TIEU BAN 7. SINH HQC VA SINH THAI TAO PQC HAI
Session 7. Biology and Ecology of HABs
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SU XUAT HIEN VA CAC NGﬁIEN CUU VE TAO POC HAI HIEN NAY VA
TRONG TUONG LAI CUA KHU VUC TAY THAI BINH DUONG

Yasuwo Fukuyol, Mitsunori Iwatakiz, Pao Viét Ha’
L Trung tam Khoa hoc Moéi truong Ty nhién chau A, Truong Pai hoc Tokyo, Nhat Ban
2, Khoa khoa hoc, Truong Dai hoc Yamagata, Nhat Ban
3. Vién Hai duong hoc

Su nd hoa cua tdo doi khi 1a nguyén nhan tir vong hang loat c4, su nhiém doc cua dong
vét co vo va ca. Cac van dé nay da duoc biét dén tir hon 1.600 nim trudc, nhung cac
nghién ciru khoa hoc chi méi duoc bt ddu & khu vuc Tay Thai Binh Duong, tir nhimng
niam dau cua cac nam 1900. Ké tir sau khi phat trién cac hoat dong nudi trong thuy san &
cac ving ven bd va ciing tir sau khi str dung cac thiy vuc ven bo 14 noi tap két rac rudi
ctia cac khu céng nghiép va khu ty tri, thi s6 lugng 1an tao nd hoa di doi véi su chét cua
c4 gia ting. RS rang rang tai Nhat Ban vao nhitng ndm 1960, va cac khu vuc khac cia
ving Pong Nam A trong nhitng nam 1980 hoic sau d6. Su nhiém doc t6 tao trong dong
vat c6 vo dad xay ra do su nd hoa cia tao c6 doc td va gdy ngd doc cho con ngudi di
dugc bao cdo nam 1948 tai Nhat Ban va trong nhitng ndm 1970 & cac nudc Pong Nam
A.

Trong hai thap ky qua, ca hai truong hop tao nd hoa gy hai: - su no hoa gy chét ca,
va - sy no hoa gay ngd doc con ngu:(n da tang 1én mot cach dang ké. Ty 18 tir vong ca
quy mo 16n xdy ra chu yeu 1a ca nudi & Nhat Ban, Trung Qudc, Philippines, va mot s6
nudce khac. Sy nhidm doc td trong cac loai dong vat co vo tr¢ thanh sy kién kha thuong
xuyén trong nhiéu ving cia khu vuc, va tinh hinh da dugc phat hién sau khi thiét 1ap
chuong trinh hé thong giam sat doc td cua cac qudc gia nay. Hon 2000 truong hop ngd
ddc véi hon 200 nguoi tir vong da dugce bao céo trong khu vuc.

Nghién ctru khoa hoc da lam sang to cac nguyén nhén gay hai cua nhom vi sinh vat nay
va co ché cua tao nd hoa. La cac chii d& chinh trong tuong lai, chung ta can nd lyc hon
nita dé 1am sang to co ché cua viéc banh truong sy phan bd va chlem ct nhirng thuy vuc
méi, cing véi sy thay doi moi trudng tao didu kién cho sinh vat ton tai trong cac khu
vuc moi.

Tw khéa: Tao doc hai, Hién trang, Tuong lai, Khu vuc Tay Thai Binh Duong.

CURRENT STATUS AND FUTURE PERSPECTIVES OF HAB OCCURRENCE
AND STUDIES IN THE WESTERN PACIFIC REGION

Yasuwo Fukuyo', Mitsunori Iwataki’, Dao Viet Ha’
' Asian Natural Environmental Science Center, the University of Tokyo, Japan
?_ Faculty of Science, Yamagata University, Japan
3 Institute of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam

Algal Blooms sometimes cause fish mass mortality and toxin contamination in shellfish
and fish. Such problems have been known from more than 1600 yrs ago, but scientific
study was made only from early 1900s in the western Pacific Region. After
development of aquaculture activities in coastal areas and also after utilizing coastal
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waters for dumping wastes from industries and municipalities, number of algal blooms
associating with fish mass mortalities increased. Such situation becomes obvious in
Japan in 1960s, and the other areas, i.e. in Southeast Asia in 1980s or after it. Algal
toxin contamination in shellfish, which is occurred by blooming of toxin producing
microalgae and caused human poisoning, was reported in 1948 in Japan and in 1970s in
Southeast Asian countries.

