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T6m tat 

Vdi suphdt triin mgnh me cua khoa hgc vd cdng nghi, cdc cong cv khdo sdt, 
phdn lich ho tra cho nghien cuu mdi trudng biin da duac cdi thien ddng ki. 
Bai viit ndy trinh bdy tom tdt khd ndng ung dung md hinh todn hoc vd mgt s6 
kit qud ung dung md hinh todn trong nghien cicu moi trudng biin ciia Vien Tdi 
nguyen vd Moi trudng Biin. Dd Id nhung kit qud ung dung khdc nhau ciia md 
hinh todn trong md phdng cdc qud trinh thiiy dgng luc, van chuyin trdm tich, 
lan truyen cdc chdt gdy d nhiem, chdt lugng nude vd sinh thai hgc. Tuy cdn cd 
nhS'ng hgn chi nhdt dinh nhicng nhung kit qud dgt dugc trong viec img dung 
mo hinh todn ddn khdng dinh vd ddng gop quan trgng phuc vi/ nghien cuu moi 
trudng bien. 

Abstract 

SOME APPLICATIONS OF MODELING TOOLS IN 
MARINE ENVIRONMENT STUDY 

Together with strong development of science and technology, survey 
equipments and analyzing tools for marine environment study have been 
significantly improved. This pdper presents a recap about ability of applying 
numerical models and some resuls of the numerical models application on 
marine environment study in the Institute of Marine Environment and 
Resources. The results include those on hydrodynamics, sediment transport, 
pollutants spreading, water quality and ecology. Although the results are still 
limited, it i> evident that the application of the numerical models significantly 
contribute to the marine environment study. 

LMOBAU 

Vai sy pbat trien manh me ciia khpa hpc vd cong nghe, cdc c6ng cu khdo sdt, phan tich 
ho tro cho nghien cuu moi truang bien da duoc cai thien ddng_ke. Mot trong nhirng cong 
cu do la cdc mo binb toan hpc. Cac mo binh todn hpc bit diu duac sir dung cho cac nghien 
ciju d Viet Nam vdn con khd moi me va hiu nhu moi bdt diu tir diu nhung ndm 80 ciia the 
ky truoc. Cdc mo hinh nay chii yeu dugc lirng dung a mit s6 co quan ngbien c ^ nhu.Vien 
Co hpc, ViSn Dia L^, Vifn Khi tupng thuy van vd Dai hpc KHTN (DHQGHN). Gdri.day 
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ban, do nhu ciu thyc tl doi hoi nen cac mo hinh toan mang tinh thuong mai cOng da dupe 
dua vdo su dung a mot s6 co quan nghien cuu voi cdc ITnh vyc rat da daug nhu cbe dp thiiy 
dpng luc, van chuyin trim tich, tran ddu, chit lupng nu6c..v.v. Mot s6 mo binh todn hpc 
CO kha ndng tinh toan va ung dung rat manh cung da co 6 Viet Nam, nhu MIKE (Vien 
Khoa hpc Thuy loi, Vien Co hpc), Delft3D (Vien Tdi Nguyen vd Moi truong biin, Truang 
Dai hpc Thuy Loi, Trung tdm Hai vdn vd Moi truang), SMS (Truong Dfii hpc Khoa hpc 
Ty nhien). Mac du chua dupe quan tam nhilu nhung cho din nay 6 Viet Nam viec ung 
dung cac mo hinh todn hpc phuc vu nghien ciiru tai nguyen vd moi truang bien cung dd cho 
nhGng kit qua buoc ddu Tat tich cue. 

Tai Vien Tdi nguyen va Moi truong blln, cac cong cu mo binh moi dupe sir dung trong 
nhitng nam gin day. Ddc biet Id tir sau nam 2002, mot so mo hinh chii yeu da dupe 
su dung nhu sau: 

Mo hinh Delft3d: Day la mot mo hinh ting hop 2 hoac 3 chieu (3D) do ViSn Thiiy lyc 
Delft (WL I Delft Hydraulics) cua Hd Lan nghien cuu phat trien. Mo binb ndy gom cdc 
module chinh nhu: thuy dpng lyc, chdt luong nuoc, sinh thai hpc, tram tich va dia hinh 
day, song (chinh la.mo hinh s6ng SWAN). Voi cdc tinh nang va uu diem ciia minh, 
Delft3d CO thi duoc su dung de mo phong- dy bao thuy dpng lyc, chat lupng nuoc, lan 
truyin chit gay 6 nhilm, van chuyen trdm tich va bien doi dia hinh a cdc vung cira song, 
VLing ven bien va bien khoi [27]. 

