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WATER MASS STRUCTURE AND DYNAMICS IN THE COASTAL AREA OFF
CENTRAL SOUTHERN VIETNAM - RESULTS OF JOINT
RUSSIAN-VIETNAM SURVEYS

Vyacheslav Lobanov'”, Nguyen Ba Xuan’, Bui Hong Longz, Aleksandr Sergeevl,
Nguyen Kim Vinh?, Nguyen Van Tuan’, Igor Gorin', Pham Xuan Dlrongz, Pham
Sy Hoan’, Pavel Shcherbinin', Aleksandr Voronin', To Duy Thai’, Nguyen Truong
Thanh Hoi’, Sergei Simonenko'

. V.I. I’ichev Pacific Oceanological Institute, Far Eastern Branch, Russian Academy of
Sciences, 43 Baltiyskaya Street, Vladivostok, 690041, Russia;

2, Institute of Oceanography, 01 Cauda, Nhatrang City, Viet Nam
*. E-mail: lobanov@poi.dvo.ru

The paper presents results of collaborative studies implemented in 2010-2011 of
Vietnam-Russia. Two oceanographic surveys (July-August 2010 and April-May 2011)
were carried out in the area off Khanh Hoa Province up to 50 km from the coast.
Doppler current profilers ADP250 and RDCP600 as well as electromagnetic AEM
current meter were used. Study results show that in Summer of 2010 an anomalous
anticyclonic circulation and warm water pool was observed off southern coast of
Vietnam which is different from the situation of other years. This dynamic system
caused convergence of warm surface water at the coastal area instead of cold water
upwelling zone usually occurred there in summer seasons. Water temperature was
higher and exceeded 30°C at the surface. Vertical profiles of other oceanographic
parameters demonstrated baroclinic structure over the shelf with two or three layers of
interleaving water masses. The second survey of April 2011 showed conditions when
coastal current remaining after the northeastern monsoon transported water in direction
from north to south. This water has lower temperature and higher salinity in the surface.
Sharp frontal zone between colder coastal waters and warmer open sea waters was
formed around 10-20 km off the coast at upper 25 m layer. Below this depth coastal
water has higher temperature and lower salinity. Deep shelf waters of high salinity
(34.4-34.6 psu) and minimum content of dissolved oxygen are observed below 80 m
around 30 km off the coast. An interesting result was an observation of very high
turbidity bottom layer of 20-30 m thick located at the outer shelf area which probably
corresponds to advection of coastal water with high content of suspended matter or high
productivity area over the shelf which leads to formation of nepheloid layer. The
measurements of currents had confirmed a strong diurnal tide impact on shelf water
dynamics off central Vietham. Maximum currents were observed up to 50 cm/s in
surface layer and more then 30 cm/s at the bottom. Vertical structure of tidal flow had
opposite directions in surface and bottom layer during the tidal phase shift. A structure
of internal waves and turbulence was examined on the base of current records and
repeated CTD profiling. It was found that the turbulence is increased in the bottom layer
thus enhancing vertical mixing which may have important ecological consequences.

Key words: Monsoons, Mixing, Internal waves, Frontal zone, Turbidity.
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ANH HUONG CUA GIO BE MAT BEN PHAN BO BO MAN VA HOAN LUU
VUNG VEN BO CHAU THO SONG HONG, VIET NAM

Vil Duy Vinh', Katrijn Baetens’, Patrick Luytenz, Trin Anh Ta',
Nguyén Thi Kim Anh'
' Vién Tai nguyén va Méi truong bién
?. Management Unit of the North Sea Mathematical Models, Royal Belgian Institute of
Natural Sciences, Gulledelle 100, 1200 Brussels Belgium

Bai viét trinh bay cac két qua ap dung m6 hinh thiy dong luc cho ving ven bo chéu thd
song Hong Day 1a mo hinh phat trién véi ma nguoén m6 COHERENS V2.0 - m6t mo6
hinh 3 chiéu c6 thé ap dung cho ving ven bd va thém luc dia dya trén phuong phap
phan tir hitu han. Cac két qua tinh todn voi 10 kich ban khac nhau d4 cho thay vai tro
ctia diéu kién gi6 két hop voi thuy triu va tai luong nudc séng dén phan bd d6 man va
hoan luu ven bo ¢ khu vuc nay. Theo dé truong gié trong mua kho lam tdng cuong van
tbc dong chay du xudng phia tdy nam, ting sy xdm nhdp min vio vung ven bd va
gradient d6 man theo phuong thang dung. Trong khi d6 vao mua mua, truong gio lam
tang cuong sy van chuyén khdi nudc tir song ra phia ngoai, tang pham vi anh hudng cua

khdi nude séng & 16p nude bé mit va anh hudng cta nude bién & tang day vao ving ven
bo.

Tw khéa: Thuy déng lwe, Kich ban, Dong chay du, Chédu thé séng Hong.

THE INFLUENCE OF SURFACE WIND ON THE SALINITY DISTRIBUTION AND
CIRCULATION IN THE COASTAL WATERS OF THE RED RIVER DELTA,
VIETNAM

Vu Duy Vinhl’*, Katrijn Baetensz, Patrick Luytenz, Tran Anh Tul,
Nguyen Thi Kim Anh'

! Institute of Marine Environment and Resources, 246 Da Nang St., Hai Phong City;
2. Management Unit of the North Sea Mathematical Models, Royal Belgian Institute of
Natural Sciences, Gulledelle 100, 1200 Brussels, Belgium.

*. E-mail: vinhvd@imer.ac.vn

A sufficiently well validated hydro-physics model for the coastal zone of the Red River
delta area in Vietnam was presented. The development code was COHERENS V2.0, a
three-dimensional hydrodynamic multi-purpose model for coastal and shelf seas based
on the finite element method. The results of the model with 10 scenarios simulations
show the role of wind condition combined with tidal oscillation and river discharge on
salinity distribution and circulation of the red river coastal area. Wind NE in the dry
season make increasing velocity of residual current, intensify salinity in the coastal zone
and gradient of salinity on the vertical. On the other hand, wind SE in the rainy season
makes intensify fresh water to seaward, increasing range of river water on the surface
and seawater on the bottom in the coastal zone.

Key words: Hydro-dynamic, Scenarios, Residual current, Red River Delta.
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CHAN POAN QUA CAC TRINH PONG LUC HQC QUA PHAN TiCH CAU TRUC
NHO THANG DUNG CUA NHIET PO VA BQ MAN TAI VUNG BIEN THEM LUC
DIA TINH KHANH HOA

Nguyén B4 Xuin
Vién Hai duong hoc

Bang phuong phap danh gia va nhan dang théng qua phén tich cu tric nho thang dung
ctia nhiét do tai ving bién thém lyc dia tinh Khanh Hoa vao thoi ky chuyen mua (thang
4-5/2011), da cho cho thay: tai vung phén chia ranh gidi (frontal zone) gitra khéi nuéc
nong ¢ vung ngoai khoi va khdi nudc 4m & ving ven bo, sy hinh thanh ciu tric nho
thang dimg cua nhiét do tai 16p dot bién chinh cua nhiét do 1a la do anh hudng cua mot
dong chay manh nam ngang v&i hudng chay tir bic xuéng nam va co do tuong d6i
manh. Sy ton tai cia dong chay manh nay c6 hinh dang cua ludng nude hinh 6ng. Bleu
nay ciing di dugc biéu hién qua cdu tric phan bd thang dimg oxy hoa tan tai cic mat cat
vudng goc voi dudng bo cua vung diéu tra khao sat.

Twr khoa: Pong hoc bién, D6 man, Nhiét do, Thém luc dia, Khanh Hoa.

DIAGNOSIS OF THE MARINE DYNAMICAL PROCESS BY ANALYSIS OF THE
VERTICAL FINE STRUCTURE OF TEMPERATURE AND SALINITY IN THE
CONTINENTAL SHELF OF KHANH HOA WATERS

Nguyen Ba Xuan
Institute of Oceanography, 01 Cau Da Str, Vinh Nguyen, Nha Trang City, Viet Nam
E-mail: ba_xuan04@yahoo.com

By the method of assessment and identify through fine structural analysis of vertical
temperature in continental shelf waters of Khanh Hoa province during the transferred
season (April - May, 2011), has to show that: in the demarcation (frontal zone) between
the hot water in the offshore area and warm water in coastal area, the formation of fine
vertical temperature structure at the fast changed layer of the temperature is due to the
influence of strong horizontal flow with the direction from North to South and relatively
strong speed. The existence of the strong water current has the tubular shape. This
structure is too expressed through the vertical distribution of dissolved oxygen in the
perpendicular sections to the coastline.

