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" SUMMARY OF SURVEY RESULTS

General meteorology

The atmOSpheric temperature, atmOspherlc pressure and relative
humidlty observed at the project site were not much different Erom

those observed in Lagos, but the amount of prec;pltation was largely

: different from that in Lagos.

K

_ The period 1n which observation was madé is the season in which the

atmospherie temperature is the lowest in the year, and the average

was around 25°C. The daily maxitum- temperature occurs between noon

- and 3 o_cloekeln the afternoon, and ‘the daily minimum temperature

2)

occurs betﬁeen,G_o'clock and 8 o'clock in the morning.
Ae'fot;the‘atmosohetie_preséufe; surge phenomenon of the périod of
6 hours in obgerved in its timewise trend, and the range i{s the
maxium at noon and 6 o'clock in the evening.

The relative humidity increases between midnight and dawn, and be-
comes the lowest-around 3 o'clock in the afternoon. The monthly

mean’ relative humidity durlng the survey perlod was 871 v 90%.

The amount of precipltation was as much as 2 5 times in July and
1. 28 times in August of the values observed in Lagos in the same
period, and the monthly ratio of number of rainy days to the month
was 81% in July, 972 in August and SSZ in September.

Wind

Because the. eurvey period was the season in which I1C (Inter Tropi-
cal Convergence Zone) moves up north the charaeteristics of dis-
tinguished Guinea monsoon were clearly seized, As for the frequency
of occurrence of w1nd directlon, the range of SSW - WSW OCCUPLES the
ratio that is oVer 60% of all._ Although the instantaneous maximum
wind velocity of about 20 m/see was recorded during the survey

perlod it is rare under normal arrangement of atmospheric pressure






2

4)

5)

that 10 m/éec is-exCeeded. The peak w1nd velocity often occurs.in

the afternoon toward the evenlng.

Haves

'The main incoming waves are swell As for their period the range .
'_of 11 % 13 seconds is distinguished, and the range of 13 A~ 15 seconds

"EOIIOWS. The waves of the ranges of 11 v 15 seconds occupy the ratio

that is over 80% of all.  As for - the frequency of occurrence of sig-

: nlficant wave height, on the other hand, the range of 0.7 v 1.8 m

occupies the ratlo that is about 904 oE all SSW is distlngulshed

as for the wave directlon.

Coastal'cuttent

The current dlrectlon ins1de of the breaker zone was from west to

:east, and the current velocity was 0 34 0.4 ‘m/sec. The carrent in

this area is controlled by the wave- conditions with wave direction

as the main factor. The current ‘outside of the breaker zone changes

in both direction and velocity, ‘but external factors for it are not

known.

The main direction of current at an offshore point of 3 km- from the
shore was from.west to east. The current ve10c1ty changes in the
Vertlcal (variation) That is, 0 4 m/sec (0.8 knot) at the depth of
5'm below the surface,'and was 0 16 m/sec (0.3 knot) at the depth of
10 m from the surface. However, the current at an offshore polint of
5 km from. the shore was from east to west,'and the current velocity
did not involve vertical change, and was around 0,35 mfsec (0.7

knot).
Littoral drife

The beach drift at the shore is closely related to the wave con-
ditiohs; and its variation is drastic, Although the sand dis-

' appears from the shore when the weather is rough, it is recovered

when the weather is calm, Thefefore,.relatively stabilized_shore'

topography is maintained in a long run. As for the longsﬁore drift






6)

7

phenomena at sea, the balance between incomings and outgoings has
been maintained and they have not yet reached the level that causes

changes in the topography.

The grain size dlstrlbution at the bottom values by the deposit
Envxronment, and the grain size bécomes relatively large at the
water depth of 14 % 15 a.

Topograohy

The coastline monotonously éxtends in east .to west direction in
general and formation of ¢usps is observed at occasions in the

places where.the slope of foreshore is gentle.

- The siope of foreshore is 1:5 % 1:8 in general, but seasonal varia-

tion is observed in its ¢ross sectional form, and the variation in
the topography on.the east side of the survey atea ‘'was conspicuous.
Development of sand bars was observed in the breaker zone, The

depth contour in the cffshore aréa indicate the topography of minor

valley form at the center, but they are monoténous as a whole, and

 their slope is in the range of 2/1000 A 3!1000

Water quality

. The water-in'the surface layers of the swamp and the lagoon was of

brown color, and its pH value was 1nclined to acidity. But well

water was colorless and neutra11ty.
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1. QUTLINE o'FmE SURVEY
1-1 Purpose of Survey

This survey was executed following the sutrvey in fiscal 1977 (Phase <1}
and fiscal 1978 (Phase-II first year), for the purpose of obtaining
: fundamental data for’ establishment of the master plan related to the New

' Ocean Terminal.Projeet-in Lagos.

This survey was c0mposed with seizure of natural conditions 1n the pro-
ject aréa as the princ1pal object, ‘and was executed in rainy season in

which meteorOIOgieal.aﬂd maritime conditions are particularly unstable.

1-2 Composition of Survey Team and. Period of Field Survey
.The field-sufvey“ﬁas eXecuted‘by a tean of the followiang five persons.
H%;esﬁi TAGUCHI, leader
VTeteuyé'YAﬂAUCHI
‘MineeaMhSUbA'
‘Hideaki HINATA
§2iji SASAKI - -
The survey was exEcuted in the period of June 25, 1979 through October
5, 1979, and Yoshiyuki MUNAKATA joined the team For analysis of data in

Japan.

1-3-,Item5-and Quantity of Survey
The principal items of the survey of natural conditions are as follows.
a). Ceﬁeral meteoroiogical observation

Atmospheric pressure, atmospheric temperature, relative humldity,
amount of precipitation: ’
July 15 ~ September 27
b) Wind observation

Obsetvation of wiﬁd.eonditions with wind vane and anemometer:

July 18 ~ September 27






e)

d)

Wavefobsefvatidn

Wave observation with Wave recorder and visual aobservation of wave

d1rection'

July 12 “ September 29

Coastal current observation

Current observation-at inshore and offshore with floating buoys and

. electric current metext

e}

g)

-Ekécuted a number of times during survey period.
Drift sand observation

Collection of drift sand with sand traps, survey of topographical
variation of shore by ﬁirect 1eveling, and grain size analysis of

sand at shore and at bottom,.

Topographical surveylng

"Off shOré souﬂding 4 km X 4 5 km = 18 kmz

Topographlcal survaying of shoreline features by dlrect levellng.

‘Water examination

.Measuremeht-and'anélysis of sufface water quality at swamps, logoon,

ete.. Twice at eleven points. ; | S i

Items:; Water temperature, pH, transparency, COD,'Chlorine—ion, 83,

ete,






2. METHOD OF SURVEY.

2-1 Establishment of Survey Base

The base Edf’var10u3‘§0rvéys‘énd obééfvati0n3"0h=thé land was established
1n Igand area located in the site because of the geographical conditions.
'General meteorological observation equipment as well as a wiad vane and
anemometei were installed in this base and varicus surveys “and ‘observa-

tions were executed H0wever, the base port for the . observation requir-

ing vessels in the sea was Lagos Harbor.

2-2 Cdntrd] point 5urvey

Cdntrol'poinfs for cidrifying the positions are required prior to exe—
cution of surveys,

NPA-~1 and NPA-2, which are existiﬁg'ground qonfrol ﬁéints, were usad as
known points, ‘and cOnnéctiﬁﬁ'was'madé:betWEEn these two points by trav-
erse surveying, and in addition, statlons were added and extended as
required. For selection of stations, the stations provided for the last
survey were récovered with priority, if they were remaining as they ave.
At ‘the same time;-direcc leveling using NPA-1 and NPA-2 as knowm points
was eKECutgd, and was used as the reference for topographical surveying

of the shofe and for decision of altitude.

._The:induction‘points to becomeé base points for sounding and shore
sutVeying were riewly established at 250 m intervals along the shore
- with sald reference points used as references. The outline of arrange-

ment of stations is 1ndicated‘in-Fig,'241.

1-2 (18 )

. PNPA-1
T-10 & . T1-8

TE=1 2 34 5 § 7 8 9 1011 1213 1415 16 17

¢

Fig. 2-1 Network of TrQVerSe and teveling






The- coordlnate and height of knowu p01nts NPA-1 and NPA-2 ave as shown
_id Table 2-1. - ‘

| ‘Tabl_e 2-1 Coordinate and '_ﬂei@ht’ of Controt Points

: WAL N2

B 6 26" 18,781 6% 26 22,3427

T 3°47-44,575" [ 3% 49 53.407"
- Coordinate : — — :
SRR N 711 686.61 711 802,28
. 1E 587 992.82 591 950.31
Height - | 3,81m above M.S.L 4.09n above M.S.L
. lLocation - | In front 6f OKUNSOLU In front of DEBOJG

Maln equipment used Eor control point surveylng are as follows.

_ _Distance meter Type 3800-8
. -“Theodol 1te _ Type TM-10
Auto 1eve1 - Tipé B-2 .

2-3 General Meteorohgtcal ObSer‘vatwn

Meteorological observation was executed with the equipment mounted in

._ the screen installed in Igando avea,

'The items of observatlon were atmospheric pressure, atmospherlc tempera—
ture relative humidity and amount of precipltatzon and the used equip—

ment are as follous.

Atmospheric pressure. Aneroid baregraph and aneroid fadicating
“barometer

Atmospheric temperature and humidity:
Bimetal thermograph and hair hygrograph and

"Assmann ventilated psychrometer
Amdunt of precipifation: Rain gauge with reserving pot

Auto recording of atmospheric pressure, atmospheric temperature and of
huemidity was made using cylindrical clocks good for one week, Fixed-

. time observation at site was made at noon as a rule. Observation of






atmospheric pressure, atmospheric temperature and humidity was made
with an aneroad indicating barometer and an Assmann ventzlated psychro-
meter simultaneously with. observatibn of weather, and comparison was

made with auto records and correction values were obtained.

The ground height of the place of installatlon of the screen was 4. 52 m

above mean sea level and the instrument height was 3.8 m.

The results of observations are recorded in daily registers and monthly

'registers.

2,-4_ l-_h‘n_d 'obéér'va_tion

- Wind obgervation was executed at the project 5ité.using a wind vane and
- anemometer. . '

A place*on the shore where no bélm trees obstruét obsefvation was selec~
ted for observatlon trees 1n the’ vicinity were cut off, a post was
-erected, and the sensor was fixed on top of the post at the height of

10 m aboVe the gtound. The recorder was fixed in the shed on the ground,

and conneCtiqn with the sensor was made with a private cable.

The ground néight-éf this point-1$'4.4 n above mean sea level.

2~»5 Waye Observation

_Thg_gavedneignt:and its.pérind in the project area were calculated. from

-the,técords_obtainéd by tné-hydtanlic divect wave recorder (wave re-

corder; Type DW-ILI) anéhoréd at the SEabottom.- These records are what

' wWere obtained by operation of theﬂrgcorder for'lﬂ'minutes'oncé every two
_hoqtsaunder_thgiécntrol_nfia_tlock. Tne wave divection in the observa-

tiqn_pgriod,was‘obserfed on_the_land by using a magnet compass..

A wave staff was installed in the sea front of the metrorological
station on the land fot.making a cnmparison_with the result of observa-
tion made yith.the wave recorder, but it became unserviceable in the

‘middle of the observation period due to damage caused by waves.

The amplitdde and periocd were measured based on zero up cfossing method

from the tecords on the recording'paner obtained with the wave recorder,






and the data were processed with a computer. The reésults are indicated
in daily registers and monthly reglsters COgether w1th récords of meteo-

rogical observatzon.