Mo hinh SHYFEM (Finite Element Model for Coastal Seas) duoc nghien cuu vd phat 
triin boi Vien Khoa hpc biin Venice (Italia). Day Id bp chuong trinb dya tren phuong phap 
phin tir hiiu ban dl giai cac phuong trinh thiiy dpng lyc cbo cac vimg dam phd, vung cua 
s6ng ven bien. Bo cbuong trinh nay co the diing de mo phong ddc diem thiiy dpng lyc, lan 
truyen cdc chdt gay 6 nhiem, chdt lupng nuoc va van chuyen tram tich [26]. 

Mo hinh COHERENS (COupled Hydrodynamical Ecological model for REgioNal Shelf 
seas) mo hinh so 3 chieu dupe xdy dyng trong thai gian ti!r 1990 den 1999 boi nhom cac 
nha khoa hpc da quoc gia (Bi, Anh, Hd Lan) thuoc cac to chiic nghien ciiu noi tieng 6 
Chau Au vd the giai. Mo hinh nay tap trung gidi cac bai toan ket hop gifia thiiy dpng lyc 
voi cdc qua trinh sinh hoc, 6 nhiem trong viing nuoc ven ba va cac bien nong ven them luc 
dia [9]. 

II. MOT SO KET QUA U N G DUNG CONG CU MO HINH 6 VIEN TAI NGUYEN 
VA MOI T R U Q N G BIEN 

2.1. Mo phong dac diem thuy dong luc 

Che dp thiiy dpng lyc trong thiiy vyc la mot ylu t l nIn quan trpng tac dpng den hdu het 
cac qua trinh dien ra trong do. Chinh vi vay no. dupe xet din diu tien trong cdc nghien cim 
ve tai nguyen moi truang nhu van chuyen trim tich, bli tu -xoi 16, biin dpng duong bo, lan 
truyen cdc chat gay 6 nhiem o cdc vung ciia song va ven biin. Truoc kia, dl ddnh gid cdc 
ddc trung thiiy dpng lyc, nguoi ta dya tren cac kit qud phdn tich tir s6 li$u khdo sdt do dac. 
Tuy nhien do ban cbe vl thoi gian vd s6 lupng khao sat nen viec ddnh gid dilu ki?n thiiy 
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dpng lyc thSng qua cac s6 lieu khao sat gdp rdt nhilu kho khan. Trong khi do, cac cong cu. 
mo hinh co the dupe dp dung vd cho nhung kit qua vl pban bl khong gian, biin dpng theo 
thoi gian cua cac yeu t l tbiiy dong lyc do. Voi nbUng loi Ich nhu vay, cdc mo binh thiiy 
dpng lyc da duoc dp dung cho mfit si khu vuc nhu vinh Bdi Tii Long, khu vyc vinh Ha 
Long - Bai Tu Long, ven biin Cat Ba - Ha Long, khu vyc cira song ven biin Hai Phong, 
vung ven bo chau thfi song Hing [1, 4, 9]. 

Tmh 1. Phdn bo trudng dong 'chdy d khu viec vinh Hg Lon^ - Bdi Tit Long (pha trieu lin-mita 
mua; a- trieu len; b- triiu xudng)[9] 

Tren hinh 1 la mot vi du ket qud mo phong truang dong chdy 6 khu vyc vinh Ha Long -
Bai Tit Long va vai tro ciia dao dpng myc nuac den bien dpng theo thai gian cua trucrng 
dong chay cung nliu anh huong ciia dia hinh den phan bo khong gian cua truang dong chdy 
trong khu vyc. Kha nang trao doi nuoc cua cac thuy vuc ciing nhu gifia cdc khu vuc khdc 
nhau CO y nghia quan trpng trong viec ddnh gid khd nang ty lam sach, sue tai moi truong a 
viing ven bien, kha nang nay ciing da duoc tinh loan dinb luong tir cdc mo binh thiiy dong 
lite [9]. 

