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1. MO DAU

Twong tic sbng bién 13 bai todn thiy déng lyc sinh théi quan trong vi phirc tap trong hwéng
nghién ctru khoa hoc théi sy, réng 16n hién nay trén the gisi: twong téc bidn-luc dia. P8 véi cic
qudc gia cé mang hréi sdng chdy ra bién diy djc nhu Viét Nam, chit lvong nwéc mdi trwdmg bién
ven b chit y&u bi chi phdi béi khéi lwgng vi thinh phin cic yéu ¢8 nha phil sa, dinh dwéng, kim
loai ning, chlorin hitu co v.v... do sbng t3ira cing céc qud trinh thdy dong, thdy héa, thdy sinh,
sinh héa xiy ra & d6. Vimg bién bi dnh huéng 13 ving bj truyén t4i v khuy&ch t4n cic yéu t8 dy.
Pham vi dia Iy cda viing 6 dwge xdc dinh chd y&u béi cic loai dong chiy: sbng, triu, gié va qué
trinh khuyéch tén. Ranh gidi nwée duc vi nuwée trong d& dwee x4c dinh nhé phwong phip inh
vién thim ciing c6 thé coi 1d ranh giéi chi yéu cda sy lan truy®n cdc loai chit 6 nhi¥m do séng tai
ra. M& phdng dwoc ranh gidi d6 cé thé gidp ich ddng k& cho viée ddnh gid twong tic sdng bidn,.
cho vige giéi han ving 14y miu khi khio sdt thwe dia vi cho phép suy luin v& ving ciing nhw lbc
khéng cb 28 lidu khdo sit... C6 2 phwong phip md phdng chinh: Phwong phép truyén tai khuyéch
tdn vi phwong phip ngiu hinh (Random Walk). Phwong phdp thié nhit 13 phwong phép quen
thude & Viét Nam vi d3 st dung hidu qui trong nghién céu, mé phdng qué trinh x4m nhip min
[1], gin diy 1 v8n 48 chua phén vi cung di thi nghiém mé phdng nwéc duc & ving cika sdng [2]
Tuy vay phwong phip d6 ¢6 mdt s§ diém han ché do ndy sinh vin &% khuy&ch tin s§ cing nhe
t8c dd truyén kich dong vé han. Bii bio ndy trinh biy k&t qui nghidn ctu cla céc tdc gid trong
viéc st dung phwong phip thi 2, c6 18 12 Tin d3u tién & Viét Nam, 88 mé phéng sw truyZn tdi v
khuyé&ch tén tap chit néi chung, thong qua viéc md phing viing nwéc duc & ciba séng néi riéng vi
so sanh véi dnh vién thim. _

Phin 161 06i dung nghién ciu dwge thwe hign trong khudn khd d& t3i KT.03.07 “O nhidm
bién do sbng tii ra® cda chwong trinh Bién KT.03 {1992-1995) [3] v4 dwec sy hd tro vE kinh phi
cia Chiong trinh nghién ctru co bin thong qua d8 tai “Mét s8 vin d8 co bin trong thiy déng luc
hoc bién” mi 8 2.3.5.

2. MO HINH SO TRI

2.1. Co s& cda phuong phép ﬁgau hanh

Theo m& hinh ngiu hinh, khéi lrong chit bin tir sdng d8 vio bifn dugc bitu difn nhw tip
hgp N hat 1dng riéng bigt. Mdi hat idng chuyen déng theo 3 chitu khéng gian véi phwong trinh
chuyén déng cla tdm quén tinh clda hat thi ¢ cé dang:
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trong dé R; 1a véc to ban kinh cda vi trf hat 18ng thér ¢ tai thyi didm ¢, ;13 véc to vin tSc trung
binh vi @; 13 véc to chuyén d3ng rdi. Biét hai véc to vin t8c d6 c6 thé bift vi trf cda ham 1dng 1
tai thod diém bat ky. :

S8 Irong hat roi vio mét thé tich hinh hoc ¢ dinh n3o 46 s 13 ham lwong eda chit ban tai
d6. Liy trung binh ham lwgng nhin dwoc theo chidu siu ta 58 ¢6 phin b3 néng dd chit bin theo
chiéu ngang. '

