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Tom tat: 

Md hinh sinh thdi ba chiiu ECOSMO da dirge irng dung cho vuc nuac Nha 
Trang-Nha Phu. Md hinh xem xet tuang tdc giira: khdi nuac, mudi dinh dmJng vd 
sinh vdt, gdm 2 khdi (module). Khdi vdt ly dua vdo md hinh phirang trinh phi 
tuyin HAMSOM, dugc thue hien vai do phdn gidi luai phuang ngang khodng 
250m. Khdi sinh hoc dua vdo tuang tdc a mirc dinh duang thdp giira cdc thdnh 
phdn thue vdt ndi (TVN) vd ddng vdt ndi (DVN). Bien ddng ciia 02 thdnh phdn 
TVN chiu su chi phdi bai cdc chdt dinh dirang da lugng cd sdn (ni ta, phdi pho vd 
si lic) ciing nhu dnh sdng. Sire sdn xudt ciia 02 thdnh phdn DVN dugc md phdng 
dua vdo mirc "tieu thu" (consumption) ciia 02 nhdm TVN vd chdt vdn (detritus). 
Khdi sinh hoc dugc kit hgp vai mdt md hinh bdt ddng dp (baroclinic) 3D phi 
tuyin. Khdi vgt ly vd sinh hoc dugc diiu khien bai luc ldc ddng bi mat a mirc thai 
gian 6h, dimg dir lieu khi tirgt^g phdn tich lgi. Md hinh dugc tich hgp cho 2 ndm 
(2008 vd 2009), dir lieu trong 2 ndm ciing dugc sir dung di khdo sdt phdn bd mudi 
dinh duang, ndng sudt sa cdp (NSSC), sinh khdi sinh vgt ndi (SVN) a vuc nude 
Nha Trang-Nha Phu theo khdng gian vd thai 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 betiveeen t^vo phytoplankton and two zooplankton 
groups. The dynamics of two phytoplankton groups are governed by the 
availabUity 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 temporcd and spatial characteristics of nutrients, 
phytoplankton and zooplankton biomasses as M>ell as their production in Nha 
Trang-Nha Phu water. 
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1. Gidi thieu 

Md hinh hda cac qua trinh trong he sinh thai biin, nhat la d viing thim luc dja dang 
dugc phat trien manh me. dac biet la tai cac qude gia chau Au, My. Mot trong nhung khu vuc 
tieu bieu dugc nghien ciiu nhieu nhat la them luc dja bien Bac va bien Bantic, vdi kha nhieu 
md hinh sinh thai tien tiln dugc phat triln: COHERENS, DCM-NZB, DYMONNS, 
ECOHAM, ELISE, ERSEM, FYFY, GHER, ECOHAM, NORWECOM, POLCOMS-
ERSEM [8]. Trong khudn khd hgp tac Viet Nam-Na Uy, tai viing vien bd Khanh Hda, md 
hinh ECOHAM ciing da dugc ling dung cd mot sd ket qua nhat djnh. Tuy nhien, do md hinh 
dugc thue hien d cd khdng gian trung binh nen cdn mot sd han che nhu: xae djnh anh hudng 
ciia cac ngudn dinh dudng tung khu vuc, dac biet la anh hudng nudi trdng thuy san den he 
thdng. Do vay, trong thdi gian 2007-2011, md hinh ECOSMO dugc dua vao nghien ciiu ung 
dung vdi do phan giai khdng gian tdt hon de khac phuc nhirng han che cua md hinh 
ECOHAM. Bai viet nay trinh bay nhiing net ca ban ve md hinh va ket qua ling dung cho vuc 
nude Nha Trang-Nha Phu. 

2. Mieu ta mo hinh 

Md hinh ECOSMO dugc phat trien tren co sd tich hgp 2 md hinh: md hinh vat ly va 
md hinh sinh thai, the hien qua tuong tac giiia 3 thanh phan chinh la: khdi nude, dinh dudng 
va sinh vat nhu tren hinh 1. 