2.2. Md phong dac diem van chuyen tram tich 

Nam trong khu vuc chiu dnh huong tryc tiep tir cdc dong vat chdt tir be thong song 
Hong vd s6ng Thai Binh, vimg bo chdu tho song Hong chiu nhtrng tdc dpng khac nhau do 
dong biin cdt tir luc dja dua ra. Nhirng tdc dpng nay vira co tac dung tich cycinhu tdng 
cuong boi ddp cho vimg chdu tho tao dat dai vd bdo ve bo bien..., vira co nhung tdc dung 
tieu cue nhu gdy bli lap cdc lulng vao cang, Idm due nuoc cdc khu du lich ven bien. Dual 
tac dpng ciia cdc qua trinh Ihiiy dpng lire, sy van chuyen trdm tich dong vai tro quan trpng 
trong qua trinh gdy ra nhiing tac dpng do. De tim hieu co che van chuyen tram tich tir cac 
ket qua do dac khdo sat se gap rat nhieu kho khan va han che, do do de hieu ro cac co che 
v|n chuyin trim tich 6 moi viing bien viec ap dung cac mo hinh todn la dilu can thiet vd 
c6 y nghia. 
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Hinh 2. Phdn bo hdm lugng tram tich la lung (kg/m ) tdng mgt khu vifc ven bd chdu thd song 
Hdng (nude lan - mua mua, trudc dap Hda Binh) [11] 

Nbung kit qud ung dyng mo binb toan de mo pbong van chuySn trdm ticb lo limg is cac 
kbu vyc ven biin Hdi Phong, viing ven biSn Cdt Bd - Ha Long, vung bien vinh Ha Long -
Bdi Tu Long, viing ciia ven ba chau tbo song Hong deu cho thdy vai tro quan trpng cda 
dong bun cdc tu luc dia vd dao dpng myc nuoc trieu dSn phdn bo theo khong. gian va bien'' 
d0ng theo thoi gian ciia trim tich lo lung trong moi truang nu6c. D6ng tram ticb cung cip^ 
cho khu vyc chii ylu tap trung vao miia mua, trong khi vdo miia kho lupng bun cat cung'̂  
cap it nen hdm lupng tram tich lo lung khd nho. Nhung noi xa cac nguOn cung cap t r ^ | 
tich tu cdc cira song chinh, vimg Co ham lupng trim tich lo limg cao kha nbo o sdt ven t 
bien dpng it 6 khu vuc phia ngodi co dp sdu Ion (hinh 2). Lupng v$n chuyen tram tich q 
cac mat cdt bdt Iq?̂  cung da duoc tinh toan va dybao dya tren mo binh todn [6, 11]. 
4.3. Mo hinh chat lirgng nirofc va sinh thdi 

Voi nhiing uu dilm Ion so voi cdc phuong phdp khdc, cdc mo hinh chit luoi^ nude va 
sinh thai da duoc img dung nhieu a viing bcr, dac biet la vung ven bien khu vyc Quang 
Ninh - Hdi Phong, noi c6 di san thien nbiSn tbi gicfi vinh Ha Long, khu dy trii sinh quyln. 
the ^ai Cdt Ba. Doi tupng dupe mo phong tinh todn tir mo binh todn la khd nang lan 
truyen theo khong gian va bien dpng theo thai gian ciia mot s6 nh6m chdt gay 6 nbilin hiiu 
CO, dinh duong va kim loai ndng. Mac du do nhilu nguyen nhan khdc nhau nbu thilu so 
lieu ddu vao, khong co dieu kien dl tiln hdnh cac thi n ^ e m ddnh gia cac h? so, tham so 
cua mo binb chdt lupng nuoc, nhung nhiing kit qua tinh toan dy bdo chat lupng nude 
(bmh 3) o khu vyc ven biin Cat Bd - Ha Long, khu vyc vinh Ha Long - Bdi Tu Long da 
cho nhiing ket qua buoc diu co y nghia ban dinh lupng, giup ddnh gid - dy bao anh bucmg 
ciia cdc nguIn gdy 6 nhilm dip chit luong nuoc cua moi khu vyc nghien cim vd dy bdo 
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theo m6t vai kich ban. M6t so mo hinh chat luong ntiac cimg da co dong gop nhit dmh 
trong vi$c danh gia siic tai moi tnrong o khu vuc ven biSn Cat BJ, khu vuc vinh Ha Long «J 
B4iTiiLong[l,2,4,8,10]. 