Sltuations of establishment of the wave recorder and the wave staff are
lndicated in Fig._Z 2

wave staft

o seabottom

Fig. 2-2 Establishment of Wave Recorder and Wave Staff

'2-6 Coastal Current Observation

: Ceoastal current observation was executed for the purpose of seizing the
outline of fiow of the cdastal current in the project area at.inside and
“outside of the breaker zone and also at_an.offshore point of 5 km from
the shore with local flow characteristics taken into consideration.
Obsétvétioﬁ.at_inéidé and outside of the breaker zone was made by float-
‘ing buoys, .and meaéurEment in vertical station at the fixed point was

‘made with an elegtric current meter at the of fshore point.

_The.shape of floating buoys used for observatibﬁ at inside and outside
of the breaker zone is indicated in Fig. 2-3.

- 16 -






(for the inshre current observation)  (for the offshore current observotion)
~ fig. 2-3 Floating Buoys for Surface Current Observation -
The floating buoy track chart is indiqéted‘in Fig., 2-4 and current obser-

-vation points at the breaker zone are indicated in Fig. 2-5 in the follow-

ing pages.

- 11 -
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27 Drift Sand Observation

ﬁirect“obsérvafidn'ﬁith sand - traps was executed for the purpose of
seizing the trend of drift sand.

Traps of two kinds, that is, one for beach drift and another for long-

ffshore drlft, Were prepared and established by the method indicated in
. Flgl 2- 6-

Trop for Joogsrore -

- Fig. 2-6 Traps for Beach and Longshore Drift

With the trap for:longshére, the'marker buoy becane missing after estab-
Iishment, and this trap’ could not be found as a result. Therefore, a
simple substitute was made and mounted to the wave recorder, and obser-

vation was continued with 1t. ‘

Dry we1ght was measured with the samples collected with these traps,
anq_iq addlt;qn, specific gravity test and graip size analysis were

carried out with a part of the samples.
' 2-8 Topographical Surveying
Sdunding.was_éﬁecuted in the sea and direct leveling was exécuted at the

shore for the purpose of séizing'thé outline of the topography of the

‘project are¢a.
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2-8-1. . Sounding -

The subject of sounding was the range that covers the area for which
stablishment of break water is planned, that is, about 4 km along the
shore and about 4.5 km toward offshore.

17-sopnding lines-were arranged in patallel,in 250 m intervals in south

.to nofth'difectiOn‘ - The ﬁotélgeﬁtenéion of 19 sounding lines including.

the1croés'line‘aﬁd its.auxiliary liﬁe was about 92 km.
0f=thé'SOunding_iineS;atréﬁged'inopérallel in south to nérth direction,

~ lines of courses 5, 7; 9, 11, 13,'15 and 17 matched with the positions

of the sounding lines of the last sutvey {(December, 1973)

Continuous records of the underwater topography were obtained by using
~an echo sounder (Type RS~61) for sounding.

Final water depthg were determined by applying draft correction, tidal
levél_EOrrection and #oun& velocity correction to these records{

‘The pooitions of fhe'survey vessel on the sea was determined by simul-
taneous observation using thecdolites from an induction point and a

control peoint provided én the lavnd.

2-8-2 Shore surveying

Seizuré of topOgrophy'ofﬁthe shore was made by direct_leveliog at the
'shore along the extension of the course of traverse of each induction
poinf hseo_éé a.base'ooint. The measuring interval was 5 m 4s a rule,
and tho poiﬁis ét‘whiéh topogréphy changes were also added. " These lines
are {llustrated in the”&réwing'"CrOSS Section of Beach", and ‘as for the
lines ﬁhichfare common with those éstéblishéd_last timé (December, 1978},
théir_data are also indicated in said drawing.
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2-9 Mater €xamination

Water examlnation was executed twice in the survey period for the sur-

face layer in the project area.

A canoe or a rubber boat was used in swamps and Omu Creek {Gbogije), and
a coastal jetty or the like was used in the lagcon (Epe) for watev

sampling and observatxon.

Sampling of sample water for indoor analysis

 was made hy using a Kitahara type water sampler.

The sampling points and dates of sampllng aye indicated in Table -2,

Table 2-2- Détai]s of Hater Sambling

Position Location Date of Saﬁpling
 Ne. ‘ st - 2nd
"1 ' .Igande  (Swamp) Aug, 2 | Sep. 5
2 | Dpebojo - (.M ) s [ s
3 Okansolu ¢ " ) w5 L
4 Iwesolu ( " ) w7 " e
©5 cIdado T (" ) n7 M6
o - Epe : (Lagoon) "2 I 23
7 " o mooo7 | v 23
8 Gbogije (Omu Creek) | " 31| * 22
-9 " S ) " 31 n 22
10 " { " B H 31 " 22
.11 f orimedu (Swamp) A A
TaDD. 1’ -:Iganéo (Well) - " 6
ADD, 2 Debojo (™ ) - "

: Sée.the infOrﬁatiOn wap indicated in General Location Map attached to

" the beginning ef this report for the relationshlp batween sampling

positions and the project area.

The methods of measurement and analysis of water examintion items are

as follows,

- 16 -







a)“

b)

C)

0

e)

e

:Hétér,teﬁperatdré

A mercury bat thermometer and a water quality checkey (aquameter
Type WQC-1A3 hEIEin after called aquameter) ware used,

PR

Ahtimoey'eleCtrede me;heﬁ:ueiﬁglaquemetet was mainly used and pH

'tes;_pepers;ﬁerequed as‘epxiliexy means.

Transparency

A séééﬁiﬁp;ate"of.the'diameter of 30 cm was used.

Con

Colorlmetrlc measurement (Scheltz method) was made. Using refined

glucose standard solution.

:Chlorlne—ion

,Mercury (II) nitrate titratlon method was used.

58

HFilter filtration method was used with m1111pore fllters of HA type,

hole diameter 0 45 hm.

Measurement Of BO by diaphragm type measuring method and measurement of

'.turbidity by llght transm;ssion system were executed by using an aqua-

meter. in addition to;the above ltems.

The results of theee measurements are summarized in Table 3—12 13
(Hater Examination Sheets)
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3. RESULTS OF.SURVEY
3- I GEneral S1tuat1on of PrOJect Site

.”The projeCt site is located in the pOsition of about 40 ¥m (25 miles)
_in_thgieastlof Lagos. Ptlva;e hpuses_constitutg villages along the

' shdtéliné 1n'déity form with inﬁerals of Se#eral kiIOmetefS.

The Center of the planned Ocean Terminal is located between Igando area

:and Okunsolu atea. The nutiber of priVate houses in these two areas is
20 to 30 each. '

The front 31de of each v1llage faces sand beach via coconut forest, and

 the back side of each village facés swamp zone,

 The altitude of these villages is around 4 m in general, and the entire

surface 5011 in these areas is sand.

. The coconut forest which ig distributed along the shoreline in linear
form, plays the role of a windbreak that breaks sea-wind in the monsoon
seasdn. o the other hand, the swamp with abundant vegetation expands

' iq‘belt-form 1ong the shoreline, ang its width is as wide as about.

1 km to 2 km, Comings and goings from and to the inland area in the
'rainy season are made by canoes by making use 6f the watercourse of this

swamp.

3- 2 Genera} Meteoro]ogy

The monthly mean values of observatlon items are indicated in Table 3-1
'based on-the results of meteorological observations made in the project

‘area.,
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Table 3-1° Results of Meteorological Observations

Tfem  M°?t§ : ' July August 7 Sépteﬁﬁer
_Atmospherte | Min 23.5 (23._,._7.) 3.6 (23.7)° 233
Temperature | Max. | - 27.67 (28.0)  |. 22.9 (27.9) | = 29.0

o B s &4 . _
) g(és)”r_ | Mean | .25.2° N B 5 70 TR 25.6
Atmospherde | myn, | 33,0, . . | 9.2 [ a5
Pressure = el S o e B —

C(mb). . | Mean | "12.3.(12.7) | -10.6 (10.9) 11.0
Relative - _ -Min}' 80 . 77 |l 7s
Humidlty L F B : o

Sy [ Mean | 90 (88) 87 (89) .| 87
Total Amount of . A svac a1 s 7 - oo e
Precipltation (mm) 1685.:21493.2) - | 345.1 (263-7) 509-;

1)

the‘ The figures in parentheses are the results of observations
‘obtained at Lagos Station by ngerlan Meteorologital
Service ‘in the safie period.

"Atmospheric tempeérature

Variations of. atmOSpheric temperature in Lagos in a year are shown
1n Fig._3 l.

‘the atmospheric tempe~ Monthly Mox asd Min. Temp.
rature is relatively L gl R :

Y 32y e At Lagos SI, 1979
low in the’ period of N '

Al Project Sit
July thtough September 301 Al Prejgct Site

and s high in the " _
. 28 Ny ,
period of December R Al Lagos :
. _— ‘ I5Years Average
through April in o 261 R SN ‘
general, : o
24;

Thé‘petiodS'oE,HAy and

. 22 .l 7 A. - -.- 13 . s Y ] s P} .
(fume and aleo Oetodber . T i 234agers o0
and Novgmberjare_ _ - .
transient periods, . Fig. 3-1. Monthly Change of Max. and
B : ' ‘ Min, Jemperature
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o Thé‘ﬁeri&j'ln(ﬁﬁich'6B$crdatidﬁ$ 6f'this'sdtvey_ﬁere madé is the

period in which the arOmospheric remperéruré is the lowest in a

y'eat'r» S

;Fig}-3 2 indicates the result of piotting of variatibn injtime of

mean atmospheric temperature and dally maximum and mlnimum tempe—

'rature.

The'time of occurrence of maximum’témperaturé is conceﬁtrated to the

: band of noen through 3o clock p.m,, and its minimum temperature is

concentrated to the band of 6o clock in the dawn through 8 o'clock

'a.m., This trend is more conspicuous in SePtemBer in which daily

7 difference 1ncreases, and this trend suggests that transition ta duy

2)

season is in progress.~

_ The dispersion of maximum tamperature in a day and the time of its

-:occurrence is mainly caused by the influence of rainfall, ard de-

crease of maximum temperature alone is caused by the reduction of

duracion of sﬁnshine due to ¢loud of stratus series.

Atmospheric pressure

- The monthly variation of mean atmospheric pressure is around 2 wb,

5)

and low atmospherlc pressure was ‘abserved in the latter half of

' August through the first_half of September in the observation

pericﬁ.' When the variation of étmdspheric pressure in time is

_observed, it is Low at midnlght in each month, and the difference

is the maximum at noon and L) clock 1n the evening, and the differ-
ence increases as. the month changes Erom July to August and then to
SeptEmber. The minimun atmospher ic pressure during the observation

peridd was 1 004 5 mb recorded at 18 20 on September 2.

Relative humidity

“The monthly average value of relative hunidity is 87 v 904, and

this,conditioq is inherent ‘to rroplc areas. High hunidity in a day
is retorded in the p;;;oa of midnight tbrough dawn, and humidity

“bécoﬁes the lowest at arcund 3 o'elock (IS:QO) in the afternoon.

Thisfpattérn 1s {n good contrast with distribution in time of mean
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| étmoépheric'tempereture. The monthly average of the daily minimom
humi&ity changed as 80% in July 17Z in August and 75% in Septembey.