Key words: Marine dynamic, Salinity, Temperature, Continental shelf, Khanh Hoa.
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NHUNG PAC TRUNG HAI DUONG HOC CHINH TAI VUNG BIEN NAM
VIET NAM

Lé Pinh Mau', Bui Hong Long', Thomas Pohlmann®, Nguyén Kim Vinh',
Hartmut Hein’
L Vién Hai duong hoc; 2, Truong Pai hoc Hamburg; 3, Vién Thuy van Lién Bang, Cong
hoa Lién bang Puc

Két qua nghién ctru cho thiy rang cac dic trung hai dwong hoc chinh tai khu vuc nghién
ctru chiu sy chi phdi boi ché do gié mua Pong A va cac hién twong thoi tiét dic biét nhu
bao, 1 lut... Nhitng dic trung ndi bat 1a hién tugng nude tréi manh xuét hién tai vung
bién Ninh Thuén-Binh Thuén trong thoi ky gié mua tdy nam va hi¢u timg “cuong hoa bo
tay” 1én tbc d6 dong chay va nuoe dang ven bo mién Trung trong thoi ky gié mua dong
bac. Co ché hinh thanh nudc trdi rat phirc tap, khong nhimg phy thudc vao ng suét gio
bé mit ma con phu thude vao diéu kién dia hinh, ciu tric hoan luu... Cuong do cia
nudc tr01 c6 moi quan hé cao voi hién tuong ENSO. Nhiing nam EI N1no manh thi nude
troi yeu nguoc lai, nhiing ndm El Nino yéu nudc troi s& manh hon. Dit liéu do dac do
man nudc bién thang 8 va 9 nim 2009 chi & nudc song Mé Kong (S < 32 psu) lan
truyén ra xa b khoang 80-100km va 1én tan mat cat mili Ké Ga - dao Phu Quy.

Tix khoa: Gié mia, Nude tréi, Hoan luu, ENSO, Song Mé Kong.
MAIN OCEANOGRAPHIC PROCESSES IN SOUTH VIETNAM WATERS

Le Dinh Mau'"", Bui Hong Long', Thomas Pohlmann’, Nguyen Kim Vinh',
Hartmut Hein’

! Institute of Oceanography, 01 Cau Da Str., Vinh Nguyen, Nha Trang City, Viet Nam
?_Institute of Oceanography, Hamburg University, Bundesstr. 53, D-20146 Hamburg,
Germany
3, Federal Institute of Hydrology, Am Mainzer Tor 1, D-56068 Koblenz, Germany.

*. E-mail: ledinhmau.vnio@gmail.com

This paper presents some results of collaborative studies implemented in 2003-2010 of
Vietnam-Germany. The main hydro-dynamical processes in South Vietnam waters were
driven by monsoonal wind regime. Remarkable features are the region of strongest
upwelling occurred in Ninhthuan-Binhthuan waters during SW monsoon period, and a
strong jet current with low temperature during NE monsoon period which flows from
north to south along Central Vietnam coast. The mechanism inducing water upwelling
is complicated, and not only depends on surface wind stress, but also depends on other
factors like morphology, characteristics of circulation, etc. Intensity of South Vietnam
upwelling is highly related to ENSO phenomena. In case of strong El Nino the
upwelling intensity is weak, whereas, in case of weak El Nino or ENSO Neutral the
upwelling intensity is stronger. Measured data during August and September 2009
indicate that Mekong River water (S < 32 psu) spreads up to about 80 to 100 km
offshore inclining in the northern part towards the transect between Kega Headland and
Phuquy Island.

Key words: Monsoon, Upwelling, Circulation, ENSO, Mekong River.
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MO HINH HOA TRUONG DONG CHAY TAI CUA SONG PONG BO (NHA
TRANG) DUOI TAC PONG CUA CONG TRINH LAN BIEN

Pham Xuan Duong
Vién Hai duong hoc

Biang phuong phap mé hinh sé tri mé phong hé dong chay giita song Pong Bo va vinh
Nha Trang mua ki€t va mua 1t v6i phuong an cura song tu nhién va cira séng bi lap mot
phan dé xay dung khu 14n bién Phu Quy. Cac két qua md phong cho thay, tai cac pha
triéu khac nhau, xu thé chung cua trudng dong chay vao mua lii ciing gidng véi xu thé
truong dong chay vao thoi ky mua kiét. Tuy nhién, vao mua lii dong chay khu vuyc trong
song manh hon va I¢ch huong doi chut so véi trong mua kiét, cac khu vuc khéc truong
dong chay co din bién twong ty nhau. Nhin chung, phan bd truong dong chay ¢ cac
tang mat, gitta va day trong cung mot thoi diém thuong sai Iéch nhau khong nhiéu. Voi
phuong an cira song dd 1ap mot phan do dién tich mit cit hep hon nén toc do dong chay
manh hon va huéng dong 1éch v€ huéng dong nam va vung do mu01 thap bi day ra xa
hon vé phia bién so voi phuong an cira séng tu nhién khi tridu xudng thap.

T khéa: Mé hinh dong chay, Cira séng, Dong Bo, Vinh Nha Trang.

MODELING OF CURRENT FIELD IN THE DONGBO RIVER MOUTH AREA
(NHATRANG CITY) UNDER THE IMPACT OF ENCROACHING SEA WORKS

Pham Xuan Duong
Institute of Oceanography,
01 Cau Da Str, Vinh Nguyen, Nha Trang City, Viet Nam
E-mail: duongpx63@yahoo.com

Using numerical modeling methods to simulate the complex current systems in the
Dong Bo River mouth area during dry and flood seasons for different scenarios, which
are before and after construction of the encroaching sea works (Phu Quy Project).
Simulation results show that at different tidal phases, the common trend of the current
field during flood season is similar to that during dry season and at all layers. However,
during flood season the current velocity in the estuary is slightly stronger than that of
dry season. During ebb tide period and with the existence of the Phuquy Project,
consequence, the hydraulic transect area between Dongbo River mouth and Nhatrang
Bay is reduced. Therefore, current speed is stronger and current direction is deflected
towards southeastern, and fresh water is transported off the coast.

Key words: Current modeling, Estuary, Dong Bo, Nha Trang Bay.
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MOT VAIKET QUA TINH TOAN DONG CHAY BANG MO HINH BA CHIEU
PHI TUYEN (3D) KHU VUC VINH BINH CANG-NHA PHU

Bui Hong Long, Tran Vin Chung
Vién Hai Duong Hoc

Trong khoang 15 nam tré lai ddy cac hoat dong phat trién kinh té bién khu vuc vinh
Binh Cang — Nha Phu (Khanh Hoa) vo cting s6i dong. Cac chuyén khao sat diéu kién tur
nhién trong khu vuc nay va cac nghién ctu trong do c¢6 viéc tinh toan, mé phong su
phan bb ‘trong khong gian va blen dong vé thoi gian cta hé dong chay trong khu vuc
nay 1a hét stc quan trong va can thiét. Tuy nhién, viéc mo hinh hoa trong vung vinh nay
khong don gian do sy ton tai ctia nhiéu dao va dia hinh day rat phirc tap. Trong bai bao
nay chung t6i rat chii y t6i viéc 1am chinh xac va chi tiét hoa cac diéu kién trén bién
long va bo cia khu vyc tinh toan. Chung t6i st dung phwong phap phan tir hitu han dé
khic phuc cac khé khan gip phai trong cac khu vuc tuong ty trude ddy. Viée tinh toan
bang phuwong phap phan tir hitu han cho cac két qua dong chay khong chi ¢6 do chinh
xac cao hon ¢ khu vuc ven bo do viée sir dung céc diéu kién dong hoc va dong luc hoc
pht hop ma con phan anh dugc mot sd quy luat tu nhién, phu hop tot v6i s6 lidu tai thoi
diém do dac thuc té.

T khoa: Thiy triéu, Dong chdy, Mé hinh ba chiéu phi tuyén, Phirong phdp phan tiv
hitu han (FEM) .

SOME CALCULATED RESULTS BY USING NONLINEAR THREE
DIMENSIONAL (3D) MODEL IN BINH CANG- NHA PHU BAY

Bui Hong Long’, Tran Van Chung
Institute of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang; Viet Nam
*. E-mail: buihongion@gmail.com

In the last fifteen years, development of marine economic activities in Binh Cang — Nha
Phu Bay (Khanhhoa Province) have been very strong. Field surveys on the natural
conditions in this area and researchers including calculations for simulations of spatial
distribution and temporal variation of currents, is important and very necessary.
However, modeling the current regime in this bay is not simple due to the existence a
complicated bottom topography and some islands in this area. In this paper the study on
the current regime, an undivided attention is paid to the detailization of the coastal and
open boundaries. The finite element method (FEM) for calculating the wind currents
has removed difficulties, which have been faced by used previously. Initial research
results show that the outcomes by FEM, we can increase not only the accuracy of
currents near by the shore and on the bottom by simulating the corresponding kinematic
and dynamic processes but also the FEM can reflect well the physical rules of long
wave propagation in very shallow waters and agreed well with the field data measured
at random times.

