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Tém tit:

M6 hinh sinh thdi ba chicu ECOSMO dé dwoc vng dung cho vuc meée Nha
Trang-Nha !’hu. M6 hinh xem xét ticong tac giita: khéi nude, mudi dinh duwong va
sinh vat, gom 2 khéi (module). Khéi vit 1y dia vao mé hinh phirong trinh phi
tuyén HAMSOM, duoc thuc hién véi do phdn giai ludi phwong ngang khoang
250m. Khéi sinh hoc dwa vao twong tdc ¢ mic dinh dudng thip giita cdc thanh
phan thuc vat néi (TVN) va dong vdt néi (DVN). Bién déng cua 02 thanh phan
TVN chiu s chi phdi béi cdc chdt dinh diwdng da liwong c6 san (ni to, phét pho va
si lic) ciing nhw anh sdng. Sikc san xudt ciia 02 thanh phan PVN dwoc mé phéng
dva vao muc “tiéu thu” (consumption) cua 02 nhom TVN va chdt van (detritus).
Kh()z sinh hoc diwoc két hop véi mét mé hinh bdt ddng dp (baroclinic) 3D phi
tuyén. Khéi vt Iy va sinh hoc duoc diéu khién boi luc tac dong bé mdt & mire thoi
gian 6h, dung dit liéu khi neong phan tich lai. M6 hinh dugc tich hop cho 2 ndam
(2008 va 2009), diF liéu trong 2 nim ciing dwoc sir dung dé khao sdt phan b6 muéi
dinh dudng, ndng sudt so cd'p (NSSC), sinh khéi sinh vét néi (SVN) & vuc nudc
Nha Trang-Nha Phu theo khong gian va thoi gian.

Abstract:

The ecological model ECOSMO is applied for Nha Trang-Nha Phu waters.
The model is a reciprocal integrated system of water masses, nutrients and
biomass, including 2 modules. The physical module of ECOSMO is based on the
nonlinear primitive equation model HAMSOM implemented with a horizontal
resolution of 250 meters. The bioligical module of ECOSMO is based on lower
trophic level interactions betweeen two phytoplankton and two zooplankton
groups. The dynamics of two phytoplankton groups are governed by the
availability of the nutrients: nitrogen, phosphate, silicate as well as the light. The
productions of two different zooplankton components are modelled based on the
consumption of the two phytoplankton groups and detritus. The biological module
is coupled to a nonlinear 3D baroclinic model. The both modules are driven by
surface forcing at temporal level of 6h using reanalysic data of atmosphere. The
model was integrated for two years (2008 and 2009) and those modeled data were
also used to study the temporal and spatial characteristics of nutrients,

phytoplankion and zooplankton biomasses as well as their production in Nha
Trang-Nha Phu water.
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1. Gidi thiéu

Mo hmh héa cac qué trinh trong hé smh thai bién, nhat la & viung thém luc dia dang
duoc phat trién manh mé&, dic biét la tai cac quc gia chdu Au, My. M6t trong nhitng khu vuc
tiéu biéu dugc nghién ciru nhleu nhét 1a thém luc dia bién Bic va bién Bantic, voi kha nhiéu
md hinh sinh thai tién tién dugc phat trién: COHERENS, DCM-NZB, DYMONNS,
ECOHAM, ELISE, ERSEM, FYFY, GHER, ECOHAM, NORWECOM, POLCOMS-
ERSEM [8]. Trong khudn khé hop tac Viét Nam-Na Uy, tai vung vlen bo Khanh Hoa, mé
hinh ECOHAM ciing da dugc ung dung c6 mot s6 két qua nhit dinh. Tuy nhién, do mé hinh
duoc thuc hién & ¢& khong gian trung binh nén con mdt s6 han ché nhu: xac dinh anh huomng
cua cac ngudn dinh dudng timg khu vuc, dic biét 1a dnh huong nuéi tréng thuy san dén hé
thong. Do vay, trong thoi gian 2007- 2011, m6 hinh ECOSMO dugc dua vao nghién ctu mg
dung voi do phén giai khong gian tt hon dé khac phuc nhimg han ché cia mé hinh
ECOHAM. Bai viét nay trinh bay nhimg nét co ban vé mé hinh va két qua ung dung cho vuc
nudc Nha Trang-Nha Phu.