In the last two decades cases of both harmful algal blooms, i.e. fish killing bloom and
people poisoning bloom, increased tremendously. Large scale fish mortality occurred
mostly in cultured fish in Japan, China, Philippines, and some other countries. Toxin
contamination in shellfish becomes rather regular events in many areas in the region,
and the situation was revealed after setting systematic toxin monitoring program of
these countries. More than 200 people fatalities with more than 2000 poisoning cases
have been reported in the region.

Scientific research has clarified causative harmful microorganisms and their blooming
mechanisms. As the main future subjects we need to extend more efforts to elucidate
mechanisms of distribution expansion and settlement, together with environmental
change that favors to the organisms to survive in new areas.

Key words: HABs, Current status, Future perpectives, Western Pacific Region.
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GIANTISM IN THE HARMFUL ALGAL BLOOM SPECIES PHAEOCYSTIS
GLOBOSA

Walker O. Smith, Jrl’*, Xiao Liul, Doan Nhu Haiz, Kam W. Tangl,
Nguyen Ngoc Lam’
! Virginia Institute of Marine Science,
College of William & Mary, Gloucester Pt., VA 23062 USA
?_Institute of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam
*. E-mail: wos@vims.edu

The cosmopolitan alga Phaeocystis globosa forms large blooms in shallow coastal
waters of the Viet Nam coast, which impacts the local aquaculture and fishing industries
substantially. The unusual feature of this alga is that it forms giant colonies that can
reach up to 3 cm in diameter. We conducted experiments designed to elucidate the
ecophysiological characteristics that presumably favor the development of giant
colonies. Satellite images of fluorescence showed that the coastal bloom was initiated
in summer and temporally coincident with the onset of monsoonally driven upwelling.
A positive relationship was found between colony size and colonial cell densities, in
contrast to results from the North Sea. Mean chlorophyll a concentration per cell was
0.45 pg cell’’, lower than in laboratory or temperate systems. The contribution of
mucous carbon ranged from 63 — 95% of the total carbon; furthermore, mucous carbon
per unit of colony surface area appeared to decrease with colony size, suggesting that
the mucoid sheath became thinner as colonies grew larger. Sinking rates averaged 209
m d”', suggesting that colonies could only persist in shallow, turbulent environments.
No relationship between colony size and sinking rates was observed. Internal DOC
concentrations averaged 6,630 uM, 30 times the ambient concentrations. Estimated
diffusion coefficients of ions across the mucous envelope were ca. 1.0 + 0.3 x 107 cm?
s for colonies with diameters of ca. 1.0 cm. In total, the characteristics of the giant
colonies suggest that the Vietnamese strain is substantially different from that found in
temperate environments, although it is unknown if the southern strain we worked with is
different from that found in Ha Long Bay.

Key words: Phaeocystis, HAB, bloom, Colonies, Sinking, DOC
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BUNG PHAT THUY TRIEU PO GAY THIET HAI NGHIEM TRONG
CHO NUOI TRONG THUY SAN O VINH HA LONG, VIET NAM

Nguyén Vin Nguyén, Lé Thanh Tung, Luwu Xuin Hoa, Nguyén Vin Théa, Nguyén
Cong Thanh, Vii Minh Hao
Vién nghién ctru Hai san, Hai Phong

Trong hon mét nam qua, tir thang 7/2011 dén thang 8/2012 lién tiép xay ra 5 dot thuy
triéu do tai khu vuc vinh Ha Long, gy ra nhiing thiét hai nghiém trong cho nudi trong
thiy san. Vao thang 7/2011, dot bung phat thiy tridu do cta loai tao giap Ceratium
furca giy thiét hai khoang 10 tn ca mi va ca hong nudi 16ng tai khu vuc nay. Thang
11/2011, mot dot bung phat khac cta loai tao Phaeocystis globosa giy chét khoang 1-2
ngan tin ngao nudi quanh dao Cat Ba. Cudi thang 3/2012 lai x4y ra mot dot thiy tridu
do trén dién rong cua loai tao giap Noctiluca scintilans ching d6, khién 2-3 ngan tin
ngao tai khu vuc nay bi huy di¢t. Pgt bung phat tht tu do loai tdo gidp Gomnyaulax
polygramma giy ra vao thang 5/2012 ciing khién nhiéu cé 16ng bi chét. Gan day nhat,
dot bung phat thir 5 do loai Chattonella sp gay ra tir 27/7 dén 8/8/2012 khién khoang 7-
10 tan ca bi chét. Téng thiét hai do cac dot thuy triéu do nay giy ra udc tinh khoang 60-
120 ty dong cho nghé nudi thity san tai khu vuc. Cac ghi nhan ‘nay cung cho thiy tao
gdy hai 1a mot trong nhimg nguyén nhan gy chét quan trong d6i v6i thuy san nudi tai
khu vyc nay nhung nguyén nhan nay thuong bi bé qua trong thoi gian qua.

