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SOME METEO - HYDRO - DYNAMICAL FEATURES
IN MEKONG RIVER MOUTH AREA

LE DINH MAU, PHAM SY HOAN, VU TUAN ANH, NGUYEN CHI CONG, NGUYEN BA XUAN

Institute of Oceanography

Summary: This paper provides some meteo-hydro-dynamicalifeatin Mekong River
Mouth area which were based on statistical resfrlien longtime measurement data such as
wind, wave, sea water level, and river dischargad$ results show that distribution features
of wind and wave characteristics are correspondimgeasonal variation. Predominant wind
and wave directions during NE Monsoon period is g in W, SW directions during SW
Monsoon period. NE Monsoon period is from Novenibekpril (strongest in December and
January), SW Monsoon period is from June to Sepmergdirongest in August). During NE
Monsoon period the wind velocity and wave heightewdgher than that of SW Monsoon
period. Variation of SWL at Vungtau Station shawa the tide is semi-diurnal with maximum
value occurred during NE monsoon period (highestNiavember), and minimum value
occurred during SW Monsoon period (lowest in Junériation of river discharge is
similarly at two stations (Mythuan and Cantho). iy flood season (from July to December)
average monthly discharge was ranged from 4,0005(800 n¥s. During dry season (from
January to May) average monthly discharge at batitians was less than 4,000%m
Statistical data show that Mekong River Mouth aigaa region of strong andomplicated
hydro-dynamical interaction processes between raret sea.

Key words Monsoon, Nortteast (NE), South-West (SW), Sea Water Level (SWL),
River discharge, Mekong River.

I. INTRODUCTION

Mekong River Mouth area is the most importantaadgor economical development
and environmental protection of Vietnam. The hylittee-dynamical processes are resulted
from the interaction between land and sea suchaag veurrent, river discharge, SWL, and
topography. To assess the hydro-litho-dynamicatesses, the first work is to collect the
longtime measured data of the above mentioned gseseand related parameters.
Therefore, longtime measured data on SWL, wavedwiiver discharge, rainfall in the
Mekong River Mouth area have been collected. Tlapep is based on the results of
analyzing of the above mentioned collected datavever, the observed wave data from
Condao Station is only for referential purpose. &se, the wave observed station was
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located in nearshore region, therefore, incidenvesawill be affected by nearshore
topography and coastal morphology. This informati®ra useful reference to study on
hydro-litho-dynamical processes and environmentakgtion measures in study area.

II. MATERIAL AND METHOD

1. Material

The collected data include wind, SWL, river disgiea wave, rainfall at different
meteo-hydrology stations in Mekong River Mouth ammach as Cantho, Mythuan,
Vungtau and Condao from National Center for Metgdrblogical Forecasting. The
information of collected data and observed statisrescribed in Tab. 1 and Fig. 1.
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Figure 1: Study area and location of collected data stations

32



Table 1: Information of collected data and observed station

Serial _ Longitude | Latitude
Stations | Observed parameters g

N, E) (N) Remarks

U

Observed at 1h, 7h,
Wind (1989 - 2008); 13h, 19h for wind;

106° 36’ 41 ' '
Wave (1989 - 2007) and at 7h, 13h, 19
for wave

1 Condao

—

Hau River Discharge
2 Cantho (1997 - 2007) 105 47" | 10 02’ Daily
Rainfall (1989 - 2008

Tien River Discharge

h 105’ 54’ 10° 16’ Dail
3 Mythuan 1597 - 2007) aly
4 | Vungtau| SWL (1987 - 2006 1004 | 1020 Hourly
2. Methods

- Tidal harmonic constants are calculated using Epstre method (Foreman, 1977).
- Extremely values of SWL are calculated using Garfiblection (CEM, 2002).