Hinh 3. Phdn bd COD (a) va BOD (b) khu vyrc ven bien CdtBa - H(t Long t(ii thai diem 
meac lan (miia mica 2007)[2J 

Tmh 4. Phan bo tao khdc (non-diatoms) khu vuc ven biin Cdt Ba - H41 hong tai thai diem nua 
\ lan (miia mua 2007)[8] 

' Nhimg tac dpng tieu cue cua con nguoi khong nhung lam suy giam chat luong moi 
' tni6ng nude ma con c6 anh huong nhat dinh den sinh vat. Mot trong nhimg bieu hien do 
dugc thi hi?n qua si,r hinh tharih nang sudt so c4p ciia thuy v\rc. De danh gia nhung anh 
huong do, cac m5 hinh sinh thdi S& dugc ring dung o khu vuc ven biSn Cat Ba-Ha Long va 

• vjnh H? Long-Bai Tu Long dS m6 phong va du bao su hinh thanh nang sudt so cdp o cac 
khu v\tc do trong mot s6 kjch ban khac nhau [2, 8]. Nhirng k8t qua do tuy mcri chi la buoc 
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ddu nhung mo ra huong ling dun^ mo hinh todn trong n ^ e n cuu moi trudng biin mpt 
each CO he thing tii cdc ylu t l nen (thuy dpng lyc) dSn dien bien o nhiem (chat lupng 
nude) vd smh hpc (su hinh thanh imng suit so cip). 

Hinh 5. Phdn bd Chlorophyll-a d khu vuc vinh hg Long -Bdi_ Tie Long trong ky 
triiu cudng, miia khd, ndm 2008 (a~ nude Idn; b- niedc rdng) [2] 

lA. Md phong va dy bao lan truyin dau klii xay ra sy c6 irka diu , 

V6i vi tri dia ly thuan loi, viing ba tay vinb Bac Bp co cdc tuyen du6ng hdng hdi quan|; 
trpng tu cdc tinh phia bic di cac tinh phia nam va quoc te. Cung voi sy phdt triin vd kinh t§ 
xa hSi, nbu cdu van chuyen hang boa bang dudng thuy ngay cang tang tii d6 cung ldm xuit' 
hiSn nhilu hon cac nguy co xay ra sy co tran dau, mpt trong nhiiag thdm hpa doi v6i m6i 
truang siob thai. De \san che nhiing anh huong tieu eye do sy co tran diu gdy ra thi ling 
ctiu kip thdi Id phuong phdp hi$u qud nbat va vipc ung dyng cdc m6 hinh todn se cung cip 
nhung tbSng tin can thiet giup xay dyng cac phuong an ting ciiu. 

Hinh 6. Bien ddi vet ddu tan trorig nude (kg/m3) tgi cua song Bgch Ddng khi xdy ra su 
cd luc trieu len -miia mua (a- sau si/ co 6h; b- sau sye co Jlh) [7] 
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Kit qua ciia mo hinh trdn diu cung cdp cac thong tin ve vi tri, pham vi xu hu6ng di 
chuyin cua vpt diu loang kbfing nhiing tren mat bien ma con cd duoi m t̂ nuoc. Mo binh 
tran diu con Id c6ng cu giiip dy bdo cdc khu vyc co the bi dnh huong do sy cl trdn diu gay 
ra. 