Tw khéa: Thuy triéu do, Nudi tréng thuy san, Tao doc hai, Vinh Ha Long, Viét Nam.

REDTIDES IN HA LONG BAY, VIET NAM CAUSED SERIOUS LOSS
IN AQUACULTURE

Nguyen Van Nguyen*, Le Thanh Tung, Luu Xuan Hoa, Nguyen Van Thoa, Nguyen
Cong Thanh, Vu Minh Hao
Research Institute for Marine Fisheries,
224 Le Lai St., Hai Phong City, Viet Nam.
*. E-mail: nguyenrimf@yahoo.com

During July 2011-August 2012 five harmful algal events happened in Ha Long Bay,
resulting in huge damages to the fisheries in the region. In July 2011 a redtide formed
by Ceratium furca killed at least 10 tons of cage-cultured grouper and seabass. In
November 2011, another bloom was formed by Phaeocystis globosa resulting in the
loss of about 1-2 thousand tons of hard clams Meretrix lyrata cultured in the area. Five
months later, April 2012, another 2-3 thousand tons of hard clam in this area was again
lost after the occurrence of a large-scale red of red Noctiluca scintilans. The fourth
bloom was formed in May 2012 by Gonyaulax polygramma killing a large amount of
young groupers and seabass. Yet, the fifth bloom was form by Chattonella sp during 27
July-8th August 2012 killing 10 tons of cage-culture fishes. The total value of fisheries
lost by these five blooms is estimated to be about 3-5 million USD. This increase
coressponds well with the increase in level of nutrient observed in the area during the
last 7 years, implying that the area might have been extremely polluted.

Key words: Red tide, Aquaculture, HABs, Ha Long Bay, Viet Nam.
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SU BUNG NO THUY TRIEU XANH LUC O THANH DAO: QUAN LY VA
GIAI PHAP UNG PHO

Liu Hongin*, Bai Xingzhuo, Liu Zhen
Vién Phat trién Bién, Truong Pai hoc Hai duong Trung Quoc

Tir nam 2007 d&én 2011 hang nam, thay triéu xanh lyc lan rong dén cac ving ven bo
Thanh Péo ctia ven bién Hoang Hai, Trung Qudc. Nguyén nhan chu yéu 1a do su phat
trién manh mé& cua loai tio xanh lyc - Enteromorpha prolifera va sy bung phat nay da
gdy hai cho cac ving ven bién. V&i nhitng nd luc 16n lao cia céac t6 chiic khac nhau, sy
bung nd cua thiy triéu xanh luc duoc dua vao su kiém soat hang nam. Cin cr vao cac
nguyén nhan c6 thé c6 ngudn gdc sdu xa, cic tac gia phac thao nhimg hiéu biét cua ho
vé sy bung phat nay va ho ciing da tom tét cac kinh nghiém vé quan 1y thanh cong viéc
kiém soat sy bung phat. Bai viét nay ciing thao luan vé cac bién phap d6i pho lién quan.

Tir khéa: Bién phdp doi phd, Quan Iy, Bung phdt Thiy triéu xanh luc.

QINGDAO’S GREEN-TIDE OUTBREAK: MANAGEMENT AND
COUNTERMEASURES

Liu Hongbin*, Bai Xingzhuo, Liu Zhen
Institute of Marine Development, Ocean University of China, 8 Gold Lake Road,
Qingdao 266071. China
" E-mail: gd-hbliu@163.com

Since 2007 to 2011, green tides annually invaded Qingdao coastal areas on China’s
yellow sea coast. These green tides are mainly Enteromorpha prolifera and are harmful
for the coastal areas. With great efforts by various organizations, the outbreak of green
tides was brought under control each year. Based on the possible deep-rooted reasons
for the outbreak, the authors outline their knowledge of Qingdao’s green-tide outbreak
and summarize the successful management experiences learned from controlling the
outbreaks. This article also discusses related countermeasures.