Key words: Tide, current, Nonlinear three dimensional (3D) model, finite element
method FEM.
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KET QUA SO BO NGHIEN CUU DONG RIP KHU VUC BAI DAL, CAM RANH,
KHANH HOA, VIET NAM

Pham Thi Phwong Thao
Vién Hai duong hoc

Dong rip (rip current) la dong nudc manh, xuat hién ven bo va chay ra xa bo. N6 c6 thé
gy nguy hiém chét nguoi néu ta vo tinh boi vao khu vuc c6 dong rip ma khong biét
cach xtr 1y vi du nhu ¢ boi nguoc dong nude dé vao bo. Do d6, viée nghién ciru dong
rip 12 mot trong nhitng van dé quan trong cho cac bai tim du lich, dic biét 1a nhiing khu
vue ¢6 sb ca ciru hd va/hodc sd nguoi chét dudi cao. Két qua nghién ctru co thé gitip cho
cac nha chure trach dua ra cac canh bao cho nguoi tam bién, cac ddu hiéu co ban nhan
biét vé dong rip, cing nhu cach thoat khoi dong rip ¢ nhimg khu vyc c6 kha nang xuat
hién rong rip. Vi thé, bai bao nay trinh bay két qua nghién ctru so bd vé dong rip khu
vuc bai Dai, Cam Ranh tir anh k¥ thuat sO va anh v¢ tinh. Cac anh thyuc dia, anh v¢ tinh
OrbView va anh tir Google Earth trong giai doan 2002-2011 duge thu thap. Két qua cho
thiy kha ning dong rip xut hién thuong xuyén 1a rat cao vao giai doan gié mua dong
bic qua mot s6 dic diém nhan dang dong rip co ban tir &nh nhu sy khong lién tuc cta
truong song va su bat dong nhat cia dia hinh day ven bo.

Tir khéa: Dong rip, Anh vé tinh, Anh ky thudt so, Song, Pia hinh ddy.

PREMININARY STUDY RESULTS OF RIP CURRENT IN BAIDAI, CAMRANH,
KHANH HOA, VBIET NAM

Pham Thi Phuong Thao
Institute of Oceanography,
01 Cau Da Str, Vinh Nguyen, Nha Trang City, Viet Nam
E-mail: pthaopt@gmail.com

Rip current is water flowing which starts near the shoreline and goes far from shore,
sometimes it is strong. It can be deadly hazardous for beachgoers if they try to fight the
rips. Thus, rip current is one of the biggest problems for some beaches, especially areas
with high statistical numbers of rescues and/or drownings. Studying on rip current can
help governors give warning for swimmers about rip current, show them how to identify
it and how to escape it at some places where rip current can occur. Therefore, this paper
presents preliminary results of identifying rip current in Baidai, Camranh by using field
trip images and satellite images. The images from camera, OrbView and Google Earth
were collected during the period 2002-2011. Based on some simple characteristics to
identify rip currents from images such as discontinuous wave fields and non-
homogeneous topography, the results show that capacity which rips occur along the
studied beach is very high in winter monsoon.

Key words: Rip current, Satellite image, Digitized image, Wave, Topography.
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TINH TOAN BIEN DPOI DIA HINH DAY VINH BINH CANG — NHA PHU
DUGI ANH HUGNG CUA DONG TRIEU VA SONG TRONG KHOANG
THOI GIAN 29/10 — 13/11/2010.

Vii Tuén Anh
Vién Hai duong hoc

Luu lugng nudc mua mua, tir 1 gido ngay 29/10 té1 10 gio ngay 13/11/2010 cua song
Dinh, séng chinh dd vao vinh Binh Cang-Nha Phu, khi khong c6 mua dao dong tur 25 -
50 m’/s. Khi c6 18, luu lugng thuong dat tir 200 — 400 m’/s, ca biét xap xi 1000 m’/s
(tram Duc My, cach ctua song khoang 25 km). Dong chdy vung cura song Dinh (dong
chay song- dong triéu), cuc dai dat 1,34 m/s voi I binh thuong va 1,97 m/s voi i 16n, &
cac lach thoat nudc dong chay dat tir 0,4 — 1,2 m/s véi i binh thuong va tr 0,4 — 1,7
m/s vé6i 1t 16n. Trong khi, trén phan 16n dién tich vinh, tbc do dong chay chi dat gia tri <
0,1 m/s. O phan trung tdm, noi c6 nhidu dao, dong chay ciing chi dat tir 0,1 — 0,2 m/s
vao pha tridu rat. Cac tinh toan di chuyén véi vat lidu day 1a cat, duong kinh hat trung
binh 0,1 mm cho thiy: phan 16n dién tich vinh, qua trinh bdi x6i dat gia tri tuyét dbi <
0,0001 m, trong d6 qua trinh bdi chiém uu thé. Khu vuc dinh dam, qué trinh boi x6i
dién ra manh mé& hon, xen ké& gia tri bdi cuc dai 1a 1,06 m va x6i 13 -0,53 m. Qua trinh
x06i xay ra manh khi 1ii 16n va boi trd lai khi c6 1i binh thudng.

Tir khéa: Luu leong nwée séng, Dong chay, Pia hinh ddy, X6i 16-béi tu, Nha Phu.

CALCULATION RESULTS OF THE BED ELEVATION IN NHAPHU -BINHCANG
BAY BY RIVER FLOW AND TIDE CURRENT FROM 29/10 TO 13/11/2010

Vu Tuan Anh
Institute of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang, Viet Nam
E-mail: reoldfriend@yahoo.com

Discharge of Dinh River (Ducmy station) from 1h 29/10 to 10h 13/11/2010 were from
25 to 50 m’/s in normal weather, 200 to 400m’/s in flood, and about 1000 m’/s in
extreme flood. The current speed (river flow and tide current) in the river mouth reached
maximum values of 1.34 m/s in normal flood and 1.97 m/s in extreme flood conditions.
Along river channel the current speed reached from 0.4 m/s to 1.2 m/s and 0.4 to 1.7 m/s
in normal and extreme flood conditions, respectively. Meanwhile, the current speed was
less than 0.1 m/s in the most parts of the study area. In central part where there are
islands the current speed were just from 0.1 m/s to 0.2 m/s during ebb-tide. The results
of calculation of bed elevation with sediment of 0.lmm in diameter showed that the
deposition process was in most parts of the study area with value from 0 to 0.0001 m. In
upper lagoon part, the erosion-deposition processes happened strongest with maximum
deposition value of 1.06 m and -0.53 m for erosion. In general, strong erosion occurred
during extreme flood, and deposition occurred during normal flood conditions.

Key words: River discharge, Current, Topography, Erosion-Deposition, Nhaphu.
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MO PHONG LAN TRUYEN CHAT GAY O NHIEM TU CUA SONG TOI CAC BAI
TAM TRONG VINH NHA TRANG

Nguyén Chi Céng', Nguyén Minh Huén’, Phan Thanh Bic'
' Vién Hai duong hoc ’
2. Trudng Pai hoc Khoa hoc tir nhién, Pai hoc Quéc gia, Ha Noi

Céac ngudn thai tir cac cira song Cai va Tic 1a nhimg nguon thai chinh anh hudng toi
chat lugng nude khu vuc vinh Nha Trang va cac bii tim. Mot trong nhiing ky thuat de
danh gia muc dd 6 nhiém nudc khu vuc vinh Nha Trang 1a dua trén céac chi s6 6 nhiém
dinh dudng (NH4+,NO3-, PO4-) va chi s6 6 nhiém hiru co (BOD). Str dung md hinh s
dé mo phong qua trinh lan truyén cac chat gdy 6 nhiém nay tir Song Cai va Song Tac
trong mua kho, mua mua va mdt kich ban tinh toan véi gia thiét néng do cac chat 16n
gap 2 1an gidi han cho phép. Két qua tinh toan da cho thay vao thoi ky mua kho, cac
chat thai chi tap trung khu vyc quanh cac ctra séng. Trong khi d6, vao mua mua, cac
chat nay c6 xu hudng truyén tai doc theo cac bai tam bién Nha Trang xubng phia nam.
Céc két qua tinh toan ciing cho thay rang, trong ca hai mua kho va mua mua, nong do
cac chit nay chua vuot qua gii han cho phép theo Quy chuan Viét Nam vé chat luong
nudc mat.

Tur khéa: Mé phong, Chdt 6 nhiém, Cira séng, Vinh Nha Trang.