Qw»»=) 

Hinh I: Md phdng md hinh ECOSMO 

2. 1. Khdi vdt ly 

Thanh phan thiiy ddng lire ciia md hinh dua vao phuang trinh nguyen thiiy phi tuyin 
tu md hinh HAMSOM - md hinh da dugc phat triln va ling dung thanh cdng d nhilu viing 
them luc dja. Dd la mot md hinh ba chieu, bat ding ap, dang miic, dugc giai theo phuang 
phap sai phan hiiu han ban in tren ludi Arakawa C [1]. Cac thuat toan an dugc ap dung cho 
cac sdng trong lire ben ngoai, cac ling suit trugt va khulch tan thang dimg ciia nhiet do va do 
man. Mot xap xi bac hai ben trong mien thdi gian ciing dugc dua vao cho lire Coriolis va cac 
gradient ap suat bat dang ap dudi dang phuang trinh chuyen ddng. Chat ldng khdng nen dugc 
va can bang thuy tinh dugc gia dinh cho trudng ap suit, kit hgp phep xap xi Boussinesq. Qua 
trinh trao ddi rdi quy md can ludi theo phuong thang diing dugc tham sd hda bdi mdt tilp can 
khep kin rdi va sau dd dugc hieu chinh [7]. So dd cd moi lien he gan vdi md hinh hai miic eiia 
Mellor va Yamada (1974) [4], trong dd he sd nhdt rli thing dung phu thudc vao su phan ting 
va djch chuyen ddng theo phuang thing diing. Sir dao ddi luu dugc tham sd hda bdi dac tinh 
pha trdn thang diing. Khulch tan nim ngang ciia ddng lugng dugc sir dung tinh bing mdt 
hang sd. Md hinh hoan luu bao gdm thuat toan van chuyen Eulerian cho nhiet do va do man, 
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dira tren phuong trinh binh luu-khulch tan trong mdt so dd ngugc ddng. Them vao dd. mdt 
tiep can Lagrange dugc sir dung trong tinh toan van chuyen. Cac he sd khuech tan rdi thang 
dimg dugc tinh toan theo each tuong tu nhu cac he sd nhdt rdi thang dirng. Khuech tan rdi 
nam ngang dugc bd qua nham ngan chan khuech tan sd trj tir so dd binh luu. Muc nude bien 
va cac thudc tinh khdi nude dugc md ta tai bien md ciia md hinh. Anh hudng cua khi ap 
nghjch dao Cling dugc dua vao trong danh gia. Tai be mat bien va tai day bien. ap dung cac 
dieu kien bien ddng hoc va djnh luat img suat binh phuong tuong img. Nhiet do khdng khi, do 
am tuong ddi, miic do may che phii va tdc do gid xac djnh thdng lugng nhiet giiia bien md va 
khi quyen. Cac gia trj nay dua vao cdng thirc khdi md ta sdng dai, biic xa chung va cac thdng 
lugng cam nhiet va an nhiet. Md ta chi tiet md hinh va ung dung nd dugc the hien day dii 
trong rat nhilu nghien ciin cua: Backhaus cS: Hainbucher (1987) [5], Pohlmann (1996) [6], 
Stronach et al. (1993) [9], Schrum (1997) [8],... 

2.2. Khdi he sinh thdi 

Md hinh cd 3 chu trinh dinh dudng (ni to, phdt pho va si lic). bao gdm cac yeu td dinh 
dudng ehii yeu gidi han NSSC cua TVN trong viing them luc dja. Cac chat dinh dudng trong 
cac hop ciia he thdng gdm: ni trat, ni trit. a mdn. phdt phat va si li cat. Dua vao ngudn dinh 
dudng san cd va anh sang. ECOSMO md phdng cac chirc nang ciia hai nlidm TVN chii yeu: 
tao si lic (Diatom) va tao roi (Flagellates) dua vao nhirng dac trung sinh ly rieng ciia chiing. 
Sir "tan lui" ciia 2 nhdm DVN (cd nhd (0,5-1,0mm); cd Idn (1,0mm-1.0cm)) ciing dugc djnh 
lugng bang md hinh chirc nang dua vao dac diem dinh dudng rieng ciia chiing. Cac bien trang 
thai khac trong md hinh la: ni trit (NO2), chat van (D), chat khoang (Opal) va oxy (O2). Ddng 
dinh dudng va sinh khdi trong md hinh dugc tinh toan dua vao he sd Redfield [7], (hinh 2). 
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Hinh 2: Tuang quan giira cdc bd phdn khdi sinh thdi cua ECOSMO [8] 