- Extremely values of wind velocity are calculatethgs/Neibull Function (Edgar and
James, 1986).

lll. STUDY RESULTS

1. Wind characteristics at Condao Station

Statistical results of measured wind data at Cor&tation (1989 - 2008) are shown
in Tab. 2 and Fig. 2. There are two main monsoonriSdndao Station, which are NE and
SW. Wind directions vary in NE, NNE, ENE and E difrens during NE Monsoon period;
and in SW, W, SSW and WSW during SW Monsoon periite appearance of NE
Monsoon is longer than that of SW Monsoon. NE Mamsstarts in November and ends
in April of the next year, greatest wind velocitgcorred in December and January. SW
Monsoon from June to September, greatest wind igloccurred in July and August.
Occurrence probability of NE wind direction for 28ars period is the highest (17.86%),
then ENE, W, E directions with probability of 10%7 8.70%, 8.10% respectively.
Maximum wind velocity was 21 m/s (November 2002)od¥1of mean velocity was less
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than 4 m/s with probability of 55%. Maximum monthlyind velocity during NE
Monsoon period was higher than that of SW Monsoerog. Similarity, monthly mean
wind velocity during NE Monsoon was higher thanttld SW Monsoon period.
Maximum mean monthly wind velocity during NE Monsoperiod was in December and
January with NE direction. Maximum mean monthly evivelocity during SW Monsoon
period was in August with W direction.

Table 2: Statistics of wind characteristics at Condao 8teflLl989 - 2008)

Maximum
Months | Number of wind Wind directions Mean wind
data velocity (Times) velocity (m/s)
(m/s)
1 2480 10 NE(14) 3.9
2 2260 10 NE(8); N(1); ENE(1) 3.2
3 2476 16 NE(1) 2.4
4 2400 8 NE(5); ESE(1); E(1) 1.6
5 2475 12 NW(1) 1.5
6 2400 14 W(1) 2.0
7 2478 12 W(2); WNW(1); SW(1) 2.4
8 2479 12 W(1) 2.8
9 2397 16 W(1) 2.3
10 2480 12 NW(1); NE(1) 1.6
11 2399 21 NNE(1) 3.1
12 2480 16 NE(1) 3.9
Mean 13.3 2.6
Maximum 21 3.9
Minimum 8 15

Notes: Times = number of occurrence
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Figure 2: Wind rose diagram at Condao Station (1989 - 2008)

2. Variation of Sea Water Level at Vungtau Statior(1987 - 2006)
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Figure 3: Variation of monthly average value of SWL at VumgStation (1987 - 2006)
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The monthly variation of average value of SWL aingtau Station is described in
Fig. 3. The maximum and minimum values of SWL oocedrin November and June
respectively. The different value is at about 45. dihe difference shows the effect of
monsoons on hydro-dynamical processes in the streshy

Table 3: Tidal harmonic constants at Vungtau Station f087E; 1F20'N)
(1987 - 2006)

No. Components Phased speed Amplitude Phased angle
(degree) (cm) (degree)
1 M2 28.984 73.006 37.086
2 K1 15.041 67.993 313.770
3 01 13.943 56.453 262.367
4 S2 30.000 29.416 79.861
5 SA 0.041 20.577 349.234
6 P1 14.959 18.558 308.714
7 N2 28.440 14.831 13.578
8 K2 30.082 12.814 91.836
9 Q1 13.399 10.378 239.583
10 SSA 0.082 6.154 93.468
11 001 16.139 3.589 39.602
12 NO1 14.497 3.246 342.086
13 MK3 44.025 3.170 198.820
14 J1 15.585 2.601 359.103
15 NU2 28.513 2.472 29.576
16 MO3 42.927 2.398 136.854
17 L2 29.528 2.326 63.597
18 H2 29.025 2.230 235.100
19 MU2 27.968 2.199 340.614
20 RHO1 13.472 2.128 247.223
21 2N2 27.895 2.103 345.255
22 SO3 43.943 2.010 191.511
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The tidal harmonic constants are an importantmpatar to predict SWL, which is
computed by least square method (Foreman, 1978dbas the hourly SWL data at
Vungtau Station (1987 - 2006). Tab. 3 presentditsie22 main components from 68 tidal
components at Vungtau Station. Results indicatettiestudy area is an irregular semi-
diurnal tidal regime region.

Prediction of extremely values of SWL correspogdio different return periods for
design and construction of hydro-structures wasiezhrout using the Gamble Function
(CEM, 2002) with different returned periods. Thedgicted results are shown in Tab. 3.3.