TRANSPORT SIMULATION OF CAUSED POLLUTED MATTERS FROM RIVER
MOUTH TO NHATRANG BEACHES

Nguyen Chi Congl’*, Nguyen Minh Huan’, Phan Thanh Bac'
!, Institute of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang, Viet Nam
2, College of Science, National University in Ha Noi,
334 Nguyen Trai Str., Thanh Xuan, Ha Noi, Viet Nam
*. E-mail: nguyenle cong@yahoo.com

The waste sources from river mouths are main sources which influence water quality in
Nha Trang Bay and swimming beaches. One of technical standards to evaluate the water
pollution level is base on nutritional pollution index (NH4+, NO3-, PO4-) and organic
pollution index (BOD). Using numerical model to simulate caused polluted matters
transport from Cai and Tac rivers to Nha Trang bay in dry season, rainy season, and
supposition of simulated scenario that the waste concentrations were two times higher
than critical concentrations. The numerical results showed that in dry season polluted
matters existed only around the river mouth areas. But, in rainy season, these objects
transported to trend from north to south along Nha Trang swimming beaches. The
calculated results pointed that, in all dry and rainy seasons, concentration of pollutants
were under critical concentrations.

Key words: Simulation, Pollution matter, River mouth, Nha Trang Bay.
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SU BIEN DPONG CUA TRUONG GIO TAI VUNG BIEN VEN BO VIET NAM

Pham Sy Hoan
Vién Hai duong hoc

Bai bao da danh gia su bién dong cua gi6 theo khong gian va thoi gian. Két qua cho
thiy, toc do gio co xu thé giam dan tir ngoai bién vao by, giam dan tir phia bic dén khu
vuc Pa Nang r6i ting dan 1én khi vao phia nam, hudng gi6 trong ving bd bi phéan tan
manh. Vao mua gié6 mua dong béc, hudéng gi6 thinh hanh khu vuc Bic Bo 1a E (chiém
38%), khu vuc Bic Trung Bo 1a NW (13- 34%), Nam Trung Bo 13 N (18- 21%), Nam
Bd 1a E (39- 52%). Vao mua gi6 mua tdy nam, hudéng gi6 thinh hanh khu vuc Bic Bo la
S (chiém 32%), khu vuc Bic Trung Bo 12 S va E (38 va 11%), Nam Trung Bo 1a W va
SE (10 va 17%), Nam B 1a SW (43- 46%). Khu vuc dao Phu Quy cé téc do gio 1on
nhat (trung binh tir 3.2 — 8.1 m/s), nhung c6 su bién dong kha manh trong nim; khu vuc
ba Nﬁng o tbe do gi6 nho, déng thoi su bién dong rat manh. Cac khu vuc C6 To, Hon
Déu, Hon Ngu, Cia Tung, Con Dao, Viing Tau mac du tdc do gié khong 16n 1am nhung
gi6 co su 6n dinh cao.

Tir khoa: Bién dong gio, Gio mua, Tdy Nam, Dong Bdc, Ven bo, Hdi ddo, Viéet Nam.
WIND VARIATION IN VIET NAM COASTAL AREAS

Pham Sy Hoan
Institute of Oceanography,
01 Cau Da Str., Vinh Nguyen, Nhatrang City, Viet Nam
E-mail: pshoan.vnio@gmail.com

This paper evaluates spatial and seasonal variation of the wind speed and direction
which were based on statistical results from long time measurement data along
Vietnamese coast and islands. Study results show that wind velocity in the land is
weaker than that in islands, and decreases from Northern Vietnam to Danang, and
increases from Danang to Southern Vietnam. The wind direction in the land and islands
was unstable. During NE monsoon period, predominant directions in Northern Vietnam
coastal is E with 38% of probability, and in North Central Vietnam coastal is NW (13%
- 34%), in South Central Vietnam coastal is N (18% - 21%), and in Southern Vietnam
coastal is E (39% - 52%). During SW period, predominant wind directions in Northern
Vietnam coastal is S with 32% of probability, and in North Central Vietnam coastal is S
(38%) and E (11%), in South Central Vietnam coastal is SE (17%) and W (10%), and in
Southern Vietnam coastal is SW (43% - 46%). The wind velocity at Phuquy Island is
the strongest in Vietnam coastal and islands but it is unstable. The average wind
velocity at Phuquy is from 3.2m/s to 8.1m/s. The wind velocity at Danang is the
weakest and the most unstable in Vietnam coastal and islands. The wind velocity is not
strong at Coto, Hondau, Honngu, Cuatung, Condao, Vungtau, but it is stable.

Key words: Wind variation, Monsoon, NE, SW, Coast, Islands, Viet Nam.
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PURIFICATION EXPERIMENTS ON OCEAN SLUDGE BY USING
COAGULANTS AND ACTIVATING MICROORGANISMS

Kyoichi Okamoto, Kenji Hotta
Nihon University, CST, Japan, 7-24-1 Narashinodai, Funabashi, Chiba, 2748501
Tel: 81-474-469-5568; fax: 81-474-467-9446
" E-mail: okamoto.kyoichi@nihon-u.ac.jp

It is very important to reduce sedimentary sludge in the ocean. Plans to reduce the
sludge are usually dreading or sand covering. Dredging is a simple way and aims to cut
off the sludge. But after cutting off, treating the dredged sludge takes much more time
and, of course, cost. Sand covering, in general, gives a big load to living organisms and
the ecological system. Here, a more efficient way is needed to reduce the sludge while
not imparting environmental load in the local sea area.

Now, we have micro-bubble technology. Micro-bubbles can change the conditions into
an aerobic state. So, we had developed a method for decomposing the sludge by using
of microorganisms in an aerobic state by micro-bubble. We had very good results by the
method; for example, it could be reduced the treatment days to 5 days. We had also
understood that hydrogen sulfide is reduced at first in an aerobic state by micro-bubble
and then the nutrients will be reduced. Here, we have also a technique for purification
by using coagulants. We had also very good results by using coagulants.

Therefore, we propose the way which hydrogen sulfide is reduced at first by using
coagulants and then the nutrients will be reduced in an aerobic state by micro-bubble
and activating microorganisms, since we are going to reduce the treatment days more.
Here, we used the detergents including enzyme as the microorganism activator, since
we can obtain it easily and also put on the market.

Key words: Sludge, Purification, Micro-bubble, Coagulants, Microorganism activator.
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DYNAMIC OCEANIC AND ATMOSPHERIC PHENOMENA IN THE
VIETNAMESE WATERS VIEWED BY SATELLITE MICROWAVE
RADIOMETERS AND SARS

Leonid Mitnik
Satellite Oceanography Department, V_I. Il'ichev Pacific Oceanological Institute FEB
RAS, 43 Baltiyskaya St., 690041 Vladivostok, Russia
E-mail: mitnik@poi.dvo.ru

A combined use of multi-sensor remote sensing and in-situ data for the analysis and
interpretation of the dynamic oceanic and atmospheric phenomena in the coastal
Vietnam zone and in the open South-China Sea is considered. The dataset consists of
ERS-1/2 SAR, Envisat ASAR and ALOS PALSAR precision and quick look images of
the Vietnamese waters acquired in 1996-2011, Terra and Aqua MODIS images,
scatterometer (QuikSCAT and ASCAT) winds, ADEOS-II AMSR and Aqua AMSR-E
microwave measurements and other supplementary information. The oceanic
phenomena revealed on SAR images cover the coastal and river fronts, upwelling,
eddies, internal waves, natural and anthropogenic films, swells, etc. Mesoscale spiral
eddies the size of 5-10 km are detected by SAR mainly in the coastal zone due to
filamentary slicks. Surface expressions of oceanic internal waves were observed both in
the coastal zone and in the open sea. Interpreting the meaning of the SAR signatures is
not easy especially when superposition of two and more oceanic and atmospheric
processes is observed at wind speed W < 10 m/s and under cloudy conditions. Oceanic
signals on SAR images decrease and disappear as wind speed increased. At W > 10 m/s
the brightness variations on SAR images reflect the near surface wind field variations
associated with various weather systems. Their typical imprints are studied by
combination of remote sensing data and modeling. The atmospheric phenomena under
consideration include the tropical cyclones, fronts, rain cells, squall lines, the mesoscale
convective rolls and cells, gravity waves, orography-induced near-surface wind
variations etc. Total water vapor content V, total cloud liquid water content QO and sea
surface wind velocity W have been estimated from the Advanced Microwave Scanning
Radiometer for the Earth Observing System (AMSR-E) of Aqua, from the QuikSCAT
and ASCAT scatterometers.