3. Ket qua va thao luan 

3.1. Thiit lap md hinh cho vuc nu&c Nha Trang-Nha Phu 

Dii lieu bien khi thue dugc sir dung nhu lire ben ngoai, gdm: nhiet do khdng khi, do 
am tuong ddi, tdc do va hudng gid dugc sir dung lam cac bien lire de thiic day md hinh. Ngoai 
ra, md hinh cdn sir dung co sd dir lieu NCEP (2008 - 2009) vdi dp (obs) 6h, gdm cac trudng 
nhu: van tdc gid, nhiet do khdng khi, do am tuong ddi, lugng may che phii, lugng mua, thdng 
lugng birc xa sdng dai, thdng lugng biic xa sdng ngan. Cac bien md cd 115 diem tinh, trong 
dd phia nam cd 26 diem, phia ddng cd 89 diem. Do cao be mat bien dugc lay tir md hinh du 
bao FEM, cd hieu chinh lai tai tram do thuy trieu Cau Da (Nha Trang) [2]. Do cao do anh 
hudng ciia dj thudng dugc tinh tir cae trudng nhiet-mudi theo ngudn sd lieu giai doan: 1919-
2002 (http://pacificinfo.rii/) va 1 sl du an ma Vien thue hien. Sd lieu dinh dudng, sinh hoc liy 
tir cac du an: Viet-Dire, NUFU,.. ; luu lugng nude va ngudn vat chat tir sdng (sdng Cai, sdng 
Tic, Sdng Dinh) Trudng do sau dugc cap nhat tir co sd dir lieu NOAA, vdi do phan giai 1 
phiit. sau dd dugc hieu chinh lai tir dii lieu du an Viet-Dire, theo cac mat cit Ax = Ay = 100m, 
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mic chuin theo WGS 84. Ngudn sd lieu khao sat tir du an NUFU dugc tinh trung binh thang 
dl lam dir lieu dau vao. Md hinh dugc thiet lap cho viing Nha Trang-Nha Phu vdi true Ox tir 
Bic tdi Nam (tir 12°10.7'N din 12°28.0'N vdi 135 dilm tinh), true Oy tir Tay sang Ddng (tir 
109°08'E din 109°20.2'E vdi 102 dilm tinh); budc ludi khdng gian theo toa do Dl-cac (Ax = 
Ay = 250m); theo phuong thang dirng vdi 12 ldp: [0, Im]; [Im, 2m]; [2m, 4m]; [4m, 7m]; 
[7m, 10m]; [10m; 15m]; [15m, 20m]; [20m. 25m]; [25m, 30m]; [30m, 35m]; [35m, 40m]; 
[40m, 50m]; do phan giai theo thdi gian la At = 50s. 

3.2. Ket qud tinh todn vd thdo luan 

3.2.1. Ddc trung ddng chdy 

Kit qua nghien cuu cho thay, ddng chay tang mat tinh tir md hinh phii hgp vdi ket qua 
thue tl va phan anh rd anh hudng khdng gian va thdi gian den che do ddng chay vuc nude 
(hinh 3a, 3b). Trong miia gid Tay Nam (thang 7), ddng chay tang mat cd xu hudng len phia 
Ddng-Bac do anh hudng chii dao ciia gid miia, trong khi dd anh hudng ciia ddng luc dja (nude 
sdng) khdng the hien rd (vi day la thdi ky trung tam miia khd). Ngugc lai, trong thdi ky gid 
miia Ddng-Bac (thang 11) va ciing la thdi gian dinh mua nen ddng chay tang mat d day cd 
hudng ngugc lai. Ddng luc dja trong thdi ky nay cd anh hudng dang ke den biic tranh ddng 
chay. 