4) Precipitation ';

~ The amount of precipitatxon obtained during this survey was higher
than: the normal value in Lagoa in: every month, Particularly in

_ July, the value obtained during the observation in a period of 1
about a half month was far highet than the normal Value in Lagos.
In this connection,_the maximum amountk of precipitation per day

_ during the period of the survey was 154 mm reeorded on September 1.

fAs for the monthly amount of preclpltation the value in August is
1ess than those of the months before and after August, and it is
alsé true in the result of observation in Lagos in the past. This
'phenomenon is presumably caused by the layer of the southwest"
monsoon air mass 1y1ng in the higher altitude, which gets thinner
7 'durlng thlS period of the Year,
.Figufes atteehed'to the ‘end of thié“reporc indicates variations in time
and standard deviations of atmospher1c temperature _ relative humidity,
wind velocity and wind direction, and after that 1nd1cates daily varia-
tion of ‘atmospheric temperature, atmospheric pressure, relative humldity
and amount of precipitation . .in graphs,
©3-3 MWind Conditions
The wind conditions in West Central Africa are controlled by the migra-
'tion of the intertropical ‘convergence Zone (ITC), which 13 a low pres-
sure belt “that exerts major ‘influence ‘over circulation of the atmOSphere
in this region. Distinet rainy season ‘and dry season appear accordingly.
"The variations in January and July, which are representative months with

this respect, are shown in Fig. 3-3 in modelized form.
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_Fjg;ﬁ3¥3"fSignificant_wind and ﬁiétfibution of Pressure

In Janvary (dry seéason), when the ITC stays in the neighborhood of the
: surveyqﬁféa; wind from northern difééfidn is prOminent as shown in

_ Fig. 3-4 (Wind roses), and in July, the W1nd from southern directions
- is prominent because the ITC reaches the northernmost poxnt. These

phenomena are coatrolled over relatlvely broad areas,

In the result of observation made during this survey, SW is prominent
ia the wind direction and its frequency is the highest as shown by the
figures of 32.8%° in July, 47.6% in August and 28.87 in September, and
the rangé of 8SW. through WSW COVers as much as 60% or higher in the
frequency of occurrence, Fig, 3- 5 indicates wind roses in Lagos and
the project sité.:~1t.is characteristlc that frequency of oceurrence of
SW wind is extremely 1ow in the former, It is considered to be caused
of the topographical dlfference in the places of observation. Thé wind
of $SW v WSW to the project site is the wznd from the sea side, and the

frequency of occurrence of the wind from the inland side is extremely

small.
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Fig. 3-5 ﬁind Roses in Lagos and Project Site

As for the wind velocity, .the frequencf'bf eeturrence of wind of less
than 10 mlsec occupies the majority as 99. 72 (July), 99.0% (August) and

99 9& (September), and the trend is common 1n these three months,

In August, however, the frequency of occurrence of the wind of 5 0 m/sec
~ 9.9 m/sec is extremely high and occupies about 807 of all. It is
.quite peculiar and is qulte different from the trend of July and Sep—
tember, in which the frequency of occurrenee of the wind of 5.0 m/sec
“9,9 m/sec is almost equal to that of 0 % 4.9 m/sec. Wind roses shown
in Fig. 3-6 were drawn up for the purpose of observing the frequenécy of
oCcﬁrrence of wind direction classified by.wind velbcity class. It is
appareht in this figure that apﬁearance of wind directions-of SSW v WSW
is limited to stroug wind from the sea and that the wind from the inland

appears in calm W1nd only.

As the charactéristic variation of the wind condltions in the subject
region, the fact that although the conditlons are gentle in the morning,
the wind velocity gradually iﬂcreases and the maximum wind velocity
appears in the afternoon toward the evening can be ind1cated Conséa-
.quently, such a trend that althOugh land-wind = is Erequently observed
in the morning as for wind divection, the wind direction changes in the
afrernoon when the wind velocity increases and settling is made in

the direction of SW @ WsW in the evening'is observed.






;—?fﬁ-‘érhfi‘aquéncy of Occurrence of Wind Direction Glassified
‘ by Wind Velocity Class







The wind Velocity at the. .time when the wind direction is. thus stabi]ized
is normaliy 67 m/sec in July and August and is 5 " 6 mfsec in Sep-
'tember. As Eor the wind duratiﬁn, there is such a trend that eontinu—
-0usness of wind = is the best in August.

A list of freQUency of occurrence “of wind directlon and wind veloeity in

Lagos and - in the pfoject site 15 attached to the end of this report. .

3%4 wivéS'

3-4-1 Results of Obséwation of waves
,The daiiy maximum wave (H max, T max), as well as mean daily height and
fperiod of sxgnlficant waves (Hl/3 'Pli3) are indicated in’ Table 3- 2
: as the results of observatlon of waves obtained durlng this survey,
'-Out of these values, the average frequency distribution of signif1cant

waves period and the average frequency of occurrence of wave height-

direction groups are indicated in Table 3-3 and 3~ &

'According te these results, occurrence of wave height of 0, ? Nv1.2
wWas: of the highest Erequency, and occurrence of wave height of 1.3 ~

1 8 ‘i Was of the Second highest frequency. 1t should be described with
special remarks that calm state of wave height of 0.6 m or less is
extremely rare as a feature of this area. "As for the period, on the
IOther hand occurrence of waves of 11.1 v 13.0 seconds was of the
highest frequency, and the second highest frequency 1q bccurrence of
waves of 13.1 v 15.0 seconds, The frequency of oc¢urrence of waves of

these two. ranges is as much as 807 or hlgher of all
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. Table 3-2 Mean Daily Height and Period of Waves

. . , . U JULY _ T
‘ TDate' ‘H max| T max| B 1/3|T 1/3] | pate |H max {T maxfu 1/3 |1 1/3
18 e arse| 1el 12,6 25 23 | 84| 1.3 [ 9.7
f19 ] 1.5 [ 13.4 1.1 3.3 | 26| 1.6 | 1103 ] 1.1 12,8‘“
20| 1.6 1102 |1.2 | 12,2 27 1,6 f12.8 | 1.2 [12,3 §
Al L7 i3 w3 13} 28 ] 2.0 12.r | 1.4 | 12,0 |
22 1.8 | 1tis| 1.3 f12.7 | | 29 |17 1102 1.2 [ 12,3
C237- L7 12,0 ) 1.3 12,3 ) 30 1.8 f1a.6| 1.3 | 1204
_;?4 { 2.0 f 11.1] 1.3 }12.0 31 1.8 [10.6 | 1.2 | 11.9
S ' ‘ - MEAN | 1,2 12,3
s .. hucusT ST |
Date | H max| T max| R 1/3[T 1/3 Date | H max |T max |8 1/3]T 173
1 2,0 | 13.9| 1.4 [ 13.6 17 -1 - < =
2..03.1 1 16,4 2.2 | 16.2 | 18 1.8 [12.0]| 1.3 | 13.2
3 3.3 14,70 2.4 | 14.6 19 1.8 |12.6 | 1.3 | 12.0
4 2.3 1 12.7| 1.8 1'12.9 20 1.9 { 13.9 | 1.4 | 12,2
5-ft 2210080 1.5 [ 1204 | 21 | 2.3 [12.6 1.6 | 12.4
6 | 3.0 ] 15.2| 2.6 [16.7 | | 22 2.4 | 7.7} 1.6 {10.2
7] 2.8 | 14,9 2.1 {15.1 23 2,3 | 8.0 1.5 9.2
8 | 3.1 )] 12.¢| 2.1 |13.1 24 1.8 | 8.8 1.1 |11.2
9 . 3.4 13.6| 2.5 | 14.3 25 1.3 { 9.9| 0.9 [11.3
10 § 2.9 | 14,6 2.3 | 14.4 26 1.2 13.2} 0.8 | 13.0
i N P -l - - | b2y {17 0 9.3 1.2 {130
12 | - - - - 28 | 1.8 [13.2] 1.3 [13.3
13 - - - - 29 | 1.7 [ 13.2] 1.2 [13.0
% | -4 - - - ' 30 1.8 | 13.4 | 1.2 | 13.4
15 - - 1 -- - - 11 1.7 { 1.9 1.2 13,0
£6 S o ’ T - P I : ’ . .
MEAN 1.6 13.1
o . SEPTEMBER . SRR
| Date | # max! T max|® 1/3}T 1/3 Date |H max |T max|H 1/34T 1/3*,
T LA 12,9 1.0 [13.3 16 1.5 {12.4 | 1.1 |25 )|
Zlbs Pyt 091132 o f 17 |14 P2 1.0 1 11,9
3 1.4 | 12,6 | 1.0 } 12.9 18 | 1.7 }10.3] 1.1 | 10.4
4 F1,s ) 12.5) 1.1 (13,3 19 1.5  10.5} 1.0 | il.0
5 1.6 1:12,9 (1.1 | 13.7 20 1.3 ) 11.2 | 0.9 {11.9
6 | 1.6 |-13.8) 1.2 | 13.7 21 1.6 11,0} 1.2 |12.2
7 11,6 13,8} 1.1 | 13.6 | 22 1.9 [1:,0¢f 1.3 §11.9
8 1.5 (12,6 1.2 Ja3e2 ) 23 | 1.6 p12.2| 101 (12,5
9 1.4 ) 12,7 ] 1.3 | 12.7 |1 24 1.6 | 11.7 ] 1.1 | 12.7
<10 | L. 1 11.00°1.0 | 12.6 25 1.5 }-1r.9 ] 1.0 | 12.6
11| 1,3 |-11,8| 0.9 |12.4 | | 26 | 1.5 | 11.6] 1.0 | 12,5 [
12-1 1,3 113,461 0,9 ba2.8 ) 27 | 1.5 pa2.1 ) 1.1 | 12.6
13 | 1.4 [ 12,9 1.0 |15 | 28 | 1.4 [ 12,4 1.0 | 12.6
14 1.4 } 12,5} 1.0 ] 13.2 29 1.3 12,2 1.0 (12,7
15§ 1.5 12,9] 1.1 (13,1 :
MEAN 1.1 12.6
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' Iable 3 3 Average Frequency Dlétr1bution of S1gn1f1¢3nt Have Period

,Period_ S P Slgnificant Wave Height {m) _ _ Total
(se¢) | 0-0.6] 0.7-1.2[1.3-1.8]1.92.4]2.5-3.0[3.1-3.6]3.6 plus
03]
3,155 |
5.1~7, S R o |
e L 0.4 ) 1.2 | 0. 1.7%
7-19 @ | o wl| (13)
~‘ . 6.3 4.4 051 10.8%
gl e | en | @ (82
viveyal o 0.3:]..33:9 | 1te | 0.5 46,3%
PPl @ ese | en | @ (350)
L 23,0 | 63 4.4 0.7 34 .4%
13413 amy | e | en| ¢ | (260)
L 0.1 1.7 2.1 1.3 | 0.1 5.4%
| kit @[ an | ae [ ao | W (1)
g 0.6 | o.5 0.3 0.1 1.3% |
7.9 o & | @w| @ @ (10)
coraL | 03 | 8.7 25 [ 78 | 23 | 6.2 1007
2 2) | e f s ) N an | @ (756)

Table 3- 4 Average Frequency of Occurrence of Wave He1ght Divection

Groups
bit;- . - Sighificaﬁt3ﬁavéﬂﬂéigﬁt {m) Total
o 0-0.6| 0.6~1.2[1.2~1.8{1.8~2.4{2.4~3.0{3.0-3.6[3.6 plus
T hd : .
5B
' $$E _
s 8,2 4.1 12.3%
SSW - 206 | 143 ] 6.1 | 40.8%
W “18.6 | 12.2 | 2.0 | 44 16, 7%
WsW 41 | 61 | | fro.2x ]|
TOTAL 51.0 | '36.7 8.2 | 4.1 100%
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From these tables it can be understood that the waves in this avea are
_of very long period In thls connection, ‘the wave léngths are as long
as 190 % 350 m as c0nverted into deep sea waves. Fig. 3 7 indicates a
- frequency distrlbution of appearanﬁe of period corresponding to wave

' height groups._ Such a trend that the period becomes long when the wave
helght increases is observed in this figure as a general trend together
with the fact that the kurtésis of the frequeney dlstribution curves in

particular is extremely good.

