.243 -
6.114

¢.025
0.107
0.140
0.112
0.039
c.122
0.220
0.304
0.328

0.293-

0.211

0.144

0.141
0.1714

0.172 .

B.119

88

k= 74.5

b= QWD O MU L O T

-

LNt Gt ) = € I

327

m2

dir
39
35
48
337
233
243
239
235
228
7
13
63

md

dir
293

113
147
209

219 W
h=0;transit

ml
v h dir
0.289 g 323
0.261 1 328
0.184 2 -335
g.041 3 344
0.131 4 337
0.241 5. 22
0.289 6 60
0.261° 7 93
0.164 g 1ll2
0.041 9 123
0.131 19 131
0.241 11 137
- 12 143
13 148
14 155
15 164
16 177
v 17 202
0.060 18 240
0.067 1% 273
¢.038 20 292
0.060 21 303
0.067 22 311
0.038 23 317

G.093
0.c89
9.080
0.067
0.052
C.038
0.034
0.043
0.058
0.073
0.085
0.082
0.493-
0.089
0.0B0
0.067
0.052
0.038
0.034
0.043
0.058
0.073
¢.085
0.092
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harmonic-analysis one day tidal current

esition ; La Union,El - Salvador 5-6
fayer i Middle ' :
lat. ;. 12:56 19 N long.'; 88 2 19 W
epoch ; 2001 919310 O

.moon-age ; - - dec. ;

moon transit ; 19 13 56
unit ; m/sec dir.= True

harﬁonic coefficient
Rl . T RZ T2 R4 ™4 A

N 0.041 327.5 0.165 337.2. 0.048 140.7  0.059
£ 0.032 291.0 0.204 346.4 0.035 96.6 0.029
ellipﬁe '

L-dir VL HL S-dir Vs . HS S/L
M1 3240 0.049 343.1  54.0 0.019 253.1  0.38
M2 S1.0 0.261 342.8 141.0 0.021 72.8  0.08
M4 327 0.056 127.1 122.7 0.021 37.1  0.38

AD 25.8 0.086 ML/M2= 0.186

harmonic constant standard ;. B-5 Middle

vn kn  ve ke rat.n rat.e dif.ﬁ dif.e
K1 0.038 '76.1 0.030 299.5 1.71  1.33 338.0 201.4
Cl 0.026 192.2 0.020 55.46
M2 0.096l342.2 0.119 351.4 0.53  0.65 346.2 335.4
52 0.031 4%.7 0.038 58.%9
ellipse

l-dir vl hl s-dir. wvs hs s/l
K1 ~ 324.0 0.045 91.6 34.0 0.017 1.6 0.38

o1 324.0 0.031 207.7 54.0 0.012 117.7 0.38

M2 51.0 0.152 347.8  141.0 9.012 77.8 0.08
§2 51.0 0.048 55.3 141.0 0.004 1453.3 0.08

table of tidal current diagram

positidn ; La Unicn,El Salvador S-6

layer ; Middle

lat.

mocn transit ;

*

12 56 19 N leng. ;
epcch ; 2001 9 19.10 ¢
moon age ;

dec. ;

19 13 56

unit ; m/sec dir.= True

t=0;La Union

H
DWW~ UIE W R O T

P
e LI D

16

O W - o

| S Y

spring

dir
41
255
241
242
247
270
£
35
42
45
46
46

dir

46
45

243

241
244
254
319

23

" 44

v
0.072
0.034
C.110

0.143

0.125
¢.065
0.065
0.155

0.230 -

0.251
0.240
0.17¢

0.257
0.209

0.121.

0.021
0.077
€.134
G.140
¢.097
0.043
0.111
0.1%
0.253

tropic

dir

62
275
2350
257
271
304

- 350

15
23
30
31
29

v
0.098
¢.004
c.084
0.123
0.124
0.104

G.129

0.1986
0.233
£.2711
2.239
0.161
¢.062
0.064
€.138
0.169
0.145
0.074
0.042
0.146
0.230
0.270
0.25¢
0.193

88 2 19 W

74.5

= (DAD D I U K 0 40 D T

| el ]

Ll Lo B = D T

.m2

dir

52
56

70
217
2217
230

232

236

250.

37
47
- 30

md

dir
186
T4
35

254
215

h=0;transit

0.230
0.178
0.061
0.080
0.193
0.255
0.250
0.178
£.061
¢.080
0.193
0.255

v
0.034
0.029
0.056
c.038
0.029
0.0356

W OD ) On LR L) B e S

ml

dir

317

KR
302
288
265
229
196
176
164
158
149
143
137
131
122
108

49

16
356
344
336
329
323

v
0.047
0.042
0.036
0.028
0.021
0.019
0.023
0.030
0.038
0.044
¢.048
0.049
0.047
0.042
0.036
g.028
£.021
0.019
0.023
0.030
0.028
0.044
0.048°
6.049
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harmonic analysis one day tidal current

osition ; La Union,El Salvador S-6
ayer ; Lower

lat, ; 12 56 1% ¥ "leong. ; 88 2 1% W

epoch ; 2001 91910 0O
moon age ; dec. ;
moon transit ; 19 13 36
unit ; m/sec dir.= True

harmonic coefficient

R1 Tl R2 T2

N 0.083 191.4 0.179 307.3 0.010 195.9

E 0.0498 329.5 0.192 315.6

" ellipse

L-dir VL AL  S5-dir
M1 333.8- 0.092 182.5 63.8

M2 47.¢ 0,262 311.8 137.0
M4 78.9  0.048 222.1 168.9
A0 206.2  0.026 M1 /M2=

R4 T4

0.047 223.1

Vs ]
0.029% 272.5
0.019 41.8
0.005 312.1
0.330

harmonic constant standard ; B-5 Lower

v kn  ve ke rat.n

K1 0.116 250.3 0.060 28.4 | 3.06

01 0.031 139.4 0.018 277.5

M2 0.126 309.7 0.133 318.0 0.58
52 0.014 338.9 0.015 347.2 .

ellipse

l-dir vl - hl  s-dic
K1 . 333.8 0.128 241.4  63.8
01  333.8  0.034 130.5  63.8
M2 47.0 0.184 314.1 237.0°
s2 470 0.021 343.3 1370

rat.e dif.n

1.78 293.5

0.62 331.7

Vs hs
0,041 331.4
0.011 220.5
0.013 44.1
0.00z - 73.3

A0

-0.024
-0.012

5/L

0.32
0.07
0.10

dif.e
71.6

340.0

s/1

0.32
0.32
0.07
G.07

table of tidal current diagram

position ; La Union,E}l Salvador 5-6

layer ;

Lower

h=0;transit

‘lat. ; 1256 19N long. ; B8 219 W
epoch ; 2001 9 1310 O
moon age - dec. ;
moon transit ; 19 13 56
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