Table 4: Extremely values of SWL (cm) at Vungtau StatioB§Z - 2006)
(Corresponding to “0” National level)

Repeat
Periods| 5 10 20 30 40 50 60 70 80Q 9( 100
(Years)

Max.
(cm)

Min. (cm)|-313.6|-317.5|-320.3| -321.7|-322.5| -323.2|-323.7| -324.1| -324.4| -324.7| -324.9

139.1| 144.4| 149.5| 152.4| 154.5| 156.1| 157.4| 158.5| 159.4| 160.3| 161.0

Notes: “-“is minus values

3. Variation of Mekong River discharge
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Figure 4: Variation of monthly river discharge at Mythuarain from 2001 to 2007
(Vertical axis: River discharge; Horizontal axisomths)
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Mekong River in Vietnam was divided into two mdranches that are Hau and
Tien Rivers. River discharge data (from 1998 to 70t two above mentioned river
branches were collected (Mythuan Station on TiereRiCantho Station on Hau River).
Analysis results show that the variations of montiNer discharge at two stations were
similarly with the peak in September and the botiorMarch and April (Fig 4 and 5). In
the flood season from July to December, the digghaanges about from 4,000 to 15,800
m3/s, in the dry season from January to June thédige value was less than 4,008sn
The minimum value of discharge was 766/'svin April 2004 at Cantho Station and 800
m3/s in March 2005 at Mythuan Station.
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Figure 5: Variation of monthly river discharge at Canthotttafrom 1999 to 2007
(Vertical axis: River discharge; Horizontal axisomths)
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Figure 6: Variation of average yearly river discharge at Myn and Cantho Stations
from 2000 to 2007 Vertical axis: River discharge; Horizontal axisomths)
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Variation of average yearly river discharge frof02 to 2007 at both stations was
also similar with discharge ranged from 5,300 t600, ni/s (Fig. 6). However, the
discharge from 2000 to 2002 was larger than th&oof 2003 to 2007.

The yearly volume of fresh water discharge at estation was approximately of
200 kn? (Tab. 5). This fresh water was yearly supplied ®kbhg River Mouth area.

Table 5: The yearly volume of fresh water discharge at Mgimand Cantho Stations
(From 2000 to 2007)

Years Yearly volume of fresh water discharge
Mythuan (km >/year) Cantho (km/year)

2000 240.62
2001 235.89 229.27
2002 224.85 227.69
2003 170.93 166.83
2004 185.75 175.66
2005 198.36 191.74
2006 196.78 192.05
2007 199.94 179.44
Mean 200.41 201.79
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Figure 7: Relationship between yearly rainfall at CanthdiSta(right axis) and yearly
volume of fresh water discharge at Mythuan and RaStations (left axis)
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The correlation between yearly rainfall at Can@tation and yearly volume of fresh
water discharge at Mythuan and Cantho Stationstisignificant value (Fig. 7). Because,
the yearly volume of fresh water which dischargegdMythuan and Cantho Stations is not
only supplied by rainfall in the Mekong River dehat also by rainfall over the whole
Mekong River valleys.

4. Variation of wave characteristics

The monthly variation of wave characteristics h®wn in Tab. 6. It indicates that
during NE Monsoon period wave height was largenthi@at of SW Monsoon period.
From November to March the mean wave height waga@ifrom 0.36 m to 0.54 m in NE
direction. Whereas, from April to October the me&ave height was ranged from 0.20 m
to 0.34 m with varying direction. The lowest meaaver height was occurred in May and
October with the value of about 0.2 m. In geneitad, regimes of wave and wind in the
study area are similar.