2. Miéu ta mo hinh
M5 hinh ECOSMO duoc phat trién trén co sé tich hop 2 mé hinh: mé hinh vat ly va

mé hinh sinh thai, thé hién qua twong tac giira 3 thanh phan chinh la: khdi nuéc, dinh dudng
va sinh vat nhu trén hinh 1.
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Hinh 1: M6 phéng mé hinh ECOSMO
2. 1. Khoi vat Iy

Thanh phan thiy déng luc cia md hinh dua vao phuong trinh nguyén thuay phi tuyén
tr md hinh HAMSOM - mé hinh d3 duge phat trién va tng dung thanh cong & nhidu ving
thém luc dia. P6 1a mot mo hinh ba chiéu, bat déng ap, dang mirc, dugc giai theo phuong
phap sai phan hiru han ban 4n trén luéi Arakawa C [1]. Céc thudt toan 4n duoc ap dung cho
cac song trong luc bén ngoai, cac ung suat truot va khuéch tan thang dimg ctia nhiét do va do
mén. Mot xap xi béc hai bén trong mién thoi gian cling duge dua vao cho luc Coriolis va cac
gradient ap suat bat dang ap dudi dang phuong trinh chuyen dong. Chat long khéng nén duogc
va can ba.ng thuy tinh dugc gia dinh cho truong ap suét, két hop phép xap xi Boussmesq Qua
trinh trao d01 ro1 quy md cén ludi theo phuong thang dung duoc tham s0 héa bdi mét tiép cén
khép kin rdi va sau d6 duoc hiéu chinh [7]. So dd c6 mot lién hé gan véi mé hinh hai mirc cua
Mellor va Yamada (1974) [4], trong d6 hé sé nhét rdi thang dimg phu thudc vao sy phan ting
va dich chuyen dong theo phuong thang dtmg. Su dao ddi luu duge tham sé héa bai dac tinh
pha tron thang dung. Khuéch tdn nam ngang cua dong luong dugc sir dung tinh bang mot
hang sb. M hinh hoan luu bao gdm thuat toan van chuyén Eulerian cho nhiét d¢ va dd man,
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dua trén phuong trinh binh luu-khuéch tan trong mot so d6 nguoc dong. Thém vao d6. mot
tiép cén Lagrange dugc sir dung trong tinh toan vén chuyen Cac hé so khuéch tan roi thang
dung duoc tinh todn theo cach twong tu nhu cic hé s0 nhot rbi thang dung. Khuéch tan rbi
nam ngang dugc bd qua nhim ngan chan khuéch tan s tri tir so d6 binh luu. Muc nuéc bién
va cac thude tinh khéi nudc duge md ta tai bién md cia méd hinh. Anh huong cua khi ap
nghich dao ciing dugc dua vao trong danh gia. Tai bé mit bién va tai day bién, dp dung cac
dleu kién bién dong hoc va dinh luét ung suét binh phuong tuong tmg. Nhiét do khong khi, do
am tuong d6i, mirc d6 may che phu va toc do g1 xac dinh thong luong nhiét gitra bién md va
khi quyén. Cac gia tri nay dua vao cong thirc khoi mé ta song dai, bic xa chung va cac thong
lugng cam nhiét va 4n nhiét. M6 ta chi tiét mé hinh va img dung né dugc thé hién diy du
trong rat nhiéu nghién ctru cua: Backhaus & Hainbucher (1987) [5], Pohlmann (1996) [6],
Stronach et al. (1993) [9], Schrum (1997) [8]....