Key words: Multi-sensor, Remote sensing, In-situ data, QuikSCAT, Microwave.
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THE WATER CIRCULATION UNDER THE INFLUENCE OF A WEAK
GRADIENT FIELD OF ATMOSPHERIC PRESSURE OFF VIETNAM
IN SPRING 1999

Galina A. Vlasova"’, Nguyen Ba Xuan® and Bui Hong Long’
' V.LIlichev Pacific Oceanological Institute, Far Eastern Branch, Russian Academy of
Sciences, 43 Baltiyaskya Street, Vladivostok, 690041, Russia.
?_Institute of Oceanography, Cauda 01, Nhatrang, Vietnam.
E-*. Email: gavlasova@mail.ru

Based on the expeditionary datain April-May 1999 were carried out numerical
calculations of the water circulation along the coastof Vietnam with the
quasigeostrophic model. Classification of atmospheric processes over the South China
Sea has been used as input data. We have chosen the type of atmospheric processes:
"The weak gradient field" of the 3 types available typing for the correct evaluation of
the character of the hydrodynamic structures. The calculation maps of the water
circulation on the surface, in the 0-200 m layer and from the surface to bottom of the
investigated area were obtained. According to the calculations the following cycles
clearly identifies: two anticyclonic to the north and south of the study region and a
cyclone in the center. Moreover, these hydrodynamic structures can be traced from
surface to bottom. In this time of year there was a reorganization of the current field
with winter cyclonic circulation on summer. As a result, the mixed hydrodynamic
structures are formed under the influence not yet left of winter and already coming of
summer monsoons.

As a result, the quasi-stationary regularities and regional features of water circulation
found in the spring.

Key words: Atmospheric, Hydrodynamic, Cyclonic circulation, Monsoons.
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PHAN TICH PHO SONG LAN TRUYEN TRONG RUNG NGAP MAN VA MO
PHONG TRUONG SONG BANG MO HINH SWAN

Nguyén Hoang Phong )
Truong Pai hoc Khoa hoc Ty nhién, Pai hoc Quoc gia Tp.HCM

Nghién ctru nay tap trung vao ba ndi dung chinh: thu thap s liéu; phan tich sy thay ddi
ctia ph6 song khi lan truyen tir khu vuc cira song vao bai boi, rimg ngap min; mo phong
truong song khi lan truyén tir ngoai khoi vao khu vue rimg ngap man. S6 liéu dugc thu
thap trong chuyén khao sat thang 02/2012 tai rimg ngap man Can Gid, Tp.HCM. Ba vi
tri dat may do S(')ng: ving cira song, bii bdi va bén trong rimg ngap man. Cac sb liéu
nay la co s¢ cho viée nghién curu, tinh toan sau ndy. Dya vao s6 liéu thu thap duoc, hai
phuong phap phan tich phd séng duoc st dung: _phuong phap Blackman — Tukey va
phuong phap FFT (Fast Fourier Transform). Két qua phéan tich phd song_cho thay
phuong phap Blackman — Tukey sir dung t6t cho khu vuc cira song va bai b01 v6i phd
song mét dinh. Tuy nhién, trong rimg ngdp mén, phuong phap FFT su dung t6t hon khi
cho két qua phd song hai dinh, pht hop hon v6i cac nghién ctru trude day. Nang luong
song suy giam dang ké khi truyén tir ngoai vao bai boi, sau do, suy giam khong nhiéu
khi truyen tir bii bdi vao rimg ngap man. Module song (SWAN) trong Delft dugc su
dung dé mo phong truong song vung cua song Pong Tranh, Can Gio, Tp.HCM lan
truyén vao bai bdi. Khi so sanh véi két qua thuc do ¢ cung thoi diém, truong song tinh
toan phu hop voi két qua do dac thuc dia vé ca huéng va do cao song.

Tir khéa: Phdn tich phé song, Rirng ngdp mdn, Mé hinh SWAN.

THE WAVE SPECTRUM ANALYSIS IN MANGROVE FOREST AND
SIMULATION OF WAVE FIELD BY USING SWAN MODEL

Nguyen Hoang Phong
College of Science, Vietnam National University in Ho Chi Minh City,
277 Nguyen Van Cu Str., 5" Dist., Ho Chi Minh
E-mail: nhphong@phys.hcmuns.edu.vn

In this research, three main subjects are collection of data; the wave spectrum analysis
in mangrove forest and simulation of wave field by using SWAN model. In February
2012, the data were collected at Cangio mangrove forest, HCM City. Three wave
gauges were placed in the estuary, muddy flat and mangrove forest. The data is basic for
different research. Two methods were used to analyse the wave spectrum: Blackman —
Tukey method and FFT method (Fast Fourier Transform method). Blackman — Tukey
method was good choice when used to analyse the wave spectrum in estuary and muddy
flat in case of wave spectrum with one peak. However, in the mangrove forest, FFT
method was chosen in case of wave spectrum with two peaks. The wave energy was
fastly reduced when coming to the muddy flat from the estuary. The wave module
(SWAN model) in Delft was used to simulate wave field in Dongtranh estuary, Cangio,
HCM City. Model results show good agreement with measured ones.

Key words: Wave spectrum analysis, Mangrove forest, SWAN model.
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TINH TOAN CAC DAC TRUNG DONG CHAY BE MAT BIEN DONG
THEO SO LIEU PO CAO VE TINH

Nguyén Hong Lan, Vii Hai Pang 7
Trung tdm Dt liéu Khoa hoc va Cong nghé bién, Vién Dia chat va Pia vat 1y bién

Cac sé liéu do cao tir vé tinh (altimeter data) tir nim 1992 dén nay da va dang dugc
cung cap boi Aviso (Archiving, Validation and Interpretation of Satellite Oceanographic
data) v6i su hd trg cia CNES (Centre National d'Etudes Spatiales). Dya theo cac so liu
dd cao tir vé tinh c6 thé tinh cac gia tri 46 cao dong luc bé mat bién va di thuong cua
ching. Sau khi loai bo cac dao dong muc nude do thiy tridu c6 thé tinh toan va dua ra
dugc cac dic trung vé hoan luu, cic xody nudc trén Bién Pong bién d6i theo cac mua
gi6 dong bac va tdy nam két hop voi cac hoan luu chinh trén Bién Pong. O trung tam
Bién Pong ton tai hai loai hoan luu: xoay nghich vao mua hé va xody thuin vao mua
dong do tac dong ctia gio mua Pong Nam A. Quy trinh tinh toan cac ddc trung hoan luu
trén Bién DPong tir s6 liéu do cao tir vé tinh di dugc xay dyng nham cung cp btic tranh
téng thé vé& hoan luu gié mua va bién ddi cua ching theo thoi gian trong nim mot cach
lién tuc va kip thoi phuc vu cong tac du béo bién va nghién ctru vé bién doi khi hau tai
Viét Nam.

Tw khoa: Do cao dong luc, Hoan luu, Gio mua, Bién Dong.

CALCULATING THE CHARACTERISTICS OF SURFACE CIRCULATION IN
EAST VIETNAM SEA BASED ON THE SATELLITE ALTIMETER DATA

Nguyen Hong Lan’, Vu Hai Dang
Data Center for Marine Science & Technology, Institute of Marine Geology and
Geophysics. 18 Hoang Quoc Viet Str., Cau Giay, Ha Noi, Viet Nam
*. E-mail: nnhlan@yahoo.com

Altimeter data is provided by Ssalto/Duacs and distributed by Aviso, with support from
CNES (http://www.aviso.oceanobs.com/duacs). Based on this data the distribution of
sea surface dynamic height and their anomalies could be estimated. In the East Vietnam
Sea the RMS variability and characteristics of sea surface dynamic height is obtained
after tidal correction in East Asian monsoon, which is northeasterly during winter and
southwesterly during summer and it combined with the variations of basin-wide
circulation. The dominant in the central part of the East Vietnam Sea during summer
and winter, an anti-cyclonic circulation during summer and a cyclonic circulation during
winter, these circulations are controlled by the East Asian monsoon. Processing
procedure of the characteristics of circulation in East Vietnam Sea based on the
altimeter data has been developed to provide an overall continuously imagine of the
monsoon circulation and its timely changes in the service of marine forecasts and
research on climate change in Vietnam.