“As for the wave direction, waves of SSN SH occupy the majority as

| shown in Fig.l3 -8, and the frequency of occurrence of waves of S and _
WSHW is only 3 little 0ver 104 respeetlvely. " This trend is almost fixed
.regardless of - the wave helght but with waves of the height of 1.8 m

| or hlgher, the direetlons are limlted to SSW - SW.

o
il
40
;6.
20
) A
'01 // Lo=f

g

,7'-!-9 ?.fu | '_'-!is ",-‘-'ls IqL-'n' ’7'.'.19

Lo ' Period {Sec)

Fig 3.y Frequency Distribution of . Fig. 3-8 Frequency of
Wave. Height -Period Groups -+ Qccurrence of

Wave Divections

~ When tne distriburion of mean height of significant naves is observed
as_¢lassified by the month of observation, it is 1.2 m in July, 1.6 m
| in Auéust and 1,1 m in September,'and the condition_is the roughest is
AugUStf';Ir_eorreSQOHds to the léngrh of windzduration, wind of the
Veiocity.of 5. m/se¢c or faster in particular as described earlier, and

thie situation can also be observed in Fig. 3-9,
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Fig 3—9 Tota] Hind Duratlons and Mean S1gn1f1cant Nave HElghtS

Although the wave conditions 1mmedlately after the time when the longest
duration was recorded are not known because observation was not made at
this time, it can be estimated that the maximum value of the entire
survey period did probably dccur at this time and that attenuation was

made-thereafter.

The results of observatién obtained at Forcados are indicated in Table
3-5 and 3- 6 and the variation of mean he1ght of significant Waves as
-classified by month are indicated in Fig. 3 10 for the purpoese of
examining general trend of wave conditions in the subject sea. As for
the wave height, the range of 0.6 v.1.8 n occupies about 65% of all,
but gecurrence of calm waves occuples the maJority in a whole year.
As for the period the range of 9 %15 seconds is large but there also
is such a trend that the period becomes short as a whole. As for the
_wave direction, OCcurrence of directions of S =W occupies the maJority,
but waves of direction from west also appear frequently, and it can he
said that the difference in geographical c¢onditions is indfcated. Hhen

the mean monthly values of wmean Significant wave height are observed,
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Table 3-5 Average Annual Frequency D1str1but10n of S]gnlficant
J Nave Period at Forcados

period| ;_Sign;ficanc Viave Relghe G 173) @ Tocal
(sec) 0~0.6 [o.61.2]1, 2-1.8[1.8-2.4[2.4~3.0[3.0-3.6[3.6 prus|
o3 | 0.2 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 0.2
3~5| 0.8 ] o5 | 0.0 | 0.0 | 0.0 | 0.0 | 0.0 1.3
5.7 | 1.8 2,3 | 0.2 | 0.0 0.0 | 0.0 0.0 4.3
19 | 3.2 §as ] 1.4 0.3 | 0.0 | 0.0 0.0 9.4
ol 72 {122 b a9 | o1 |03 | oo | o0 L.
11-13| 6.2 |11.8 ] 7.0 | 3.0 | 0.8 | 0.3 | 01 [ 29.2
13415 [ 3.9 | 7.2 | 3.9 | 1.9 0.4 0.1 0.0 17.9
1517 | 1.8 |-s0 | 1.6 | 0.5 ] 06| 0.0 0.0 8.9
17-19| 0.5 | 1.4 | 0.6 | 0.1 | 0.0 | 0.0 | 0.0 2.6
Total | 25.8 | 45.3 196 | 7.3 | 1.6 | 0,5 | e |100.00
Source. A H. Glenn and Associate: MeteOrolOgiéal Bceanographic

factors affecting design and planning of petroleum
operatfons in Nigerian oil company affshore leases.

Table ‘3-6 Average Frequency of Occurrence of Wave Height- Direct10n

Groups at Forcados
gi;§c4 . Signlficant Have He1ght {m) Total
-~ 1 ¢-0.6 0 6-1.2{1.2~1.8)1.8-2.42.4-3.0]3.0-3.6]3.6 pius

N 1.1 0.8 0.2 0.0 | o.0 0.0 0.0 2.1
ve | 1.3 ] 0.7 | 00 | o0n 0.0 0.0 0.0 2.1
E | 1.9 )] 66 | 01 | 00 | 0.0 | 0.0 | 0.0 2.6
SE | 2.5 2.4 | 0.7 | 0.2 0.1 | 0,0 | 0.0 5.9
8 6.3 9.9 | 3.6 1.1 0.3 0.1 0.0 21.3
SW 7.9 | 226 | 11.2 4.6 0.9 0.3 0.1 47.6
W 3.0 7.2 3.2 1.2 | 0.3 0.1 0.0 15.0
NW 1.8 1.1 0.4 0.1 0.0 0.0 0.0 3.4

Total | 25.8 | 45.3 | 19.4 7.3 1.6 0.5 0.1 |100.00
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although the peak ‘appears 1:\ June - July period in Porcados, it appears
in August in the project area._ This dlfference is a subjecf to be
examlned in the future for finding out if, for example, it is due to a
Idifference in locality, due to pecullarity of the year of observation

or due to a dlfference in the observing conditions.

P Max
20l
o _ Rouqh Seq:bn
S B .Averdqe
N » -
- I-O =
. B _ . Calm sgqs.on Averaqe
05|
0‘ u ™ T v ) ¥ .‘I T - T gl
o Jd F M A M J J A S 0O N D
Month

Flg. 3-10 COmparlson of Fonthly Sign1f1cant Naves
 with Forcados -
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3-4-2 Wave estimation .
. )

It was foﬁnd=00ﬁ_that,wayés:0f.§2treme1f iQng périddé are dis:inguished
iﬂ‘thé survey area,:LWhen expression is made bj wave steepness, waves
of the order of IO_3Iare the mdin, andrthe majority of the waves are of
swelling nature, '

Aﬁ"attémpf was made to eStimatEVWQVés based 6n‘§he average arfangement
of atmoépheric pressure in Africa in July shbwn_in'fig. 3-11 for the
'pur90$e,9f examiuing under what conditions these chargcteriStic waves
make attacks. . |

 Estimét1bﬁ was made by SQMlB}.ﬁetﬁoa bith waves*ﬁhiéh made'suffiéiént
dévélbpﬁeﬁt'aé'wind waves assumed as deepwater waves and estimation was
also made based 6n“ ' ' v '

Bret'c'hn'éiider method for the _ Peassura {milibars) July

pétiod'in which these waves
aﬁfgnuate and arrive at the
object area,

As a result, H1/3 = 1.2 m
and T 1/3 = 14.7 seconds were
obtained 1n the survey area.
As the rejsults des'cjri_bé’d above
indicate, it is apparent that

_attaék of waves Qf_iong periods

is universally provided by the
average arrangement of atmos—

pheric préssdre on the Atlantic

Fig} 3-11 Mean Atmospheric Pressure
" gver Africa in July
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3-4-3 &Iave refractwn dlagrams

L

Refraction diagrams of nine cases vere drawn up with SW, WSW and SSW
applied to ‘the range of 11 v 13 seconds, which is of high frequency of
OCCUrfence 1n both period and helght of attacking waves which became'
-apparent as a result of wave obsetvation. (See Flg. 3- 12 and appended
: flgutes ) ' o

The fact that wave direct1on lines spread in fan—shape in the east of
the. project area in eaéh case is cauSed by the valley—wise topography
whiéh 1s subsequent to Avon Canyon 1ocated in the offshbre .area, There~
foré, the wave direction lines make convefgence on both sides of this
valley, and a heavy breaker zone is formed as a result. However, it

does not exert direct 1nfluence ove: “the ptojeet area.

S

In the project area, it appears that the extent of convergénce and
disperSLOn of local wave dlrectlon lines due to the influence of the

bottom topography becomes mére conspicudus as the periéd_increases.
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© REFRACTION DIAGRAM
COPLOT MO L TZ 12,0 SW

— — == . Nl /8030' |
- SCL = 1/300000
fig., 3-12 Refraction Diagram







3-5 Current 1n Survey Area

Current observation was carriéd out in three zones, that is, effshore,
outside of ‘the breaker zane and inside of the breaker zone, for the
purpose of seizing the current in the survey aréa. - |
. At offshore, obsefvatiéh was
“'mede at St. A and St. Bias_
shown in Fig;:3?f3. AtESt. A,

east current is diétiﬁgu}éhed
ee31the_wh61e trend,_eﬁd:ifs |
wean Véloeitiiwae'ﬁ}ﬁ ﬁfSee
(0.8 knot) in the depth of

Sm below the surface, and
was 0.16 m/sec (0.3 knot) in
tﬁe“@eptﬁ of 10 m below the

e & 20

eurfaEea The curreant diréc-

Fig. 3-13. Location Map

_tion is not stabilized in the
lowermost layer, and the .
difference in the current direction between the top layer and the

" lowermost layer 1s as ﬂuch,as around 90° at maximum.

At'offshare St, B, west cuf:ent is distinguished,'and variation of
current velocity in vertical direction is far less than that at St. A.
The resuits SteEed above aré shown in a diagram in the end of this

repo¥t.

The result of observation obtained outside of the breaker zome is

shown in Fig. 3-14 and 3-15. The current directions are entirely
reversed depending on the date of observation, That is, while east
‘current or northeast current was indicated at the oecasion of the first -
.'observatiOn, southwest current was indlcated at the occ331on of the
second observation. As for the current velocity, although it was a
little faster than 0.3 m/sec at the occasion of the first observation,
it was as slow as about a quarter of the above stated figure at the
dceasion of the second obsexvaeion. It is considered that it {s because _

the first observation was made while the waves are in slack state and
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the second cbseEVatidniwés made during ebb-tide, but it can be considered
that it is more éffeétedlbj the differehgé in the wind conditions. This
 matter should be clarified in the future through more systematizé&lsur—

. vey. | . o

The result of current abservation inside of the.breakét'zone is indi-
cated ia the cﬁrrent‘diégrah and the current velocity table attached o

“the end of this report.

The cufrent_is‘ffém'éest~to east with the trough as the center at every
péint; 'Thé_éﬂfrent.?élbcity is 0.3 % 0.4 mf/sec at average, and it is
not of an eitrémely fast level,

”The'currentrinside of thé breaker zone is ¢ontrolled by the direction
~and stfength_of';he 1ncidentIWaveS, and it is also convincing from the
distiﬁguishea‘wind“direCtion of SW - SSW in the subject area. Although
a paft of the result Qf obsexrvation indicétes.the current which appears
to be'fiﬁ cdrrent, it is pushed back by the attaéking waves, and its

_clegf-éonfigutatibh could not be seized.

3-6 Littoral Drift

3-6-1 At shore

The place of installation of the trap was a trough on the shore side of
the breaker zone, and the method of its installation was suspension
system using a fIOat; .The sectional area of the collecting face was

27 em?, the height'fiom the seabottom surface varied by the flow of
: attacking waves, bht:waé'generallj,in the range of 0.54 1,0 m,

The'éolume_of sand cbllected with this trap per unit time was 0 v 28.7 g
(dry weight), as Shown in Table 3~7.