2.2. Khéi hé sinh thdi

M5 hinh ¢6 3 chu trinh dinh dudng (ni to, phét pho va si lic), bao gdm cac yéu té dinh
dudng chi yéu gidi han NSSC cua TVN trong vung thém luc dia. Cac chat dinh dudng trong
cac hop ctia hé thong gdm: ni trat, ni trit, a mon, phdt phat va si li cat. Dua vao ngudn dinh
dudng sin c6 va anh sang, ECOSMO mé phéng cac chirc nang ctia hai nhéom TVN chu yéu:
tdo si lic (Diatom) va tdo roi (Flagellates) dua vao nhiing dac trung sinh ly riéng cua chung.
Su “tan lui” cua 2 nhém DVN (¢& nho (0,5-1,0mm); ¢& 16n (1,0mm-1,0cm)) cling duge dinh
luong bang mé hinh chire nang dua vao dic dlem dinh dudng ri€ng cua ching. Cac bién trang
thai khac trong mé hinh la: ni trit (NO,), chét van (D), chit khoang (Opal) va oxy (O,). Dong
dinh dudng va sinh khi trong mé hinh duoc tinh toan dua vao hé s Redfield [7], (hinh 2).
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Hinh 2: Twong quan giita cdac b phén khéi sinh thai cia ECOSMO [8]
3. Két qua va thao luin
3.1. Thiét ldp mé hinh cho viec nuwée Nha Trang-Nha Phu

Dir liéu bién khi thuc dugce sir dung nhu luc bén ngoai, gém: nhiét d6 khong khi, do
4m tuong ddi, tdc do va hudng gié duge sir dung lam cac bién luc dé thic ddy mé hinh. Ngoai
ra, mo hmh con st dung co s¢ dir liéu NCEP (2008 - 2009) voi bp (obs) 6h, gdm cac truong
nhu: vén téc gid, nhiét d6 khong khi, do 4m tuong 601 luong may che phu, lucmg mua, thong
luong bte xa song dai, thong lugng birc xa song ngén. Céac bién mé ¢ 115 diém tinh, trong
d6 phia nam c6 26 diém, phia dong c6 89 diém. Do cao bé mat bién duogc lay tir mo hinh du
bao FEM, c6 hiéu chinh lai tai tram do thuy triéu Cau Da (Nha Trang) [2]. Pd cao do anh
huéng cua di thuong dugc tinh tir cc truong nhiét-mudi theo ngudn sé liéu giai doan: 1919-
2002 (http://pacificinfo.rw/) va 1 sé du an ma Vién thuc hién. S6 liéu dinh dudng, sinh hoc ldy
tir cac du an: Viét-Bire, NUFU,.. ; luu lugng nude va ngudn vat chét tir séng (song Cai, sdng
Tac, Song Dinh) Truong d6 sdu duoc cép nhat tir co s dir lieu NOAA, véi do phéan giai |
phut, sau d6 dugc hi€u chinh lai tir dir liéu du 4n Viét-Dic, theo cac mit cat Ax = Ay = 100m,
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méc chuan theo WGS 84. Ngudn s liéu khao sat tir du an NUFU duoc tinh trung binh thang
dé lam di liéu d4u vao. M6 hinh dugc thiét 1ap cho ving Nha Trang-Nha Phu vdi truc Ox tir
Bc t6i Nam (tir 12°10.7°N dén 12°28.0°N véi 135 diém tinh), truc Oy tir Tdy sang Dong (tir
109°08’E dén 109°20.2’E véi 102 diém tinh); budc ludi khéng gian theo toa d6 Dé-céc (Ax =
Ay = 250m); theo phuong thang dung véi 12 1ép: [0, Im]; [Im, 2m]; [2m, 4m]; [4m, 7m];
[7m, 10m]; [10m; 15m]; [15m, 20m]; [20m, 25m]; [25m, 30m]; [30m, 35m]; [35m, 40m)];
[40m, 50m]; d0 phan giai theo thoi gian la At = 50s.

3.2. Két qua tinh todn va théao lugn
3.2.1. Pdc trung dong chay

Két qua nghién ciru cho thdy, dong chay ting mit tinh tir mé hinh phu hop véi két qua
thuc té va phan anh ré anh hudng khong gian va thoi gian dén ché d6 dong chay vuc nudc
(hinh 3a, 3b). Trong mua gié T4y Nam (thang 7), dong chay tang mit ¢6 xu hudng 1én phia
Dong-Bic do anh hudong chu dao ctia gié mua, trong khi d6 anh hudng ctia dong luc dia (nudc
song) khong thé hién 1 (vi ddy la thoi ky trung tim mua kho). Nguoc lai, trong thoi ky gio
mua Pong-Béc (thang 11) va ciing 1a thoi gian dinh mua nén dong chay ting mit & day cb
hudng nguoc lai. Dong luc dia trong thoi ky nay c¢6 anh huéng dang ké dén birc tranh dong
chay.