Cho din nay, mQt s6 m6 hinh trdn dau da dupfc tbiSt Islp de mo phong Ian truyin diu khi 
xdy ra sy c6 trdn diu gia dinh tai mpt so khu vyc nbu vjnh Ha Long, vinh Bdi Tvt Long, 
khu vuc ven bien Hai Phong [5, 7, 10]. Cac k6t qua cua cdc mo binh tren da cung cip kM 
diy du vl xu huong di chuySn theo khong gian, biin dii theo thoi gian cua vet ddu, hdm 
lupng diu trong nuoc, lupng diu nii tren m t̂ va lupng dau bdm ddy a nhiing khu vyc gia 
dinh xdy ra sy co tran dau (hinh 6). Tuy nhi&i, de c6 the dp dyng mo hinh trdn dau mpt 
each hipu qua hon can xdy dyng in^t b6 co so dii Ii6u vl cac viing nhay cam de xay ra sy 
c6 trail diu, tr6n co so d6 trong trudng bop xdy ra sy co, chi can thong ̂ ao vi tri, lupng ddu 
tran ra, dilu ki^n kbi tugng...thi sau thoi gian ngan nhit co thi, m6 hinh se cho ta kit qua 
vl phdn bl Iheo khong gian va biin d6i theo thai gian cua vet dau, gop phin dua ra nhiing 
phuong an \mg ciiu nhanh nbit 

2.5. M$t sh ihig dyng kh^c 

Ngoai nhiing iing dung tren, m^t s6 img dyng khac cua mo hinh todn hpc ciing da duoc 
thyc hi$n phyc vy dy bdo nhung tac dpng Idm thay doi dieu kifn thuy dpng lyc, vein 
chuyin biin cdt va chit lupng nucfc ciia mpt boat dpng diu tdc dpng do do thai, nsio vet, 
khai thdc cat, cdc c6ng trinh bd:.v.v.. Tir nhiing kSt qud phan tich dy bdo do, gop phan dua 
ra cdc dl xuit l^in cbl, gidm thilu nhiing dnh hudng ti6u cue cua cac boat dOng do. 

Hmh 7 Phan bo tram tich la lung khu vuc ven bd Tien lang trong mua mua (nude rdng. 
^ tdng mat; a- Men tgi ; b- du kien khi cd sdn bay)[12] 

Tr6n hinh 7 Id mpt vi dy dy bdo dnh hudng cua tuyln de quai ven bd Ti6n Lang (nai dy 
kiln Idm sdn bay qu6c tl) din dilu ki$n tbuy ddng lyc va vdn chuyin trim tich d khu vyc 
ndy [12]. Theo d6, khi hinh thdnh tuyln d6 ndy, dong trim tich tii cua Van tic vd Thdi 
Bhih se tdng cudng dich chuyen lin luprt vl phia dong bdc va tay nam. 
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III. KE;T LUAN 

Mac du con cd nhilu ban cbl nbung viec ung dyng cac mo hinh todn hpc d vimg cua 
song ven biin d Vi6n Tdi nguyen vd Moi trudng bien da cung cap cac thong tin mpt each 
dinh lupng vl dac dilm thiiy dpng lyc, trao dii nude, Ian truyin yd biin ddi cdc chit gay 6 
nhilm, sy hinh thdnh ndng suit so cip d mpt so khu vyc trpng diem theo cac kich ban khac 
nhau. Ngoai ra cac ung dung mo hinh todn da budc dau tiep can dy bdo nhirng tdc dpng 
cua con ngudi va biin ddi khi hdu den moi trudng nude, hinh thanh nang sudt so cap d khu 
vyc nay. .•, 

Cdc ung dung md hinh todn hpc d vung cira sdng ven bien da duoc thyc bien d Vi?n Tai" 
nguyen va Mdi trudng biin ndi rieng va Viet Nam ndi chung tuy da cd nhung thdnh cong 
budc diu nhung dl cd thi cung cdp nbieu thdng tin hiiu ich Jion phuc vu ngbien ciiu tai 
nguyen va mdi trudng bien tbi can thiet phdi khac phuc nbung ban che cdn ton tai nhu thieu 
so lieu diu vao thi cdy, h ^ cbl trong kiiih nghiem xii ly sd lieu va lya chpn cdc tham sd. 
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