It.ﬁas:not possible to sufficiently find out the relationship between
the volume of collected sand and waves, but it is apparent that the

height and volu@e_of sand suspension vary to a counsiderable extent.
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The result bf traéing of Vafiatidh of sand volume at shore carried out
in parallel with direct observation by means of a sand trap is indicated
" in Fig, 3-16 and 3-17 and the representatIVe values_are as shown below,

iy 2280 V= 281,283
- August 143 - "v.=‘197;586:m?
‘August 251 -y = 2"54 507 ins
fSeptembef‘17= Vo= 277 038

‘Each one of these volumes Was calculated by obtaining the crosssectional
‘ area from the ground height obtained thtough dlrect leveling and by
: multiplying the distance between adjacent courses of traverse, with
eight cources of traverse, i.e., C-2, C-%4, ..... C 16, and. the exten-

+ tion of shereline of 3.S.km as the subject.
' The'%ariatioh in the shore topograbhy is aainly brOUght'abOUt by waves
and by ‘the énergy of current that is generated by waves, and it is
considered that the extent of topographyical variation is also control-

led - by the extent of changes of waves and current.

-Incteasé and decrease of the volume of sand at shore and variation of
signifléant wave height caused by the topographical variation are shown
in Fig. 3 18 based on this thought.

Shore erosion dand accumulation

< +22,500m°
: 4 _ 33, 700 o QOO“?

ﬁk. . - .AMQ Auq

Fig. 3-18 Relation with Significant Wave Height and
Volume Fluctuation at Shore '

a3






. As is seen in this figure,- the volume of sand at shore made a decrease

. of about 84, 000 m due to rough ueathet {na the early half of August
fand recovery was almost made by the middle of September when the signi-~
;,ficant wave height became about 1 m.

éThe distiuguished ditection of current along the coastline of the subject
.ared is also largely related to the wave ‘divection;. ‘and it was found out’
-cthe current is directed to east from west. This direction of current
‘¢an be conSidered to suggest the distlnguished dlrectiOn of drift sand
”§1n the subjeot area,
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Table 3-7 Results of Littoral Brift.Observations at Breaker Zone

~Point

Date s 22:July | 1 Avg. |8 Aug. |15 Aug.| 25 Aus.
Observed Depth .5 . 1 meter below sea surface .
Time .of Initial Setting . .10:00 109:30 12:20 | 10:00 | 10:30
Time of Final Setting 17:00 - 16:00 ]| '17:10 | 13:00 | 15:00
Total Hrs - ' 7. | -60230m |4n-50m | 3. | 4n-30m
Amount  of. Sediment A ' Ny A : L
‘Sample . (8) . N._o.: sample|No. samplg 31.7 7..5 No. .sample
Wind Direction - CS<WsW SW-NW | SSW | SW-WSW | SH~WSW
‘Wind Velotity (m/s) 2.4411.5 | 2.16.9 [6.8+8.0(5.6~7.6] 2.5-5.3
Wive Direction W SswW TsSw | ssw SSW
: ;Slg'flfma“t Have “‘“%2; Cols | L2enas f2aae2.3] - [o.se1le
Pettod of above. 10~16 1215 | 16 | - 10~11
' i Note - o 6.6g/h 2.5g/h
S . Point | . R -
Ttem jﬁ‘hﬂf"f‘“*—ﬂxﬁﬁ“ A St
Date IR 18p. | 8 sep.- 16 sep: 18 Sep.| 23 Sep.
Observed Depth _ - 1 meter below sea surface
Time of Initial Setting| 09:30 09:30 | 14:00 [ 09:00 | 09:00
Time of Flnal Setting 12:30 - 11:30 | 17:00 | 11:30 | 13:30
Total Hts B TR B T 3 ét_i43_0m 4
Amount of Sediment : ' ) L - ' o
. - . - . 67 .
Sample : (g) __§6._0 : 19 5' | 1._1 .1 46 No. sample
Wind birettiéh ' . SW-WSH | SSWANNW | SW~SSW | N~NW { SSE~SSW
Wind Velocity (m/s) 6.5~8,5 | 2.2~3.0| 4.2~5.2|1.1~3.4] 2.4~3.9
Waye Direction - | SW S - SSW SSW
Significant wave_nel%;; 0.8<1.0 |, 1.1~1.2 ] 0.9-1.1| 1.0 | 0.9-1.2
Perlod of above  (sec) 13 13 12 10 12~13
T Note '28.7g/h  9.8g/h 3.7g/h 18.7g/h
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345--'2’= At sea

The result of collectlon of sand by the trap installed at sea is as

shown 1n Table 3- 3

0.5 m above the bottom is 27 em?,

collect1ng holes facing upward

The area oE the collecting hole for the ‘botton
' _surface 1s 16 cm® s and the area of collection hole for the level of

Both traps were installed with the

Table 3%8”:Resu1ts bf'LittbfaI'Drift dbservafions at Sea

R P.O'il'\t L,

Item . o Se-3 .
Date and Time of 10 Aug. | 28 Aug. ) 9 Sep. | 14 Sep.
Initiél Settihg “13:00 14:30 14:307 ©15:00
ﬁeté aﬁd Tiéé'of"' ZélAug.i 9 Sep. 14 Sep. 21 Sep.
Final Setting S 14:30 14100 14:00 . 13:00
Period (days) 12 12 5 8
Amount of Sedimental Upp. 82,6 .} No Sampie No Sample No’Sample'
Sample (8) Bot, | . 528.1 157.4 174.8 | No Sample

 Note, - 1.8g/h 0.5g/h 1.5g/h

The volume of sand collected at the height_of 0.5 m-above the bottom

was significant'cnly during thé period in which wave height was high,

and was wminor to unweighable level during other periods.;

The volume of

' collected sample per unit timeé was 0.3 g, but the result of graln size

'Idistribution is similar hetween this sampie aad . the sample collected

3with the trap installed at the bottom, and measured values of speciflc

gravity of samples were also as close as 2, 638 with' sand in the higher
- layer and 2,650 with éand at the bottom.

_SOﬂ the other hand, the volume of sand collected at the bottom per

funit time was 0,5 v 1.8 g.

; A ccmparisqn of=earth_v91ume was made with Tast year from the result of

;SOUHding, by uéiﬁg the technidue identical to that of calculation of

;variation of earth volume ‘at the shoréline with the area of 3 km square

" of -the water depth of 12 m and deeper, in which the bottOm SlOpe becomes

' gentle.
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As a result, the volume wasg increased by about 910 000 m? from the level
obtained ‘in December, 1978, - When this figure is converted into the in-
¢reased volume per unit area from the acreage of the area of comparison,
1t is 0 1p? s and when conversion is made into the diffeérénce in the
tiean: depth, - it 1s. 0, 1 m, The local topographic variation in this area
was: accumulation in the west half and was erosion in the east half as a
3general trend;‘ However, the flgure of 0.1 m obtained as the difference
in the mean depth is almost matched with the sounding accuracy obtained
with an echo sounder, and it is not. possible to unquallfiedly determine
this difference as what was brought about by drift sand phenomena

At any'rate, the topography at sea is stabilized, which is in good
'contrast with that at shore, and the bottom material balance brought

about by drift sand phenomeéna is almost maintained.

13-6-3 . Grain size distribution

- The fesult of grain size analysis carried out for the purpése of seizing
the charaeteristics of bottom materials which have important relation-
ship with 1ittora1 drifc phenomena together with waves and curreént is
Lndicated as grain size accumulation curves attached to the end of this
_ feport. The median diameter, sorting coefficient and skewuess were

'obtained from this curve, and are 1nd1cated in Table 3-9.

Tab]e 3- 9 Median B1afr.eter, Sortmg Coefflcmnt and Skewness

Ele- Median _ Sortingr Skew- Ele- Median' Sorting Skew-
@ent |diameter |coefficient ness | - ment|diameter |coefficient |ness
Place jHﬁ_L- So .- sk Place Md - So sk
e~ | o082 | 113 0.93§ c4-2 0.86 1.17 0.95
c8-1 042 111|103 ¢8-2 0.63 1.32 0.96
121 0.45° | 1.13 0.98 || c12-2 6.56 -| 1.25 1.03
c-16-1 | 0.45 |  1.18  |1.01] ct6-2 | o.s1 1,26 | 1.03
T7-1 0.43 1.16 |10 17-2 | 1.40 1.43 1.02
T7-3 0,13 | 1,78 L7 17-4 | 0,30 | 1.38 0.97
T7-5 016 1 160 11,03 T7-6 0.50 | 2.07 {1.16
T7-7 0.65 | 1.52  |1.07] 17-8 0.56 1.71 1.10
T7-9 0.55 1.58 1.04 [ T7-10 . [ 0.23 1.31 0.80
Ao | ear | owes Jowrf B3 0.1 1.3 |0.98
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The sampling point at shote were just before the beach scrap (C4=1
- Cl6-1 and T?—l), “beach (C& 2 A 16 =2) ‘and ttOUgh (T? 2y, and bar top
{17-3) in additibn.. The sampling points 1nc1ud1ng those At sea are
 shown in Cenefal Location Hap inserted at ‘the beginuing of this report
Sample No. St. 3 is.sand cullected with a. sand ‘trap.. As a general

o trend, ‘the diameter is larger and grain size distr1butién is more com-

pliéated ‘at the. beach where the sand is alvays washed by waves., It is
considered that there is no: esaential difference in the grain size
'.dlstribution in ‘the direction that- is parallel with the shore.

On the other hand, mean’ grain size distributlon 1n the direction from
the" shore to the sea is 1nd1cated in Fig. 3-19 for the purpose of observ-

ing the grain gize- distribution in the divection that is square to the

beach.
1.6
1.4+ 0(0,0)
1.2
:: 1.0~ . o | Parenthétié'Numbers: Depth or Ground Height
g 77 (14.5)
-l
A
g
=
'{Breaker Zone) _
. B B ,r‘ﬁ_-~l' L T Y E
B | B . 500 : 1000 : 1500' 2000 : 2500

Distance from Shore (m)

Fig. 3-19 Gram Size aistmbution of Right Angle Direction
 toward Shore Line
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The grain size is-the-maxieuﬁ in the‘treﬁgh of thé breaker Zone, and is
Ehe minimum-at”the tép'éf'the bar. The grain size at séa generally _

' decreases as 'the’ Water depth increases, but this trend is not indicated
by the grain siZe distrlbutlbn in the subject area, but the grain size

is the largest at the p01nt of water .dépth of 14 % 15 m located at the

distance of .1 v 1 5 km from the shOre.' It is probably the result ¢on-

trolled by the distinguished ane conditions of this area,

It is also characteristic that the bottom materials which cOnstitute
the seabottom of . this area are sand of the grain size which are hydrau-

lically most easily moved.

3.7 _fShor'e" poog'éa'phy‘-éhd Bottom Topography

3-7-1 Shore topography

The coastline of this area is rather monotonous, as it linearly stretches
in almost east to west divection. A c¢ross section-qf the beac¢h is shown
in an appended figure attachéd to the end of this réport, but the slope
of the*foreshdre"is almost held in the range of:I#S 4 118, and its sec-
tional. form varies in correéspondence to the variation of the sea condi-
tions. ' ' '

The siope of fﬁe'fefesﬁofe'is compared with the values obtained last

“eime at common fourceés of traverse and is shown in Table 3-10,

Tab1e 3 10 Compar130n of Foreshore Slopes

1978 1979, 1 198 "_1979__ T 1978 | 1979

5 | 1:6.8 | 1:72.8 || 10 ,1.6_.9\ 1:7.6 |} 15 | 1:6.2 | 1:5.7
6 { r:6,7( 1:4,8 1| 11 [1:6.8 1 1:6.0 ) 16 | 1:5.0 ] 1:7.8
7| 1:7.5 | 1127 12 [ 1:6.2 | 1:6.6 || 17 | 1:7.2 | 1:5.6
8 | 1:5.6 [ 1:7.2 [| 13 [ 1:6.2 | 1:5.9 | Mean

9 | L:7.1 | 2:7.1 || 14 | 1:s.0 | 1:s.0 || 1:6.4 | 1:6.5
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Although sueh'loeel'variation'that the'slepe“becomes gentle at some
plaees and steep at other places is observed, the mean slope is almost

e

matched between the last survey and this survey.