Key words: Dynamic height, Circulation, Mosoon, East Vietnam Sea.
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CHUYEN DONG TROI CUA VAT THE TREN BIEN: PHUONG PHAP
DU BAO SO TRI

Nguyén Minh Huén""; Nguyén Quéc Trinh?
L Truong Pai hoc KHTN Ha Noi, 334 Nguyén Trai, Thanh Xuan, Ha Noi;
2. Trung tim Du bao Khi twong Thuy vin Trung uong;
*. E-mail: nmhuan61@gmail.com

Céc vat thé troi dat trén bién tiém an su nguy hiém ddi voi hoat dong cda con ngudi va
cac hé sinh thai bién. Chuyén dong troi ctia vat thé trén bé mit bién 1a két qua tinh cua
mot sb lyc tac dong 1én ching (dong chay cia nudc do song tridu, gid trong khi quyén,
chuyén dong song, dong chay séng, luc trong truong va luc n6i). C6 thé xac dinh duoc
quy dao chuyén dong troi cua vat thé khi c¢6 thong tin vé gié dia phuong, dong chay bé
mat, hinh dang va d¢ ndi cua vat thé. Trong bai bao nay, ching toi trinh bay phuong
phap va cac két qua dy bao chuyén dong troi cua vat thé & ving bién ven bo. Phuong
phap str dung bao gdm viéc xac dinh xac suit ctia cac su kién lién quan t6i chuyén dong
troi str dung cac mo phong Monte Carlo va tinh toan cac quy dao cta vat thé twong tig
véi cac chudi sd lidu trung binh theo thoi gian dai dién cho ché do khi hau, hai van tai
cac ving tim kiém ctru nan trén ving bién Viét Nam.

Tir khoa: Vit thé tréi dat, Quy dao chuyén dong, Monte Carlo, Tim kiém-ciru nan

OBJECT DRIFT FORECAST IN THE OCEAN: THE LEEWAY
NUMERICAL METHOD

Nguyen Minh Huan'", Nguyen Quoc Trinh’
! University of Science, 334 Nguyen Trai Str., Thanh Xuan Dst. Ha Noi, Viet Nam
? National Centre for Hydro-Meteorological Forecasting
*. E-mail: nmhuan61@gmail.com

Drift of objects in the ocean is potentially dangerous for human activities and marine
ecosystems. The motion of a drifting object on the sea surface is the net result of a
number of forces acting upon it (water currents due to tide wave, atmospheric wind,
wave motion, wave induced currents, gravitational force and buoyancy force). It is
possible to estimate the drift trajectory given information on the local wind, the surface
current, and the shape and the buoyancy of the object. In this paper, we present the
leeway numerical method and some forecast results the drift of objects in coastal ocean.
The approach consists in estimating the probability of events linked to the drift using
Monte Carlo simulations and in computing the object trajectories corresponding to a
number of monthly marine meteorological and hydrological data series representative of
the climatology on the search and rescue areas of Viet Nam.

Key words: Drifting object, Drift trajectory, Monte Carlo, Search and rescue.
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CO SO DU LIEU HAI DUONG HOC BIEN BONG 2011

Vii Van Tac
Vién Hai duong hoc
Bai bao cung cap nhitng théng tin tong quan vé dir liéu hai duong hoc ving Bién Pong
hién ¢ trong Co s& Dir liéu bién Qudc gia tinh dén thang 12/2011 (VNOD-2011). Bay
14 nhitng két qua chinh ctia 2 dé tai cap nha nuéc KHCN.09.01 (1996-2000), KC.09.01
(2001-2004) va dé tai ‘nghién ciru cap co 8o CS2011.11 (2011). S6 luong cac tram khao
sat, 80 s0 liéu quan trac clia tt ca cac yéu td hai duwong hién c6 duge mo ta bang ban d6

va biéu d6 nham giup cho ddc gia mot cai nhin truc quan vé ngudn dit liéu hai duong
hoc trong VNOD-2011.

Tiwr kKhoa: Dit liéu hdi dwong hoc, VNOD, Bién Péng.
THE AVAILABLE OCEANOGRAPHIC DATABASE OF BIEN DONG 2011

Vu Van Tac
Institute Of Oceanography,
01 Cau Da Str., Vinh Nguyen, Nha Trang City, Viet Nam
E-mail: quiet_seavn@yahoo.com

This paper provides the general information about the available oceanographic database
of Bien Dong until December 2011(VNOD-2011). These are the main results of the two
national projects KHCN.09.01(1996-2000), KC.09.01(2001-2004) and the fundamental
scientific research project CS2011.11(2011). The number of stations and all observed
data available in the database are described by maps and diagrams in order to give
readers a visual view about the real data source in the database.

Key words: Oceanographic database, VNOD, East Sea.
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TAC DPONG CUA THUY PONG LUC HOC TRONG VUNG RUNG NGAP MAN
VEN BIEN THICH UNG VOI NUGC BIEN DANG

V6 Lwong Hong Phuéc .
Truong DH Khoa hoc Tu nhién Tp. HO Chi Minh

Rung ngap min chiu nhiéu tac dong truc tiép tir song, thuy triéu va dong chay... Cac
dong luc hoc nay dugc xem 1a cc nguyén nhan chinh tao nén su x6i mon — bdi tu trong
rung ciing nhu dong gop va su phat trién va phuc hoi cdy ngap min. Nghién ciru nay
nham trinh bay tac dong cua thuy dong luc hoc trong vung rimg ngép mén thich tmg voi
nudc blen dang va bién d6i khi héu dya theo cac quan diém vat Iy. Dua vao cac sb liéu
quan tric tai khu du trit sinh quyén Can Gio Tp. HCM va cac md hinh dy bao, két qua
cho ta thay duoc vai tro cua thily dong luc hoc trong viéc phat trlen cay ngap man, dac
biét trong bdi canh nudc bién dang. Khi nude bién dang, mot s6 ving (nhu khu vuc
Nang Hai) bi x61 16 do vi tri song bé v& gan sat bd trong khi do, c6 mdt s6 noi c6 xu
hudng bdi dan, cé thé d6 1a do anh hudng cua thiy triéu va cac dong chay trong song.
Dac biét, ta cling théy rﬁng khi nudc bién dang lén cao hon, day la diéu kién thuan loi
va thich hop cho cdy ngap man tai sinh va phat trién.

Tur khoa: Thiy dong luc hoc, Rirng ngdp man Can Gio , Nudc dang, Séng vé, Dong
triéu, Tdi sinh cdy ngdp man.

THE IMPACT OF HYDRODYNAMICS IN COASTAL MANGROVE FORESTS IN
RESPONSE TO SEA LEVEL RISE

VO LUONG Hong Phuoc
University of Science, Vietnam National University - Ho Chi Minh city, Vietnam
227 Nguyen Van Cu st., Dist. 5, Ho Chi Minh City, Viet Nam
vlhphuoc@phys.hcmuns.edu.vn

Mangrove forests must be suffered the direct impact from waves, tides and currents....
These hydrodynamics can considered as the main reasons for coastal erosion, soil
accumulation and for the development and the rehabilitation for mangrove trees. This
study aims to present the impact of the hydrodynamics in the coastal mangrove forests
in response to sea level rise and climate change from the physical view. Based on the
field measurements in Cangio Mangrove Biosphere Reserve and predicted
hydrodynamic modelings, the results prove that the role of the hydrodynamics in the
development of mangroves especially in response to sea level rise. As sea level rise,
some places could get more eroded due to more wave breaking points near the
mangrove edges while some places could also get more accumulated due to tides and
riverine flows. Especially, it also shows that with higher sea level, it could be a good
chance for mangrove development and rehabilitation.

Key words: Hydrodynamics, Can Gio mangrove forest, Sea level rise, Wave
breaking, Tidal current, Rehabilitation.
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THU NGHIEM TINH TOAN HE DONG CHAY KHU VUC BIEN NAM TRUNG BO
BANG MO HINH BA CHIEU (3D) PHI TUYEN

Bui Hong Long, Tran Vin Chung
Vién Hai duong hoc

Khu vuc bién Nam Trung BO (NTB) 1a khu vuc c6 nhitng dac diém dong luc hoc dac
trung cho ving Bién Péng: Su ton tai ciia hé dong chay manh ven bd tdy, ving nudc
trdi manh ven bd, khu vuc phén ky cua hai hé théng dong chdy manh ven bo, song ndi
va dong chay ving suon doc luc dia... Pay ciing 1a mot trong nhitng khu vuc c6 ngudn
loi thiry hai san va da dang sinh hoc phong pha, khu vuc phat trién kinh t& bién ning
dong vao bac nhat Viét Nam song ciing 13 ving chiu tic dong 16n cua bién dong khi
hau, cac hoat dong cua con nguodi. Viéc nghién ctru, khao sat & khu vuc NTB con it va
thiéu hé thdng so vé6i cac khu vuc bién khac cua Viét Nam. Trong d6 viéc nghién ciu,
tinh toan, mod phong hé thong dong chay khu vuc nay 1a hét stc can thiét. Trong bai bao
nay chung toi thir nghiém giai bai toan 3 chiéu (3D) khu vuc bién NTB bang phuong
phap phan tir hitu han truong dong chay theo phuong ngang tai cac téng 10, 50, 100,
150, 200 m cho cac mua gié mua dong bac (NE), tdy nam (SW). Cac két qua tinh toan
cho thiy cac dic diém va sy bién dong vé cudong do va hudng cua truong dong chay
trong cac mua gi6 dién hinh theo khong gian va theo do sau.