D& giii phwong trinh (2.1) ¢in tinh T; vi @. Céch tinh vin t3c trung binh T s dwoc gidi
thi¢u trong phin dwéi diy. Vin téc thing gidng 4; 13 mdt dai lwong ngiu nhién. Do vin tdc ndy
ma sau thod do;;.n AT hat 1dng s2 dich di dwoe mat 43 dai AX(=;, i, z:). Doan d¥i ndy dwoe xdc
dinh m&t cdch ngiu nhién theo phin b8 thdng ké xdc dinh. Nhw viy, hiéu ing chuyén ddng ri &
day dwge md phdng nhiw 13 xic suit dé hat 1éng cb thé chuyen dich dwgc mét doan AX; sau buwdc
therd gian AT.

Dé dom gin, ta s& xét truo‘ng hep mét chitu, bd qua thinh phin 44i lwu trong phirong trinh
tai khuyé&ch tin rdi:

Ci = DCiq (2.2)

N&u tai thdi diém ban d3u ta cho phin b8 nbug d8 c¢é dang hdm Dirde, téc 13 cho nbng 46
tap chit tip trung qua.nh mét 1an cin dd nhd C(z,0) = M§(z) thi phwong trinh (2.2) ¢6 nghiém
dang {1]:

C(z,t) = M(4nDt)~2/2 exp[—=? /(4Dt)]

Pit ¢? = 2Dt sau d6 thay vio phwong trinh trén ta dwgc nbng 45 ¢6 dang phin b8 chuin
véi k¥ vong toin hoc bing 0 vi phwong sai bing .

Tir dinh Iy giéi han trung tim trong Iy thuy&t xdc suft ta biét phin b8 chuin Gauss 13 gidi
han cia phin b8 nhi thirc d8i xing, ma phan bd niy lai cé thé bidu difn chuyén déng ngiu nhién
cita cdc phin ti, sao cho cic phin t& d6 ¢b thé dich sang phia phii hojc phia trii mét doan Az
nhr nhau sau bwde thed gian At nhw nhau véi xic sudt p.

Nhw viy, sau n bwéc th¥i gian, khoéng céch téi vi trf ban diu cfa phin td thi ¢ s& 13
AX=2Az+ Azt .-+ Az (n Bin)

z = Az(2p — n) (2.3)
trong 46 ‘
p="C,(0,5)" (2.4)
Phwong sai 88 1a '
o? = nAz?, hay Az=1(2DAt)/? _ (2.5)

Diu cda bidu théc (2.5) dwoc xdc dinh mdt cich ngdu nhign. Ti (2.5) ta xdc dinh dwoc u;.

Phwong trinh (2.1) dwoc gidi véi cac didu kign sau:

- Trén bién 1éng: thudng gid thi€t ring néu tai mét thoi diém ndo @6 hat ldng dwge xét roi
vio lin cin dd nhd cia bién 1dng thi tir th¥i diém san 46 né dwye coi nhw ra ngodi ving xem xét,
néu sau bwéc thii gian At hat 46 khéng quay tré lai ving tinh.

- Trén bién ctrng vi ddy: dnh hudng cda bd v ddy dwgc xét d€n biing céch coi ring hat 1dng
¢6 thé thim qua hofc mic can tai d6. Dang cu thé cda céc bidu thic vwong ¥ng phu thude vio
di4c trung co 1y héa cida ber, d4y vi cla ban thin chit bin.

- Thoi gian s8ng: Néu chit bin ta xét c6 th¥i gian tBn tai hitu han thi kh&i lwgng chit d6 sé
bi gim di so véi hwong thai vio nwée bién va hrong gidm bét di d6 dwoe thwe hién bing cich don
gidn 13 loai nhiéng phin té d3 qud thii han ton tai ra khéi danh sich cdc hat 1dng mi ta theo d5i.
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V8 c4ch tinh dong trung binh: Trong khude khé nghién ctu niy, dong do séng chwa dwoc
tinh d8n. Déng tridu, ddng gié trong mitn hai chifu ¢b ihé tinh theo md hinh 83 tri nwdc ndng
phi tuyén hai chi¥u (trung binh héa theo chidu siu) d3 xiy duyng vi phét trién trwéc ddy & Phin
vién Co hoc Bién [4].