Table 6: Monthly maximum and mean values of waves at Cor&tation
(1989 - 2007)

Months Maximum wave height |
Height (m) Direction Mean wave height (m)
1 1.50 NE 0.53
2 1.75 NE 0.45
3 1.50 NE 0.36
4 1.25 NE 0.27
S) 1.25 NW 0.20
6 1.25 Wi 0.24
7 1.50 SW 0.30
8 1.25 W 0.34
9 1.00 SW 0.27
10 1.25 NE 0.22
11 1.50 E 0.42
12 1.50 NE 0.54
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The join distribution between wave heights ancéaions are shown in Fig. 8. It
shows that the predominant wave directions at Co&lation during NE Monsoon period
are in NE, whereas, during SW Monsoon period itsation are in SW and W.
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Figure 8: Wave rose diagram at Condao Station (1989 - 2007)

The highest probability of wave direction is 3226n NE, 14.25% in W and
12.35% in SW. The probability of the observed whe@hts is 38.08% for 0.25 m to 0.5
m wave height, 26.11% for 0.5 m to 0.75 m wavehteand 13.65% for wave height

greater than 0.75m. (Fig. 9 and 10).

Because the location of wave measured station iwasearshore region. The
measured wave data were impacted by transformagidects such as refraction,
diffraction, bottom, etc. The above remarks of walistribution features are only for

reference purpose.
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V. CONCLUSIONS

From study results it can be stated that:

1. Distributions of wind and wave characteristics acgresponding to seasonal
variation. Predominant wind and wave directionsMEeduring NE Monsoon period and
W, SW during SW Monsoon period. During transitioeripd the wind and wave are
varying. The wind velocity and wave height during Monsoon period were higher than
that of SW Monsoon period. Maximum wind velocitysval m/s and occurred in NNE
direction.

2. Variation of SWL at Vungtau Station shows that maxn SWL occurred
during NE Monsoon period (the highest value ocalrire November), and minimum
value occurred during SW Monsoon period (the ldweslune) and the tide regime is
irregular semi-diurnal.

3. Variation of monthly river discharge at Mythuan a@@ntho Stations was
similar with a peak in September and a bottom imrdidaand April. In the flood season
from July to December, the discharge ranged frd¥d@tto 15,800 rifs. In the dry season
from January to June, discharge was less thad4f8. Rainfall and river discharge in
Mekong River delta does not coincide.

4. The area at the Mekong River Mouth is the regiorstodbng and complicated
hydro-dynamical interaction processes between ewversea.
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MOQT SO PAC PIEM KHi T UQNG - THUY VAN TAI VUNG BI EN
CUA SONG ME KONG

LE PINH M AU, PHAM SY HOAN, VU TUAN ANH, NGUY EN CHi CONG, NGUY EN BA XUAN
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Tém tit: Bai bao cung dp mst ss dac trung thong ké & chwi s liéu do dac nhiu
nam \é cac qué trinh khitiong-thiy win tzi viing bén ara séng Mé Kéng nhgid, séng, nc
nuoc, leu lwong neéc séng. Kt qua nghién @u cho thiy rang, tneong gié va tiong séng
bién déi theo hai mua r6 dt. Higng gi6é va séng trong th ky gié6 mua NE 1a NE va W, SW
trong thoi ky gi6 mua SW. Mua gi6 NErthang 11dén thang 4 ém sau (nanh nhit vao
thang 12 va thang 1), mua gié SMWthang 64én thang 9 (mnh nhit vao thang 8). Mua gi6
NE, ¢ dj gid vads cao séngdn hon mia gié SW. Dadéng mec nuée thé hién tinh chit
triéu ban nkit khdngdéu wi muc nuéc lén nhit xudt hién vao thang 11 va mhnhit vao thang
6. Bién trinh beu long neée sdng Mé Kéngat 2 trgm My Thuin va Gin Thy 1a giong nhau.
Mua bi (tr thang 7dén thang 12) gia trlwu liong trung binh thang dadgng trong khang
4.000 ni/s - 15.800 riis. Vao mua ki (tr thang 14én thang 5)du hrong trung binh thangat
hai tram it khi wrot qua 4.000 rils. Nhing d7 liéu thong ké trén chrd ving bén ara sébng Mé
Koéng la khu wc cé cac qua trinhuong tac thiy déng luc hoc munh e va phic tep gira sdng
va bién.

Tir khoa: Gié mua,dong hic (NE), tdy nam (SW),wa rwéc bién (SWL), du hrong
nizgc sbng, sbng Mé Kong.
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