Tir khéa: Dong chay, M6 hinh ba chiéu phi tuyén, Phirong phdp phan tir hitu han

USING THREE-DIMENSIONAL (3D) NONLINEAR MODEL FOR THE
EXPERIMENTAL CALCULATION OF CURRENT SYSTEM IN SOUTH-
CENTRAL VIETNAM WATERS

Bui Hong Long*, Tran Van Chung
Institute of Oceanography,
01 Cau Da Str, Vinh Nguyen, Nha Trang City, Viet Nam.
*. E-mail: buihongion@gmail.com

The South-central waters of Vietnam is an area with the dynamic features that
characterize the East Sea: the existence of strong current system in the western coast,
the coastal upwelling - divergence zone of two strong coastal current systems, internal
waves and circulation in the continental slope... This area is one of Vietnam most
dynamic economic regions, rich in living resources and biodiversity, but also most
affected by climate change and human activity. Study and investigation on the South-
central waters are few and unsystematic compared with other marine regions in
Vietnam, among that the study and simulation of the current system here is very
necessary. In this paper we tried to solve the three-dimensional problem of currents
(horizontal current fields at 5, 10, 50, 100, 150, 200 m layers during northeast and
southwest monsoons) in this region using finite element method. The calculation results
show the characteristics, the spatial and depth variation of intensity and direction of the
current fields during typical monsoons.

Key words: Current, Nonlinear three dimensional (3D) model, Finite element method
FEM.
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CAC MO HINH PONG LUC HOC TRONG RUNG NGAP MAN

V6 Lwong Hong Phuéc
Trudng DH Khoa hoc Ty nhién, Tp. HO6 Chi Minh

Bai bdo nay nham gidi thi¢u mot s6 mo hinh dong luc dang duoc sir dung tinh todn nhu
dong luc soéng, dao dong muc nudc triéu va chuyén van tram tich. M6 hinh song lan
truyén vao trong ving rimg ngap man chimg minh cho chung ta thiy rang hau hét tat ca
cac nang luong song déu bi tiéu tan nhanh chéng do su twong tac giita song va than ré
cdy ngdp man. Sy tiéu tan ning luong song thay ddi phu thudc vao timg loai céy ngap
man va sy phan bd mat do cua cay ngap man trong rung. Mo hinh thay triéu trong rimg
ngap man cho ta thay ring cac dinh vén toc khi triéu 1én va tridu rit trong rung ngap
man co tinh bat ddi xtmg. Hé s6 ma sat co anh huong 16n dén su bat dbi xang nay. Hé
s ma sat trong kénh rach lam thay doi dang ké van téc dong, dan dén sy thay doi cia
cac dinh van tdc. Hé sb ma sat trong dam lay ngap man lai it chiu anh hudng hon so voi
van toc dong trong kénh rach. M6 hinh chuyén van trim tich dang van phai tlep tuc
hoan thién va phat trién do day 1a bai toan kha phtc tap, vira xét tinh chat c6 két cua
tram tich va ca tinh chit, co ché bam giit tram tich nho ré va cdy ngap man. Két qua tinh
toan tor mo hinh dong luc hoc s€ dugc phan tich va &p dung tai khu vyc thudc khu bao
ton dy trit sinh quyén Can Gio, Tp. H6 Chi Minh.

Tir khoa: M6 hinh déng luc hoc, Sw tiéu tan nang lwong song, Tinh bat doi ximg thiy
triéu, Van chuyén tram tich, Rung ngdp man Can Gio.

HYDRODYNAMIC MODELINGS IN MANGROVE FORESTS

VO LUONG Hong Phuoc
University of Science, Vietnam National University - Ho Chi Minh city,
227 Nguyen Van Cu st., Dist. 5, Ho Chi Minh City, Viet Nam
vlhphuoc@phys.hcmuns.edu.vn

In this paper, some hydrodynamic modelings in mangrove forests are introduced such as
modelings of wave dynamic, tidal oscillation, and sediment transport. Modeling of wave
propagation in mangrove forest proves that most wave energy is dissipated very quickly
due to wave — mangrove trunk interactions and wave breaking. Wave energy dissipation
changes due to mangrove species and due to density distribution of mangrove trees in
forest. The tidal modeling in mangrove forest shows that the tidal asymmetry in
mangrove creek is obviously proved by the velocity peaks for flood and ebb tides. The
friction coefficients have the great influence in the tidal asymmetry. The friction
coefficient in the creek can change remarkably the current speed in the creek, inducing
the changes of the current speed peak. The friction coefficient in the swamp has much
less influenced to the current speed in the creeks. The modeling of sediment transport is
developing due to the complicated cohesive sediment and the sediment retention of
mangrove trunks and roots. The calculated results of hydrodynamic modelings are
analyzed and applied in the Cangio Mangrove Biosphere Reserve (Hochiminh city).

Key words: Hydrodynamic modelings, Wave energy dissipation, Tidal asymmetry,
sediment transport, Can Gio mangrove forest
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TAC DPONG CUA TRUONG SONG VA THUY TRIEU LEN SU PHAT TRIEN CUA
CAY NGAP MAN TAI CAN GIO (TP HO CHI MINH)

V6 Lwong Hong Phuéc, Tran Xuin Diing, Ngo6 Thi Mai Hén, Nguyén Ba Tuyén
Trudong Pai hoc Khoa hoc Ty nhién, 227 Nguyen Van Cur, Q. 5, Tp. H6 Chi Minh

Su ton tai va phét trién cta rimg ngap man phu thudc vao nhiéu yéu té thiy dong luc
hoc. Séng dugc xem 1 nguyén nhan chu yéu giy ra hién tuong x0i 16 tai mot s6 vi tri
tai ctra song Dong Tranh, l1am suy giam mét lugng dang ké cay ngap man khu vuc ven
rung. Vi vay dé tai xay dyng buc tranh truong song tong quat nim 2010 tai ctra song
Pong Tranh bang cach ap dung mo hinh khuc xa séng. Tir d6, so sanh va danh gia su
bién do6i truong song nim 2010 va 2008. Trong khi d6, dao dong muc nudc triéu lai co
nhitng anh hudéng nhét dinh dén sy phat tan trai gidng cdy ngap man tir khu vuc cia
song vao trong rimg va nguoc lai. Khao sat dao dong myc nude triéu va sy phat tan cay
ngdp man ngay 16 thang 4 ndm 2011 tai khu vyc chiu dnh hudéng bdi con bao Durian
cho thiy dao dong muc nudc cod vai tré quan trong trong viéc phat tan trai cdy ngép
man. Tir d0, tinh toan sy lan truyén tridu trong ving rimg ngdp médn ciing nhu danh gia
kha nang van chuyén cic trai cy ngap min theo con nudc tridu.

Tir kKhoa: Rirng ngdp man, Xoi 16, Séng, Dong triéu, Can Gio

THE EFFECT OF WAVE FIELD AND TIDE ON THE DEVELOPMENT OF
MANGROVES IN CAN GIO (HO CHI MINH CITY)

Vo Luong Hong Phuoc, Tran Xuan Dung, Ngo Thi Mai Han', Nguyen Ba Tuyen
University of Natural Science, 227 Nguyen Van Cu, Dist. 5, Hochiminh City
. E-mail: ntmhan@phys.hcmuns.edu.vn

Cangio mangrove forest is a favorable habitat for development of many biological
species. It also gives people a lot of economic resources. The existence and
development of the mangrove forest depends on many hydrodynamic factors. In this
subject, tide and wave field are studied. Wave is considered as a main reason causing
erosion and destroyed mangroves at some sites at Dongtranh estuary. The predicted
wave field in 2010 at Dongtranh estuary was built by applying the wave refraction
model. Based on these results, assessment and comparison of wave transformation in
year 2010 and 2008 were done. Whereas, tidal level fluctuation also has some certain
effects to the spread of mangrove seeds from the estuary area to the forest and vice
versa. Investigating tidal level fluctuation and the spread of mangroves in 16™ April
2011 at the death mangroves area due to Durian typhoon inferred that tidal level
fluctuation has an important role in distribution of mangroves seeds. Tidal propagation
in the mangrove forest as well as the distribution of mangrove seeds due to ebb and
flood tides were calculated and analyzed.