Hinh 3a: Ddng chdy tdng mat (cm/s), 
thdng 7 

Hinh 3b: Ddng chdy tdng mat (cm/s), thdng 
II 

H. 3a: Phdn bd NSSC tdng 
mat, 

thdng 7 (mgC/m\ngdy) 

H 3b: Phdn bo NSSC, tdng 
mat, thdng 11 
(mgC/m ,ngdy) 

H. 4a; Phdn bd sinh khdi thue 
vdt ndi thdng 7 (pgC/m^) 
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H 4b: Phdn bd sinh khdi 
TVN, thdng 11 (pgC/m^) 

H 5a: Phdn bd sinh khdi 
DVN, thdng 7 (mgC/m^) 

H. 5b: Phdn bd sinh khdi 
DVN, thdng ll(mgC/m^) 

3.2.2. Ndng sudt sa cdp vd sinh khdi sinh vdt ndi 

Phan bd NSSC va sinh khdi TVN the hien sir khac nhau rd ret theo khdng gian va thdi 
gian. Dao ddng ciia ket qua md hinh tuong ddi phii hgp vdi dao ddng ciia kit qua khao sat. 
Trong thang 7, NSSC va sinh khdi TVN d tang mat tap trung cao d khu vuc Tay Nam do cd 
ngudn dinh dudng ddi dao dugc cung cap tir khu vuc ciia Be va Tay Nam Hdn Tre. Ngoai ra, 
do anh hudng ciia ddng chay thdi ky nay ciing nhu anh hudng ciia tam nude trdi ngoai khoi 
Khanh Hda da hinh thanh viing cd NSSC cao keo dai tir ven bd Cira Be din ngoai khoi vjnh 
Binh Cang (hinh 3a, 4a). Trong khi dd, trong thang 11, do anh hudng dang ke ciia ngudn dinh 
dudng tir luc dja trong miia mua nen khu vuc cira sdng va doc bd cd NSSC va sinh khdi cao. 
Thdi ky nay, do anh hudng ddng chay, tam NSSC cao d Cira Be va Tay-Nam Hdn Tre da djch 
chuyen ve phia Nam (ra ngoai he thdng). O ngoai khoi phia Ddng-Bac vjnh Binh Cang, ciing 
do anh hudng ciia ddng chay trong thdi ky gid miia Ddng Bac ma dinh dudng tir khu vuc Hdn 
Khdi-My Giang se lam gia tang NSSC d day (hinh 3b, 4b). Phan bd sinh khdi DVN ciing cd 
xu the tuong tu nhu TVN, cac khu vuc va thdi ky cd NSSC va sinh khdi TVN cao ciing dIu 
keo theo sinh khdi DVN cao (hinh 5a, 5b). 

4. Ket luan 

Md hinh ECOSMO da md phdng dugc dac trung bien thien khdng gian, thdi gian ciia 
cac thanh phan trong he sinh thai vuc nude Nha Trang-Nha Phu. Bien ddng sinh vat ndi theo 
cac che do thiiy ddng lire cua vuc nude da dugc the hien, bien thien khdng gian, thdi gian ciia 
mdi trudng thiic an quan trong cho au triing ca va thiiy sinh an sinh vat ndi trong khu vuc 
nghien ciin dugc phat hien. Bien thien ciia sinh vat phii du phu thudc rd rang vao vj tri dja 
hinh (giira vimg ven bd, cira sdng vdi khu vuc ngoai khoi) va vao che do gid miia va thiiy van 
(miia gid Ddng-Bac va miia gid Tay Nam, giira miia mua va miia khd). 

5. Loi cam on 

Tap the tac gia xin chan thanh cam on chu nhiem cac du an NUFU, Viet-Dire, Viet-
Nga; ddng nghiep d Vien Hai duong hoc vi nhirng ddng gdp quy gia de hoan thanh bai bao nay. 
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