Key words: Countermeasure, Management, Green-tide outbreak.
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TAO HAI ROI SONG DAY (DINOPHYTA) O VUNG BIEN PAO PHU QUOC
(KIEN GIANG), VIET NAM

Ho Vin Thé, Nguyén Ngoc Lam
Vién Hai duong hoc

Pi xac dinh 18 loai tao tir cac chi rong bién Dictyota, Padina, Sargassum va Turbinaria
(Rong nau-Phaeophyceae, Heterokontophyta); Amphiroa, Ceratodictyon, Galaxaura,
Gelidiella, Heminthocladia, Hypnea va Laurencia (Rong dé-Rhodophyta); Codium
(Rong luc-Chlorophyta) va hai loai co bién Thalassia hemprichii, Halophila ovalis. Do
la: Gambierdiscus cf. toxicus, G. polynesiensis, Ostreopsis ovata, O. siamensis, O.
lenticularis, Coolia canariensis, C. monotis, C. tropicalis, Prorocentrum emarginatum,
P. lima, P. concavum, P. rhathymum, Prorocentrum sp., Sinophysis canaliculata , S.
microcephala, Bysmatrum granulosum, B. caponii va Peridinium quinquecorne. Mat do
cac loai tao Ostreopsis spp. chiém wu thé trén cac vat bam, mat do cao nhat dat 4.200 té
bao. g'FW trén rong Dictyota, va 820 té bao. g'FW trén rong Sargassum. Mot sb loai
c6 mat do thap thudc chi Coolia va Prorocentrum ciing dugc phat hién. Loai tao doc hai
Gambierdiscus toxicus va G. polynesiensis 1a nguyén nhan giy ngd doc ciguatera (CFP)
dugc phat hién. Mat d6 cua ching dat cao nhat 22 té béo.g'lFW trén rong nau
Turbinaria.

Tw khoa: Tao Hai roi song day, Thanh phan lodi, Sw phong phii, Ngé déc ciguatera,
Dao Phu Quoc, Viét Nam.

BENTHIC DINOFLAGELLATES (DINOPHYTA) FROM PHU QUOC ISLAND
(KIEN GIANG), VIET NAM

Ho Van The’, Nguyen Ngoc Lam
Institute of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam
*. E-mail: hvthe-ion@vnn.vn

Eighteen benthic dinoflagellates were registered from brown algae (Dictyota, Padina,
Sargassum and Turbinaria); red algae (Amphiroa, Ceratodictyon, Galaxaura,
Gelidiella, Heminthocladia, Hypnea and Laurencia); green algae (Codium); and
seagrasses (Thalassia hemprichii and Halophila ovalis). They are Gambierdiscus cf.
toxicus, G. polynesiensis, Ostreopsis ovata, O. siamensis, O. lenticularis, Coolia
canariensis, C. monotis, C. tropicalis, Prorocentrum emarginatum, P. lima, P.
concavum, P. rhathymum, Prorocentrum sp., Sinophysis canaliculata , S.
microcephala, Bysmatrum granulosum, B. caponii, and Peridinium quinquecorne.
Ostreopsis spp. were dominant and abundant reaching 4.200 cells.g'FW of Dictyota,
and 820 cells.g'FW of Sargassum. Other less abundant epithytic species recorded,
including Coolia spp. and Prorocentrum spp. The toxic species, Gambierdiscus toxicus
and G. polynesiensis causing of ciguatera fish poisoning (CFP) were found. Cell
density of these species was 22 cells.g”'FW of Turbinaria.

Key words: Benthic dinoflagellates, Species composition, Abundance, Ciguatera fish
poisoning, Phu Quoc Island, Viet Nam.
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HAI LOAI TAO SILIC PSEUDO-NITZSCHIA HASLEANA VA P.
PSEUDODELICATISSIMA GHI NHAN MOI CHO KHU HE VI TAO VIET NAM
PUQC TIM THAY O THUY VUC NHA PHU - BINH CANG VA NHA TRANG,

KHANH HOA, VIET NAM

Poan Nhw Hai', Nguyén Trung Tin’, Nguyén Thi Mai Anh', Nguyén Ngoc Lam'
1Vié:n Hai Duong Hoc; 2Dai Hoc Tay Nguyén