Key words: Mangrove forests, Erosion, Wave, Tidal current, Can Gio
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MO PHONG PHAN BO TRAM TiCH LO LUNG KHU VUC CUA SONG
VEN BIEN HAI PHONG

Pham Hai An
Vién Tai Nguyén va Méi trudong bién, Hai Phong

Két qua nghién ctru cho thay phat tan TSS tir lyc dia dién ra chi yéu vao mua mua va
xu hudng lan truyen chu yéu vé phia nam - tdy nam nhiéu hon 1a phia dong va dong bac.
Theo do séu, tram tich lo ling anh huong dén 16p nudc ting mat manh hon so voi cac
16p nudce & tang day. Két qua cho thay ham lugng TSS tai ctra song ven bién Hai Phong
chu yéu 1a tir cic séng dua ra, bién thién tir 10 g/m’ dén 1000 g/m’ trong nam, thay dbi
theo khu vuc va theo muia. Mia mwa: ham luong TSS bién thién tir 53 dén 215 g/m
trén song Bach Dang va phia ngoai cra Nam Tri¢u c6 gia tri kha nho: 80g/m’ 100g/m
cuc dai dat trén ludng Ctra CAm v6i 700-964 g/m’. Mua kho: ham luong TSS bién thién
tir 42 g/m® dén 94 g/m’, cuc dai dat tap trung & ving ctra song phia ngoai do anh hudéng
khudy duc day cia song va dong tridu: 252-860 g/m’. Cac két qua khao sat va tinh toan
tai 5 song cho thdy TSS & song Cam c6 gia tri 16n nhét, sau d6 dén séng Lach Tray, Vin
Uc, Thai Binh va Bach Pang.

Tiwr khéa: Tram tich lo limg, Séng, Dong triéu, Hai Phong

A SIMULATION OF SUSPENDED SEDIMENTS TRANSPORT IN ESTUARIES
OF HAI PHONG AREA

Pham Hai An
Institute of Marine Environment and Resources,
246 Da Nang St., Hai Phong City, Viet Nam
E-mail: anph@imer.ac.vn

The objective of this paper is to simulate the distribution of suspended sediments in
estuaries of Haiphong. Calculating from the model and survey data shows a consistent,
TSS spread depends mainly on water level fluctuations and seasonal changes in
sediment load of the river flows into the region. TSS dispersal from the continent took
place mainly in the rainy season and the trend spread mainly to the south - southwest
rather than the east and northeast. A depth of suspended sediments affects the surface
water layer strongly than the water layer at the bottom. Initial results showed that TSS
content in Haiphong coastal estuaries is mostly from the river, varying from 10 g/m’ to
1000 g/m’ year, changes in region and season. Rainy season: TSS concentrations ranged
from 53 to 215 g/m’, the Bachdang River and outside Nam Trieu's relatively small
value: 80 g/m’>-100 g/m’, maximum flow over the Cam mouth with 700-964 g/m’. Dry
season: TSS concentrations ranged from 42 g/m’ to 94 g/m’, reaching maximum
concentration in the outer estuary by turbidity of wave and tidal current: 252-860 g/m’.
The survey results and calculations at 5 rivers show that TSS content in Cam river has
the largest value, then the Lachtray river, Vanuc river, Thaibinh and Bachdang river.

Key words: Suspended sediments, Wave, Tidal current, Haiphong

80



MOT SO PAC TRUNG THUY VAN, PONG LUC TAI VUNG BIEN
VEN BO NAM VIET NAM

Pham S§ Hoan', Nguyén Minh Hu4n’, Nguyén Vin Tuén'
' Vién Hai duong hoc
2, Truong Pai hoc Khoa hoc Ty nhién, Ha Noi

Bai bdo n€u 1én mét vai dac trung thuy dong luc nhu nhiét do, d6 mén, luu lugng nude
song, dong chay, song dya vao so liéu tai cac tram khao sat lién tuc tir nam 2007 — 2010
& ving bién Pha Yén — Bén Tre. Su bién doi ciia cac yéu té nay mang tinh chat mua va
khu vuc kha rd nét. Mua dong, nhiét do nude trung binh nhé hon mua hé khoang 2°C
dén 5°C, d6 man trung binh nhé hon mua hé tir 1%o dén 0,25 %o. Luu luong chi luu
song Ky Lo (Phu Yén) tur 18.2 m’/s (mua dong) dén 8.3 m’/s (mua hé), song Cai Nha
Trang tir 45,1 m’/s (mua dong) dén 19.8 m’/s (mua h¢), song Cai Phan Thiét tir 1,9 m’/s
(mua déng) dén 254 m’/s (mia hé). Dong chay mua hé nho hon mua dong. Toc do
dong chay mua hé & khu vuc phia bic nhé hon phia nam va nguoc lai trong mua dong.
Séng trong mua déng 16n va 6n dinh hon mua hé, khu vuc phia bac ving nghién ctru
16n hon phia nam. Do cao song trong mua dong kha 16n, c6 thé tir 2- 3,4 m. Trong mua
he, d¢ cao song nho hon, khoang tr 1,2 m — 1,7 m.

Tw khéa: Thuy dong luc, Nhiét do, Po man, Luu lwong nudc song

SOME HYDRO-DYNAMICAL FEATURES IN THE COASTAL WATERS IN
SOUTHERN VIETNAM

Pham Sy Hoan"", Nguyen Minh Huan’, Nguyen Van Tuan'
! Institute of Oceanography, 01 Cau Da Str, Vinh Nguyen, Nha Trang City, Viet Nam.
2, University of Science, 334 Nguyen Trai Str, Thanh Xuan, Ha Noi Viet Nam
*. E-mail: pshoan.vnio@gmail.com

This paper describes some hydro-dynamical characteristics in coastal waters from
Phuyen to Bentre which were based on statistical results from measurement data at
continued stations during 2007- 2010. Study results show that distribution features of
temperature, salinity, river discharge, circulation, and wave are temporal and spatial
variation. In the winter, the sea water was cooler with average value from 2- 5 °C and
less salty with average value from 1- 0.25%o in corresponding to nearshore and offshore
areas than them in summer. The Kylo, Cai Nhatrang, Cai Phanthiet Rivers discharged of
18.2, 45.1 and 1.9 m’/s in the winter and of 8.3, 19.8 and 254 m’/s in the summer,
respectively. The circulation in winter is stronger than that in summer. The current
speed is decreased in the north area in the summer and contrary in the winter. In the
winter the wave height was higher than that in summer. In the north area the wave
height was also higher than that in the south area. The maximum wave height was from
2.0 to 3.4 m in the winter. In the summer, the maximum wave height was from 1.2 to
1.7 m.

Key words: Hydro-dynamics, Temperature, Salinity, River discharge
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VAI DPAC TRUNG THONG KE CUA DONG CHAY TONG HOP TAI BAI BIEN
NHA TRANG, HON CHONG VA BAI DAI - CAM RANH

Pham Xuan Duong
Vién Hai duong hoc

Trén co s¢ phan tich, théng ké dong chay tong hop tai khu vuc thudng xuat hién dong
RIP & cac bii bién Hon Chong, Nha Trang va Bai Dai, Cam Ranh cho thdy rang hudng
dong chay nguy hiém kéo nguoi hodc vat ra xa bo co tin suat xut hién 16n véi tong
thot lugng xdy trong mdt chu ky ngay dém Ién to1 hang gio. So sanh dong chay giilra cac
tram khac nhau cho thay su bién dong dong chay tai bai Nha Trang dién ra manh mé&
hon cac tram khac trong mua gi6 chuyén tiép, toc d6 dong cao nhat do duoc tai cac tram
nay 1a hon 80 cm/s. Mirc d6 bién dong dong chay & tat ca cac bai bién theo thoi gian
déu dién ra manh, c6 nhiéu noi bién d6i kha manh dao dong tir 0.2 cm/s dén 118 cm/s
va diéu nay rat nguy hiém cho nguoi tim bién.

T khéa: Dong RIP, Toc dg, Bai bién, Boi, Nha Trang, Bdi dai-Cam Ranbh.

SOME STATISTICAL CHARACTERISTICS OF MEASURED CURRENT IN
NHATRANG, HONCHONG AND BAIDAI-CAMRANH BEACHES

Pham Xuan Duong
Institute of Oceanography, 01 Cau Da Str, Vinh Nguyen, Nha Trang City, Viet Nam.
E- mail: duongpx63@yahoo.com

Statistical results of measured current data from the areas where often appears RIP
current phenomenon in Honchong, Nhatrang and Baidai, Camranh beaches show that
the dangerous current velocity which can pull out swimmer to the offshore was about 1h
in compares with 24h continuous measurement. Nhatrang beach in front of the People's
Committee of Khanhhoa Province building has been a location of relatively high
occurred frequency of dangerous current velocity among study beaches during the
transition monsoon. Measured current speed at study beaches indicate that current
velocity field is often sudden change in time with range from 0.2 cm/s to 118 cm/s and
this phenomenon is very dangerous for swimmers.

Key words: RIP current, Speed, Beach, Swimming, Nha Trang, Bai Dai-Cam Ranh
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