Hinh 3a: Dong chay tdang mat (cm/s), Hinh 3b
thang 7
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H. 3a: Phan b6 NSSC tang ~ H. 3b: Phdn b6 NSSC, tdng  H. 4a: Phan b3 sinh khéi thec
mdt, mdt, thang 11 vat noi, thang 7 (ugC/m’)
thang 7 (mgC/m’ ngay) (mgC/m’,ngay)
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H. 4b: Phan bé sinh khoz H. 5a: Phdn b6 sinh khéi H. 5b: Phédn bé sinh khéi
TVN, théng 11 (ugC/m’) DVN, thdang 7 (mgC/m’) DVN, thdng 11(mgC/m’)

3.2.2. Ndng sudt so cdp va sinh khoi sinh vt noi

Phan b NSSC va sinh khéi TVN thé hién su khéc nhau 13 rét theo khong gian va thoi
gian. Dao dong cua két qua mo hinh tuong d01 pht hop véi dao dong ciia két qua khao sat.
Trong thang 7, NSSC va sinh khoi TVN ¢ tAng mdt tap trung cao & khu vuc Tay Nam do c6
ngudn dinh dudng ddi dao duoc cung cip tir khu vuc cia Bé va Téy Nam Hon Tre. Ngoai ra,
do anh hudng cua dong chay thoi ky ndy cling nhur anh hudng cia tim nude trdi ngoai khoi
Khénh Hoa d4 hinh thanh ving ¢ NSSC cao kéo dai tir ven b Cira Bé dén ngoai khoi vinh
Binh Cang (hinh 3a, 4a). Trong khi dé, trong thang 11, do anh hudng dang ké ctia nguén dinh
dudng tir luc dia trong mua mua nén khu vuc cira song va doc b ¢6 NSSC va sinh khéi cao.
Thoi ky nay, do anh hudng dong chay, tam NSSC cao ¢ Cira Bé va Tay-Nam Hon Tre da dich
chuyén vé phia Nam (ra ngoai hé théng). O ngoai khoi phia Pong-Bic vinh Binh Cang, ciling
do anh huéng ctia dong chdy trong thoi ky gié mia Péng Bic ma dinh dudng tir khu viue Hon
Khoi-My Giang s€ lam gia tang NSSC ¢ day (hinh 3b, 4b). Phan b6 sinh khdi DVN ciing ¢6
xu thé trong tw nhu TVN, cac khu vuc va thoi ky ¢6 NSSC va sinh khdi TVN cao cling déu
kéo theo sinh khdi DVN cao (hinh 5a, 5b).

4. Két luan

Mb hinh ECOSMO da md phong duge dic trung bién thién khong gian, thoi gian cla
cac thanh phan trong hé sinh thai vuc nudc Nha Trang-Nha Phu. Bién dong sinh vét ni theo
cac ché d6 thuy dong luc cua vuc nude da duoc thé hién, bién thién khong gian, thoi gian cua
mdi trudong thire an quan trong cho Au tring c4 va thay sinh an sinh vét ndi trong khu vuc
nghién ctru duge phat hién. Bién thién cua sinh vat phii du phu thudc rd rang vao vi tri dia
hinh (gilta viung ven bo, cira song vai khu vuce ngoai khoi) va vao ché d6 gi6 mua va thuy van
(mua gi6 Pong-Bic va mua gié Tay Nam, giita mia mua va mua kho).

5. Lo cam on

Tép thé tac gia xin chan thanh cdm on chu nhiém cac du an NUFU, Viét-Dire, Viét-
Nga; dong nghi€p & Vién Hai duong hoc vi nhitng dong gop quy gia dé hoan thanh bai bao nay.
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