As for the sectional form, while it is relatively stabilized in the west
gsection of the survey area, erosion is consplcuous before Igando area

in the east section."

'Beach scarp is EOrmed ih*geﬁefél at'this shore, but ehen its cross
section is obsetved, thin layers of: rejeeted oil, which indicate that
there were periods in which " tOpography was temporarily stabilized, can

be seen in stripe form.

:Eight fe]ected oil layers are obsetved in the beach scarp of the head
5of about 1L m befOre Debojo area,

'3 7 2 - Bottom tomgraphy

When the bottom topogtaphy of the subject area is generally observed
the contour line is almost parallel with the shoreline to the depth of _
about 10 m, but ‘the gap makes expansien as the depth further increases,
and tOpography of ‘minor valley shape is indlcated at offshore at the
¢enter of the survey aféa. This’ topography of valley shape, however,

is of small Scale.of the depth differenee of less than 1 m.

‘A compar1si0n of bottan topography with the result of the surveylng
made 1ast time is attached to the end of this report, but large varia-
_tion is hat - observed in this result, either. The depth reaches the
level of 20 n at offshore of about 5 km in this area. The battom
topography in the section of up to this depth indicates an extremely
gentle slope. The bottom slope as elassified by the depth is .indicated
in Table.3—ll in this connection, The highést slope is observéed in the
depth of 10 m or less and the density of contour lines is high in the
range of depth of 245 m.
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Table 3-)] Bottom S]ope Classifled by Depth

-Dépthf(m}; ‘i‘.,- Slope fl 1 -
5510 | 25/1600 ~ 33/1000
10 ~12 | 6/1000 ~ 1271000
12w 14 371000~ 471000
14 .16 | 1.3/1000 . 271000
16 ~ 18 | 1.3/1000 ~ 1.6/1000
18 ~ 20 | 1,6/1000 ~ 2.2/1000

3 8 water Quality in Swamp and Lagoon
Water area env1ronment of water sampllng 901nts.

The. subject water area includes the swamp located in theé project area
and alse on. its east and west sides as the essential part, a part of
the lagoon that surrounds its external peripherles and the OMU Creek
branched from’ ‘the lagoon.

The swamp zone distributed aleng the shore is covered by abundant trees,
and its width is about 1 km near the project 51te.

Extremely conspicuous differences are observed in the water depth
.(water_Volume)_between dry season and wet season, but flow of water mass
- is not éonspiéuous, and withered woods and grasses are sedimented and
accumulated ét the bottom, and distributien of floating leaved plants

is observed 1n the shrub areas. At the present time 1t is considered
that influénce over the water quality by artificial factors is almost

n0ﬂ30

On the othéf hand, the role as the inland water way 1s also important
.for the Lagos. Lagoon ﬁhich'0ccupies a large area. Epe, which is one of
the observation points, is the terminal for the surrounding area, al~
though it is of a small scalée, and influence over the water quality by

artificial factors cannot be ignored.
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The OHU Creek which is branched from the Lagos Lagoon and exténds to
the east in meandering form, is also a communication wate: way for

reaching Lagos, and traﬂsportation of goods by powered Ships is made in
Small scale. '

The results of water examination are 1ndicated in Table 3- 12 and 3-13
1n the follow1ng pages.
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Table 3-12 Results of Water Examination
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. itém unit | (D rcaNpO _ (D-"DEEOJO
Date . L= ‘2 Aug. | 5 .8ep. 5 Aug. | 6 Sep, .
Weat_her _ I ~ Rain Fine | . Rain Cloudy
Air TEEIP. ) 26 2!‘ (8. : 23;5 . 25-8 B 23 2
Depth @ ] 2,0 1.1 2.5 1,1
Turbidity . ppin 45 40 70 - | 70~80
_Chromaticity o= >21 >21 521 521 .
Water Temp, | °C 24,1 24,9 26,3 1 25.2
~pH R = 5,10 Chuh | ThLe 4.7
Transparency . m 1 L0 ‘1.0 1.0 0.9
e - - 1 epm | <427 | <E2 4.2 | <4.2_
. COD o 20 - 20 120 .20
SS "o 4.3 3.7 1,9 2.4
00 W 0.8 1.0 3.5 0.8
- Ttem . Unit {3 OKUNSOLU  {® 1WESOLU
“Date - "SAug. | 6 Sép. | 7 Aug. | & Sép.
Weather - Cloudy Fine ‘Rain Fine
CAlr Temp.- °C - 24,9 b 27,2 28.3 - 26.5
“Depth ] "1.7 1.0 1.0 0.9
-Turbidity ppm 40 20 20 1. 725
_Chromaticity = >71 C>21 o221 o 21
Water Temp. °C 25.2 24.8 24.9 25.5
pH T - 5 4.7 4.5 4.7
. Transparency . o 1.5 1.2 0.6 0.7
L. | pem 4.2 <4.2 34,2 <k,2
C0OD s .10 10 50 10~100
88 " 2.4 2.8 3.2 4.0
DO " 2.0 1.0 0.4 0.3
~Item Unit IDADO © EPE-(1)
pate” - 7 Aug. -6 Sep. 27 Aug. | 23 Sep.
Weather | - Cloudy /| Cloudy | Cloudy | Fine
[Air Temp. °C 25.8 76.5 27.9 31.9
Depth . @ 1.3 1.3 2.2 7.5
Turbidicy ppm 45 70 100 50
Chromaticity - >21 21 >21 >21
Water Temp,. °C 25,2 | 25.4 25.8 27.9
pH - . - A 4.4 5.6 5.7
Transparency m 0.8 - 0.9 1.1° 1.0
CL_ pom <4,2 <,2 <4,2 <4,2
CoD . 30 220 10 1]
55 n 1.1 1.0 21.9 15.2
Do " 1.0 0.9 3.8 5.6







S0 Table 3-13

Results of Water Examination

| @ EPE (2)

Item: | unit {® GBOGIJE (1)
| Pate =" V=TT Aug. | 23 Sepa |31 Aug. | 26 Sep.
_Heather e Cloudy |  Fine | Cléudy ] Rain
Alr Teop, G 73.1 32,0 27.0 | 26,2
Dapth = o 1.8 7.0 | 7.5 2.5
Turbidlty ppm 80 S0 |40 50
Chromaticity | ¢ - o221 >21 221 >21
: i A L] R, o) | o f
Water Temp. A _ 26.9 | ?8.0 -]23??0 ggf‘s -25.1
SpH e - 5.7 5.6 4.2 4.5
~Transparency o0 - 1.0 0.9 0.9 | 0,8
- COD . o 10 20 - 10 10
SS " 18,1 17.3 3.3 2.7
0 w 4,2 5.2 5.1 5.5
. Item- Unit (9 cBoGLIE (2) - [ @@ ¢BocidE (3)
Pate - 31 Aug. | 26 Sep. | 31 Aug. | 26 Sep.
.Weatheér- . - - Cloudy’ -Rain | - Cloudy - Rain
Air Teémp. °C 27.4 25,8 27.3 25.9
s Turbidity . PpPm 50 | -60~70 - 45 - 50
Chromaticity - >21 Y1 >21 »21
_Hater Temp. C 26.4 25.0 26.5 25,1
pH ‘ - 4.4 b4 4.2 4,1
| Transparéeacy m 0.8 | 0.9 0.9 0.8
SCL e ppm’ <4,2 <4,2 <4,2 . <4,2
Cop o 10 20 .20 10
‘55 v 2.4 3.9 - 3.3 3.7
Do " 4.6 5.1 3.8 5.1
S Ttem Unit @ ormepy  [ADD reanpo ADD pgroJo
“{:'Date i - St 7 Aug. 7 Sep. 6 Sep. 6 Sep,
Weather - Cloudy Rain Cloudy Cloudy
Ait Temp. 3 25.5 1 24,5 ‘ .
_Depth . .. m 2.0 |
Turbidity ppm 70 40-50
‘Chromati¢ity - = - C>21 ;321
Water. Temp., °C 24 .8 26,2
pH - 4.6 4,5 6,5~7.0. 6.0
Transparency’ ‘m - 0.8 0.6
cC1 ppn <4,.2 <4,2
COD " 20 10~-20
88 "o 4,2 3.5
DO " di‘3 ’ 3‘8
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4, concwsmna |
'-The seasons of the survey area are COmposed of rainy season and dry
season which appear repeatedly, ‘and the . result of the survey carried

out this tlme seized the characteristics of natural conditions in the

rainy season. ‘

uVarious phenomena in the sea occur as the results of interaction of
waves, current and so forth.' Examination is made below régarding the
1ittoral drife phenomena, which are important for construction of struc-
tures on’ the sandy beach, from the standp01nt of elucidation of its
'mechanism, with the interaction of the factors stated above taken into

cOnsideration.

The distinguished direction of movement of ‘littoral dr1ft sand near the
shore in this area is from west to east, ‘and it is’ considered that its
'main force is intensifled in the wave conditions. The direction of
swelling waves which attack this areéa wakes convergenée in one direction
'(mainly SW), and the angle of incident waves is matched with about 40°
which is assumed’ to the angle at which the volume of littoral drife

sand becomes about the largest.

Consequently, it is considered that the littoral direction compenent of
-energy is stabilized and’ that migration of bottom materials is occurring
continuously (Fig. 3- 20) '

As;it_yas olarlfied thr0ugh

: l—‘
s e, e OB Ll o
variation inside of the breaker g - -// .///fj;>q’n‘\‘aal‘c_
zone ‘1's_4 primar{ly controlled {4 / / rougn LI
by waves. so AL
v I i el .

‘prom the phases of. said topo- 5503: N D
graphic variation, the situa- T S

tions that although erosion is

made by waves of wave height _

and period which are larger Fig. 4-1 Direction of Waves and

than those of ordinary waves, . _ Beach Drift
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recouery is gradually'made'wereeobserved;-'Hhen judgement'is nade from
su¢h a result, it ¢an be considered that, ‘out of drift littoral phEnomena.
which are oceurring-at’all times, such cyclic changes that accumulatisn
18 made in rélatively calm period and that erosion occurs in rough
‘period dre involved.

This ¢ycle is seasonal variation for instance or thé variation in a
'short period such as that obtained this time, and the phenomena probably

_are very much complicated

Sand beach is continued in the nelghborhood of the shore of thée survey
area,-and therefore, drift is not_obstructed at all by artificial struc-
tures, The current situation,-thereforef is such that infinite supply
can‘beﬂexbected,: Hhenﬁazbreaknater is constructed for such a beach,

' what'have'been originally located”in'single open system are split into
two systems with the breakwater as the boundary. Therefore, when the
breakwater is extended, accumulation is accelerated starting at the base
on ‘the. west side of the breakwater, supply OE sand is obstructed in its
east side,:erosion advances, and back—off of the shore occurs as a
result. $uch cases are observed 1 large number in the scales of both
small and large, ‘and it consxdered that it can be used as the result of

qualitative Eorecast of topographical varxatlon.