Céc loai tao Silic ¢6 kha ning san sinh doc t6 thudc chi tao Pseudonitzschia H.Peragallo
1900 dugc khao sat trén mau thu thap trong cic thity vuec Nha Phu, Binh Cang va Nha
Trang, tinh Khanh Hoa, Viét Nam, trong cac nam 2009-2011. Co6 6 loai dugc dinh loai
bao gdm P. calliantha, P. cuspidata, P. hasleana, P. pungens, P. pseudodelicati-sima va
P. cf. sinica d&u 1a m&i ghi nhan trong ving bién nghién ctru. Hai loai P. hasleana va P.
pseudodelicatissima 12 nhimg ghi nhan méi cho ving bién Viét Nam. Cac ddc trung gay
nén nham lan gita cic loai P. calliantha, P. cuspidata, P. hasleana, va P.
pseudodelicatissima cho thay can c6 nhitng nghién ciru sdu hon trén cac mau dugc phan
1ap va nudi trong. Hai loai P. pungens and P.cuspidata da duoc xac dinh bang cac thir
nghiém sinh hoc trén chudt cho théy khong san sinh doc td.

Tw khoa: Ghi nhan moi, Pseudo-nitzschia hasleana, P. pseudodelicatissima, Khu hé vi
tao, Viét Nam.

TWO NEW RECORDS OF DIATOMS, PSEUDO-NITZSCHIA HASLEANA AND P.
PSEUDODELICATISSIMA TO VIETNAMESE MICROALGAL FLORA FROM
NHA PHU- BINH CANG AND NHA TRANG BAY, KHANH HOA, VIET NAM

Doan Nhu Hai"’, Nguyen Trung Tin?, Nguyen Thi Mai Anh', Nguyen Ngoc Lam'
!, Institute of Oceanography,
01 Cau Da, Vinh Nguyen, Nha Trang City, Viet Nam
2 Tay Nguyen University
567 Le Duan, Ban Me Thuot City, Viet Nam
*. E-mail: habsea@dng.vnn.vn

Potentially toxic diatoms belonging to genus Pseudonitzschia H. Peragallo 1900 were
studied on samples collected during 2009-2011 in Nha Phu, Binh Cang and Nha Trang
waters, Khanh Hoa Province, Viet Nam. There were six species identified, P.
calliantha, P. cuspidata, P. hasleana, P. pungens, P. pseudodelicatissima and P. cf.
sinica. All six species are new records for Nha Phu, Binh Cang and Nha Trang
waters. Two species P. hasleana, and P. pseudodelicatissima are new records for Viet
Nam. Discussion on confusing morphological features among species P. calliantha, P.
cuspidata, P. hasleana, and P. pseudodelicatissima revealed the need of further studies
on culture materials. Two species P. pungens and P. cuspidata were confirmed not
producing toxins by mouse bioassays.

Key words: New records, Pseudo-nitzschia hasleana, P. pseudodelicatissima,
Microalgal flora, Viet Nam.
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BUGC PAU MO PHONG SU LAN TRUYEN NUGC DAN TAU
O VUNG BIEN NHA TRANG, VIET NAM

Tran Anh T, Lé Pirc Cuong, Pham Hai An
Vién Tai nguyén va Moi truong bién

Trong nhitng nam gan day, cung v4i su phat trién kinh t& chung cua ca nudc, luong tau
thuyén khu vuc bién Nha Trang ngay mot gia ting ca vé sé lugng va kich c& tau, theo
d6, lugng nudc dan tau x4 thai ciing gia ting. Trong nudc dan tau c6 hang ngan loai
thuy sinh nhu cac loai vi khuan cac vi trung khac, trimg va cac loai dong vét khong
xuong song nho, cac nang, au trung ton tai. Khi xam nhap vao moi trudng mai qua viéce
tau thuyén di chuyén va xa nudc dan tau, toan bd hé thong sinh thai ban dia bi tac dong
va thay d6i theo hudng tiéu cuc. Nhém giip cho cac nha quan ly moi truong dua ra
duge nhimg canh bao, du bao khi nudc xa dan tau c6 anh huong ti€u cyc, cong trinh
nay da st dung cong cu md hinh sb tri @& mé phong sy lan truyén nudc dan tau mot
cach toan dién theo khong gian va thoi gian. Sau 2 ngay, lugng nude dan tau bi suy
giam dang ké, khu vuc ven bo vinh Vin Phong bi anh hudng nhiéu nhit so vai cac khu
vuc khac. Khu vuc vinh Nha Trang va phia nam khu vyc nghién ctru it chiu anh huong
ctia nude dan tau. Sau 4 ngay cac khu vuc ven bd Khanh Hoa déu chiu anh huéng ciia
nuée dan tau, vé ham lugng nudc dan tau gitta cac khu vuc khac nhau khong dang ké.
Sau 20 ngay hau nhu khéng con nudc dan tau trong méi truong nude.

Tw khoa: S lan truyén, Nuéde dan tau, M6 hinh sé tri, Ving bién Nha T rang, Viét Nam

AN INITIAL SIMULATION FOR TRANSPORTATION OF BALLAST WATER IN
NHA TRANG WATERS, VIET NAM

Tran Anh Tu, Le Duc Cuong, Pham Hai An
Institute of Marine Environment and Resources,
246 Da Nang Str., Hai Phong city, Viet Nam

In recent years, with general economic development in nationwide, the number of ships
in Nha Trang marine area increased rapidly in both quantity and size that resulted in an
increase in the discharge from ballast water. Ballast water contains thousands of aquatic
organisms such as bacteria, eggs and small invertebrate, follicle, larvae... When the
ballast water is discharged to an area, those aquatic organisms may have negative
impacts on the environment and native ecosystems. With the aim to help the
environmental managers to warn and forecast the negative impacts from ballast water,
this paper used the numerical model simulation for transportation of ballast water
comprehensively in space and time. After 2 days, the ballast water reduced remarkably
and the coastal of Van Phong bay has been most influenced in comparing with other
areas. Nha Trang bay and the southern of the studied area have been few influenced by
ballast water. After 4 days, all coastal areas of Khanh Hoa were affected by ballast
water and the content of ballast water was not significantly different among areas. After
20 days, the ballast water was not detected in the environmental water.

Key words: Transportation, Ballast water, Mumerical model, Nha Trang waters, Viet
Nam.
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TINH TOAN, DU' BAO THU NGHIEM QUA TRINH LAN TRUYEN VA PHAN
TAN CAC PHAN TU TAO. CHUONG TRINH “RED TIDE VER 1.0”

Bui Hong Long, Tran vin Chung, Téng Phwéc Hoang Son
Vién Hai Duong Hoc

Phan mém mb phong qua trinh phan tan cac phan tir tao (Red tide ver 1.0) tai mot vi tri
bét ky trén ving bién Nam Trung B va phia Nam Viét Nam dudi tac dong cua truong
gi6 mua va dong du dong tong hop d dugc xay dung v6i muc dich giai quyét cac van
dé thyc tién vira néu. Mot s6 két qua bude dau duogc trinh bay cu thé trong bao cao nay.
Bai toan thily dong luc phi tuyén 3 chiéu giai bang phuong phap phén tor hitu han da
duge su dung. Phuong trinh binh luu khuéch tan twong tac giai bang phuong phép
Lagrand dé tim duong di cua sinh vat phu du la co s toan hoc de xdy dung nén phan
mém ndy. Ngoai cac thong ) khi tugng, thiy van dong luc cung cap ban dau nhu 4o
sau , gio, nhiét- mu01 va cac hé sb dong hoc, cac thong sb vé vi tri xuat hién va mat do
tao la cac thong sd dau vao quan trong nhit dy bao qua trinh lan truyén va khuyéch tan
clia tao. M hinh xtr Iy anh vién tham MODIS 250m bang chi s6 trdi clia cac mang tao
(FAI - Floating Algae Index) vao mot sb thoi diém nhat dinh 1a co sé cho phép hiéu
chinh va chinh xac hoa két qua ctia phan mém.

T khéa: Thiy triéu do, Qud trinh lan truyén va phdn tan, Mé hinh 3D khéng tuyén
tinh.

RED TIDE VER 1.0” ROUTINE. SOME PRELIMINARY CALCULATED RESULTS
ON SPREADING AND DIFFUSION PROCESSES OF
FLOATING ALGAE ELEMENTS

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

The software simulate the spreading and diffusion of algae elements algae (Red tide ver
1.0) at a any location on the waters of South Central and southern Vietnam sea under
the impact of the monsoon and the residual current was developed for the purpose of
solving practical problems just mentioned. Some preliminary results of software have
been showed concretely in this paper. The 3D nonlinear hydrodynamic model by finite
element method has been used. The advection diffusion interaction equation solving by
Lagrand method for tracking the movement of algae elements is mathematic basis for
building the software. Beside the input data (as meteorologic, hydrologic,
hydrodynamic parameters, and kinetic coefficients), the appearance location of algae
and their density is important initial input data for calculated and predicted processes of
the algae movement. Models of remote sensing processing MODIS 250m (real time
data) base on Floating Algae Index (FAI) allowing us to calibration and validation the
results of the software.

Key words: Red tide, Spreading and diffusion process, 3D nonlinear model.
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