It is con31dered, oni the other hand, that thé longshore drlft is not as
active as that of beach drift, but incomlng waves are of long perlods

as clarlfled in the wave characterlstlcs, and the wave lengths are kept
at 100 n or longer. These waves, therefore, exert 1nfluence over the .
bottom naterials starting at offshore of considerable distances from the
shore and they are more than sufficlent as the force applied to the

bottom materials in the survey area of the depth of 20 m or less.

However, no large difference is observed in the bottom topography of
this area compared to that in dry season suIVeyed six months prior to
_this surVey, and the bottom topography is relatlvely stabilized. When
the current of the lowermost layer in the subject area is observed on
the other hand the direction of the current is unstable and the current

velocity was as small as O.l m/sec (0.2 knot). When migration limit
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current velocity (U). is calculated by substituting representative
values of ‘the median diameter in this area in expression of relation
(by Sate et al.). between median diameter of bottom materials and
threshold velccity, it is obtained as follows. At sea sxde of breaker

zone and at an offshore point of 2 kn from the shore:

Medlan diameter Hd = O 2 mm

U= 6.3 x 107" Jﬁ?‘z‘= 0.28 (afs) |
_.At an offshoré point of 1 ~ 1.5 ke from the shore:

Median dieu;eter Md = 0.6 mn

= 6.3 x 1'0*1 /0.6 = 0.49 (n/s)

The mean grain size of the bottom at the points of observation does not
reach the threshold velocity. '

The current on ‘the sea side of the breaker zZone is considered to be such

‘that the onshore current and the return flow, which accompany mass '
tranSport of waves, but opposite surface current directions were observed
in the observations carried out tuicei It is probahly because of thé

: difference in the observing conditions, that is, total of the differences
‘in the point of provision of fIOating buoys, wind, waves, permanent
current tide and so forth. But the correlation among thesé factors is
not known,

.The Guinea current of the nature of warm current flows to east through
.the.offshore of the survey area. Becausé the main direction of the
.current at the center of the- survey area is east flow, it was considered

‘at the beginning that it is influenced by this Guinea Current.

HOWeVer when observation was made at a point of Eurther affshore, the
main direction of the current at this point is west flow, and thus it

" Was f0undrout that the current situation in this area is not monotonous,

‘These main directions of curreat at different points did not make large
changes even dnder the conditions where tide is different, and the only

.chanée observed was in the current in the lower layers. If expression

of the'reason for reversing of the current direction is pressed with

importance attached to this fact, it cannot help determining that it is

757'






 ¢cauged by topégraphtcal influence oE the Avon Canyon (Avon s deep)
located in southeast direction of this area. But the curreant velocity

of 0.7 knot is excessive eveén in such a case. e
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ATTACHED DATA



METEOROLOGICAL.AND MARINE PHENOMENAL RECORDS OF MONTH
AT PROJFCT AREA

KOKUSAL

| o6 N ae k. _ 1oy, 1979
E&H Pressure Tempef$fﬁre: quiﬁiti"W|nd VelOCIty and Dlrept:on-- g&ﬁ%}%ét Wave I{eigﬁt._and_Pea-iQd-
(mb) _ (C)y (%)  |Mean P::m - Max. i Instantaneous: lﬁg:{ wave | B T | n v | n T | u T Note
Day |Mean L_Iln_ Mean|Max, |Min, |Mean|Min fo;24 Dir.. ‘ﬂ)il‘*.' VeL __Tim:e' Dir, {Vel, |Time —_p'!)ir._ Max|Max fiaofrao | 173 | 173 |Mean Mean
2
.4
&5 1
6 |
A
8
9
1o
e
T
13
14
 §4) ._SS.W _
16 | 119°) 107 | 260 | 288 ¢ 240 ] 87 | 76 1030 W
17 | 122 16| 245 | 2z30| 248 | 95 87. _ 145 | ssw o _
18 | 133 120 | 238 257 | 232 96 | 94 wsw | 38 ['1725 | wsw 17 | 2243 115 . 16 'll..ﬁv 1..:' 123 i t 26 035 129
19 | 128 107 | 246 ) 275 | 230 o1 | 79| 46 |wsw |sw | 77 | 1833 ]| sw | 82 [ 1807 | 500 | sw | 15 134 | 11 | 136 11§ 133 | o7 132
20 ] 127 116 | 255| 286 | 226 | 90 | 75 | 60 fwsw fwsw | 93 | 1846 | wew | 100 1838 | 72t | sw |18 112 | 14 | 320 § oz |12z | o8 | 11s
| 21 ] 124 107 | 248} 278 | 230 | 91 79 55 |wow [wsw | 90 | 1450 | wew | 103 [ 1447 21| ssw' | 17 134 | 15 135 13 1139 | 09 | 126
22 | 126 | 116 | 241| 265 | 230 93 81 57 [ssw | 'sE 143 | 1551 | se 190 | 1548 | 780 | sw |18 .| 115 | 16 | 115 | i3 | 127 | 09 | 135
23| 135 | 121 | 243 | 267 | 226 | 92 | 85 57 |sw |ssw | 96 |1548 ) s | 178 [ 15431460 ew |17 | 120 | 16 [ 138 | 13 123 |09 | 128
24 | 127( 114 ]| 248 | 268 | 229 | 92 | 80 | 42 |aw |aw 69 | 1353 | ssw | 80 Joast | — [ 20 [ 11y ) 16 | 1is | 13 [120 | 08 | 12
25 | 115 | 105 | 260 | 293 [ 220 | 85 | 72 | 50 [sw [sw | 79 [1s46|sw .| 82 [ 1542 00| s 23 84 | 16 o1 | 13 | 97 | 09 | 109
26 § 115| 108 | 260 | 286 | 237 | 87 | 75 | 53 fsw |sw | 77 [1250 | ew | 83 | 1s11 | 160 | sew |24 | 113 | 13 | 115 | 11 | 128 | 08 | 13
27| 122| 112 | 258 | 284 | 244 | 90 | 77 | 81  |ssw |ew | 76 | 0648 |wsw | &4 | 0746 § 00| sw | 16 | 128 | 14.| 119 | 12 | tzs | 0a | 125
28 | 123 109 | 265 | 283 | 238 | 90 | 80 -[ 54 [aw | aw 79 | 0555 | aw 90 [ 0550 | .86 ] ssw [20 | 121 | 27 | 118 | 14 [t20 | 10 | 123
20 | 119 109 | 261 | 286 ] 249 | 89 | 77 | 45 Jesw | s 79 | 124t | 906 | 1232 {903 | sew |17 | 112 | 15 | 116 | 12 |123 | 08 | 124
30| 123 ) 109 | 263 | 289.| z49 87 |77 |55 [ew |aw | 92 | 1949 sw | 103 1930|300 | aw |18 | 116 | 16 | 122 | 13 fr2a | 09 | 120
31 ] 118] 103 [ _éf.'_: ""2f&t:~'E 22:; NENYS 82 | 48 |sw Tew a0 | 1434 | 8 102 |2316 ] 321 pssw |13 | 106 | 15 | 115 | 12 | 119 | 09 | 135
T |1974 | 1777 | 4083 | 4415 |3760 | 1447 | 1284 |673 | | T 6852 | 245 |1622z | 212 |1660 | 173 |t724 [121 1755 | Total
M| 125| 11a| 252 276 [ 235 | 90 | 80 |82 |ew |- | | V| U | 18 | 1is | 18- | 19| x22(123 | o7 | 125 | Mean
o] 03 203 | 223 | .| 72 "o ]ee {143 |ass) [ex | 193 | 1548 {1460 | | | Maxor
Pay|: 25 25 [ 31" 28 22 22 . 23 Min,
! ' ‘ AERIAL SURVE?S €0, , LTD,



MFTEOROLOGICAL AND MAR]N]:. PHENOMFNAL 'EECORDS OF MONTH
AT PROJECT AREA ' ' o

6" 26 N, 19'E . o . . Aug,, 1979

meatl: P:es.s_ure;: Temperature _' Hu_m'.i_a'_it‘y_' Wlnd Veloéily and Dtreetlon Total Prev | WafvéI 'l-ie_,-‘igh_t -é'nd_ ﬁe'riéd
) (mb)y b (0) - 5‘  (%) Mean 3 ; Max L Instantaneous : Am(t))\;nt Wa_"v'éi TR R I B TR I I I T T H T

Day[Me ?'n Iﬂln“ M_éla.n P-Iax; M:n, Mean |Min, |for24 Di Dir -Vg 1 Time_ ]_)1_1:,3 -Ye_l.__ "i_‘l_me Precm Dir, : M’ax; _Ma.'x;' 1710 1/10 173 | - 1/3. |Mean |Mean
133 117_ 240|263 _‘”223 63 |84 | 45 -'sw_ __svs_w;_'_;'éﬁq'f. 1045 | wsw | 122 | 1020] n CEsw, ”a'o-" 1'39 17 i28 "1‘.'4'”' 136 - 1._01 135
1‘"2.9j 116 | 246) 378 231 9z b 79 | aa | sw o [Lssw ] &o | 15357] sw 146 ;‘1'5_:_2“8' 100, --ssyef 31 164 | 25 31&5; .223 162 - BT 157
23| 1is | zas| 219 228 o1 | 78 | 45 | sw. | sw . | 79 |1851 ) sw | op.| 1849| 645 oew | 33 | 147 | 29 | 14e |z | 145 | 15 | 145
027 | 116 | 255| 38p| 2s2| 92 | 78 | 60 | ssw| ssw |. 76 |0957.] ssv| &8 |oasz| en | | 23 | w2z | 21 [ 126 |15 | 120 | 1z i3z

Note

-n-q
"15'0‘

2
x| x| 263] 288 248| 87 | 77 | .61 | 'ssw| ssw | 75 [2207 | sew| 88 [2322( ame| | 30 |us2 |28 | aen |24 | ver [ 17 [ 168
X |ox | ov2s3| . Ze7| ‘244 90 | 82 62 .| sw | sw |- 77| 053 | ssw| a0 | 1020] 05| ‘sw 28 | 149 | 26 | 150 | 21 | 151 |15 | 148

1
2
3
9
5 x | x| 250] 281 244| o2 [ 82 | 56 | sw [ sw | 920120 | sw | 110 0713 03| ssw] 22 108 | 18 | 118 | 15 | 124 [ 10 | 227
6
7
8

133 | 117 | 265 2or| zas| s7 | 74 | 74 | sew | ssw |85 |u2as | ew [ 160 | 2240 06| sew [ 31 [a2r |27 [ran | 2n §az §oas | iss
9 131} 117 | ‘262{ 284 ‘251 | g6 | 79 76 | sw [ sw | as [ra20 ] sw | e fans | asi] sw 31 | 136 30 141 | 25 | 143 | a7 14z
10 | 117 | 97| ‘259| 284 23a| 88 [ 78 | 81 | sw | sw. | 103 [2255 | swi|-125] 1855 199| sw | 20 146 | 27 | 145 | 23 | 141 | 1e T4
11 107 | o3 ) 256 272| z40| 87 | 81 | 94 | sw lsw | 114 [v308 ) sw |7133 [1308) | sw | | '
12 | 1147 104 "26.0' .es1| 242| 86| 77 83 | sw. sw o 104 '.0'23:7? "ﬁfsiwr 130 16591 ‘89 Tew
13 | 123 [ 109 [ ‘2s8| 283 239y 86 | 74 79 | sw '.ﬁ*s_w 94 _6,2‘53‘. wsw |1 i'.oj oéss ':'_‘_2'_0 s sw
14 | 113 | 100 | 257| ‘2a7| 233{ 85 | 73 | 62 | sw | sw | 85 |0347| sw | 103 0393 | 71| sw
15 | 106 | 91| ‘265 -288) =24s| 83 72 | &8 bw su 72 Toise -:ixk-sv_é; o1 | 1220 141 Baw
16 | 111 | 100 | 52| 283| 235| 86 | 74 | 68 | sw | sw | 80 |ozie| sw | 93| 0210 55| ssw
17 | o0 | 66| zen| 284| 237| 83 § 77 | 52 | wew [ wsw | 78 0020 | wsw| &1 |o00z0] 75| sw _ _ ,
18| 7 57 | 253 263|252 80§ 81 | 67 sw | sw . {_ '8a:l1d15] sw | 100 __'2251' 37| sw 118 120 16 | 130 13 | 132 | 09 | 133
19 | 108 87 | “z58f . 294| 234]. 90 |(81) | 72 sw | sw _ 15'1'0‘ Tswo ] 1id 21507,' 28 | ssw | 18 | 126 | 18 24 | 13 | 120 09 I 125
20 | 113 | 97| 258] 275 244 87 | ® 55 sw | sw 78 | 0207 | sfw _"ﬁB; "_01'5'5"; 22| ssw | 19 139 | 17 | 121} 14 122 7| 10 125
21 | 101 | 99, 244| 289] 245| 90 | 74 | 53 | wew | wew | 115 [1355 | wew| 344 | 1330 |7 30| sew | 23 | 124 | 19 [ a2e | 16 | 1zs | 10 | 20
22 | 160’ 86 | 244| 26a| 225 90 | 83 | 78 | wsw | wew [ 112 z_z_qa' wew| 132 [2655] 25 sew'| 24 | 727 ] 20 | 96|16 [102 | 10 | 118
23 | 100 | 92| ‘258| 285| 226| ‘84 [ 73 74 | sw._ | wsw | 102 '64_'11'7 cwsw| 128 0400 | 215 sw | 23 80 [ 24 | s jis | s2 | .10 | 108
24 | 107 | 95|  259] 288) 231 1 | 68 | 53 | waw | sw | 23 [ooso| sw | 73 [u800| 254) ew [ is | 88 |13 | e8| 11 |z | 02 |
25 | 102 a5 | 254 285] 218 84 | 71 | 49| sw Ew. 19 jz‘_z_a‘(j "'ﬁu_w ~ o0 0408 | -~ | ssw | 13 |~ 99 |. 11 | 109 09 | 113 ]| 07 120
26 | o5 | 74| 257| 286] 240 83 | 69 | 52 | wew | wsw | 78 | 1600 | wsw| "85 | 1518 6o wew | 12 | 932 | 11 | 127 | 08 [ 130 | 06 | 134
27 | oz | 45| 43| zvo| 22| 87 | 82 | 55 | wew | ew | 80 |i71z| ew | 7 [1610| soa| |17 | s |15 | 124 |12 |7130 | es | 132
28 64 | 53| 245 '28;3 230] 88 | 81 | 63 | sw | sw 1(_)9" a71z | sw | 125 [ 1708 ] 71| sw 18 | 132 | 16 | 130 | 13 133 [ 09 | 1m
20 | 96| 85] 259 298| 224] 85 [ 71 | 53 | asw|sw | 80 [o0ed5| sw | 8L 0318 82| aw | 17 | 132 |5 [ 120 |12 |30 | 08 | 132
30 o5 | 85| 287| 277 237| 85 | 76 | 55 | wew | ew .| 74 [1850| w:| 85 ]1300]| 35| wew | 28 | 124 | 15 | 133 ]| 12| 134 ] 08 135
31| 87| o7 | 261| 29z| 237| 86 | 75 | 66 | wew | sw | 95 |2000| ew | 115 |2005]| 16| wew | 17| 119 | 14 | 128 | 12 [130-| 08 [ 133
T 295‘9 5369 -7-9(')5 8655 .773-24' ..;2765' 2333; 19-573 AEERES! IS B B = D YT T |536 J2084. (473 |3078 |383 (3137 | 261 ‘| 3202 i‘i‘o tal
W | 105 | 9z 2&5 579 f“33=_5 e | | es | aw | P e s ] i 22 f v2e 20 | a2s | a6 |ad ] it § 133 Mean

1 7 2| | ess| 28] Jes | |wsw | 115 1353 sw | 145 128065 | | oo ) ] 1 | Maxor

L=}
o

Day| - BT T ) T Y D T I ] I T B s s | Mia
' | ' ' | KOKUSAI AERIAL SURVEYS CO,, LD,




METEOROLOGI€AL, AND MARINE PHENOMENAL RECORDS OF MONTH
AT PROJECT AREA | |

_.6 ‘ZG'N,3‘49' E Sep 1979
Ezgt P_ressilre Temperature Hi:‘midi'ty V‘Wind Velocity. ‘and D.i.r.é‘ct'idn" _ TQtafPféi; - W;alve"Heig'hl.‘.and Period B
. (mb) 7('.(}) ‘ . (%) ' ;Lfean ﬁfﬁg lﬂ'a‘:x‘_.:_l_. LT _l_l-is..i’anl,ah"e ous A’:}““F ‘g?:e. H | H .'T - " T i | T N
DaviMean[Min | MeanjMax [Min |Mean]Min |ror24[Dir [Dir [Vel.[Time|Dir.| Vel [Time|Precin|  |Max| Max |1 10| 1210 | 13 13 |Mean|Mean |
1 79 5| 255 280) 248) 89 | 771 | 77 |sw | sw | 05| 1643 sw | 11z | 1642| 60 |sw | 14| 120| 32 | 131 | 10 | 133 | o5 | 136
2 | 10 45 | 261 | 280 235] 89 | 75 | 42 [wsw | ssw| 96| 1833 | wew| 113 a0s| voo fwsw | Txa | 121 [ 12 | 127 | os 132 | 07 | 138
8 | 73] 57| 261| 292 228} 86 | 73 | 57 |wsw | wsw| 85| 1538 wsw| 106) 1515| 40 |sw | 14| 126 | 1z | aes | 10 [ 2o [ oz | a7
4 | 114 97 261 283] 242 90 | 82 70 | sw | sw | .80 | 1600 sw 102 {2443 51 |'s sw. 15 125 | 13 131 | 133 | o7 137
5 [ 112 93 ) 266( 299| 241| 87 | 96 | 51 |wsw | sw [ o[ 2t00| wsw| 93] 0300] 00 |sw | 16| 120 14 | 134 11 | 137 | 07 | 138
6 | 105 89 | 262)| 288} 2s1| 86 | 75 | 65 Jwsw ] sw | sz | tnis| sw | a9 | 1607 a0 |wsw | a6 | 138 | 14 | 135 | 1z | 137 | 08 | 140
7 |11y 94 | 243| 269 24a| o0 | 83 | s2° wsw | sw | 94 1507 | sw - '”_1'0"3 1505| 22 |sw | 16 138 14 133 | 11 136 | 08 140
8 |1z | .95 | =247 30 210 87 | 69.] 40 | sw W '_ 6.7 _‘22'2_0 .,gw__ 73| 2216 o0 | s 15| 124 | 13 J w3 | 12 | 132 | os 136
9 [ 117 | 108 | 269] 301| 231] s4 71| 82 | sw sw 78 | 1726 sw | 85| 1725|101 |ssw | ooaa| 12713 | v2r | w127 | o7 | 130
10 | 116 97| ‘262 296) 234} 81 | 68 | 45 [wsw | wew| 831718 | ' ' 110 | s sw 14) 110 12 |20 | 10 | 124 | o7 125
11 | 107 9F | 230 '238] 215f 9o | 88 21 N E- | 113 ]| 0505 _ _1'7.0 s | s ons '_'12 Tzt 09 | 124 06 127
12 | 126 | 105 | en| zwm| 225 89 | s2 25 | ~ | sse| 80 |.1230 | sw | 76| 1603] G65( s 13| 134 12 | 129 | o0 [ 128 | 06 | 1:
13 {120 | 108 | 245 284 228| 88 76 | 32 |sw | sw. | 69 ] 1250 swo | 81| 1244 00 : 14| 329 12 | 132 to | 135 | 06 134
14 | 121 104 | 263 302| 230 86 74 | 43 |sw | sw 68 [ 1715 | 3“ s | 1710 1355 14} 125 13 | 128 '_1.0 132 | 07 136
15 | 126 | 106 | 254 280] 216| 87 80 49 | ssw v | 110 [ o6s0| & | 171 | 0638] — ‘15| 120 13 130 | x| a1 | ez 131
16 | 123 | 106 | 265 300| 237| 86 71| 31 |ssw | ssw| 53 | 1652 | ssw| 60| 1638 - 15 124 13 | 125 | 13 |1es oz | 125
17 [ 312 | 100 | 22| 3] za0| w1 | 70 | 58 |sw | ew | 84| 1042 | sw | 95 1948) 111 |sw | o1z |z a2z [ e | e [oz | 122
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METEOROLOGICAL RECORDS OF MONTH

AT LAGOS STATION
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HETEOROLOGICAL RECORDS 'OF MONTH

AT LAGOS STATION

Jnne, 1979
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METEOROLOGI CAL RECORDS OF MONTH

AT LAGOS STATION:

6 27'N, 3°24' E July, 1979
Ei:rx: Moa [y ‘i‘ompe 'r:a"t.'ujro Me a n  |Wind yvel andDif, Irgial?anlt
" |Pressure, | Max, |Mia, |Humid. [Mean V.[Prev.Dir. Préci .
Day \J mb T % ms e mm |
1 f 1as | 29 24 | 2s 41| sk
2 | 123 ] 28 25 89 36 ESE 22
3 122 |30 24 82 | a1 E~ESE { 20
4 | 136 | 28 24 88 | 41 [ .8 [2s8s
5 | 136 | 29 23 86 | 28 SE 05
-6 [ 144 28 25 85 3t ‘ESE {119
7 | 14z ) 28 [ 22 | 92 36 | ESE~sw| 87.2
8 142 26 22 93 21 B 11.6
9 140 | 29 23 81 a1 _E~8 0.4
10 | 136 | 29 24 78 36 ESE~SE | ~
11 131 | 28 25 88 41 WSW | 192
12 | w3 |27 23 82 26 'SE TR
13 | 129 | 29 24 84 41 8SE~S | 138
14 | 121 29 23 83 a1 ESE | 138
15 | 124 | 29 23 85 - | a1 SSE |
16 ] 118 ] 29 24 | 84 1.6 Ssw TR
17 | r20 | 27 | 25 97 3l SE~S 5 6.1
18 | 1258 | 25 23 938 2.1 NE, ENE B 979
19 | 126 | 27 23 93 31 'E | 113
20 | 120 | 29 25 88 26 E 0.3
21y | 121 27 23 91 21 | Caim | 05
22 123 [ 28 23 90 26 B 333
23 135 | 25 23 95 1.5 ESE [ 238
24 128 28 23 | 89 10 Calm 0.7
25 115 29 23 80 21 E~SE
26 110 29 24 73 21 E
27 122 29 24 36 2.1 E TR
28 .| ‘120 29 24 87 26 ESE TR
29 t20 | 29 | 24 | 87 L5 NE
306 | 114 29 25 871 1.5 |NNR ESH 26
3 114 25 24 98 21 ESE | 38l
Totall 3943 | 868 734 2727 8 6.5 493.2
Meanj 127 | 280 237 88 2.6
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