Néu ta xét phin bo chét ban trung binh theo chifu sfu thi mé hinh 86 &4 a8 xdc dinh vin
tdc trung binh nlumg néu ta cin xét thém pha.n bé cha.t ban theo chleu sau thi cd t.he st dung
cong thic [4]: - C

U) = %ﬂ In Lg—og—"'l (2.6)

trong d6, U 14 t8c 46 dong tridu trung binh tai 46 sdu 2, Uy vin t8c ma sés cla ddng tri€u, ko,
k, 1 cdc hing s8, ko thudng 18y bing 0,41 cdn k, thay ddi trong kholng 0,003 dén 0,2. Uy dwge
tinh qua dong tridu trung binh theo céng thitc suy ra tir phin b trén bing cich 13y tich phin
theo chidu siu.

Chuyén ddéng tha.ng dimng cla dodng tritu dwec tfnh don gidn bing dao him theo thdi gian
cla sy thay 8 myec trifu. Dong gié, d5i khi con dwge tinh mét cich don glén (n€u c6 thé bd qua
dnh hwdng cla dia hinh by, ddy va tru‘t‘:rng vin t8c gi6 c6 thé coi nhw khd dBng nh:’it). Theo céch
tinh niy, ngudi ta coi tc 45 dong chiy glo tai mit thodng song song véi véc to vin t8c gib va co
tdc 46 Uy = 0,03Wy, trong 46 Wig 13 t8c 46 gi6 tai 46 cao 10m. Co thé tinh vin tSc dong gid.
theo chleu siu nhw sau [4):

U (2) = Us(38(1 — 2/h)? — 4(1~ 2/h) +1), b1 dd sau 27

Cé nhirng truwdmg hop cin luu ¥ dén bre ning, ndi cda hat 1dng chira chit bin. Thi dy, theo
lugt Stokes ¢ thé tinh vin tSc ndi cha hat diu nhuw sau [2§:

up = gd>(1 — Dy/Dy) /187 (2.8)

trong dé v I hé s& nhét dng hoc cda nuwdc bidn (m?®s™1), Dy, Dy 13 mit 45 diu vi nuwée bién

(kg/m®), d 13 duwdng kink hat diu (m).

2.2. Chwrong trinh tinh

Mbt bd chwomg trinh tinh dwoc viét bing FTNT77, dva trén mé hinh (2.1) - (2.8) 48 dwec
xiy dung, thi nghiém vi ghép ndi véi phlin m8m sin ¢ tinh dong tridu, ddng gid b luu ¥ dong
séng vi dia hinh phitc tap, cdi dit trén mdy PC386. B3 chwong trinh ndy cho phép ms phéng sy
lan truy®n chft bin thy déng: diun, kim loai n3ng, chit dinh duimg chlorin hitu co hda tan trong
nwéc hofc cic hat rin lo lkng trdi theo dong sdng ra bién. S§ ligu vio 13 hru lwong nwrée sdng vi
tap chit, cic hing &8 thiy tridu, tredmg gi, bin 48 dja hinh, vi trf, cedng 45 vi thii gian hoat
déng cida cic ngudn tap chis.

V& nguyén tic mé hinh niy cé thé bao gom mbt s qué trinh thiy héa, thdy sinh khéc néu
bigt dinh lwomg dwoc ching (thwdng 13 thdng qua thye nghiém).

2.3. Phwong phép hiéu chinh

Cé thé nh#n manh ring néu viéc xiy dung md hinh 88 tri cho phep mb phdng mét hién twong
ki¢u vét nwéc tir sdng ra bién (dang Plume) ¢6 lun § dwoc chc yeu t8 chinh y&u ké trén 13 mdt
vidc kh4 phirc tap thi viéc hiéu chinh mé hinh cho pl'n‘l hcrp véi 88 ligu qua.n tric & Viét Nam 13
khéng d& ding gi vi nhirng khé khin sauw:

a) Khé ¢é dwgce lwn lwgng nwée vi chat ban chinh xic ngay tai cia séng cin mé 4.
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b) Ban thin viéc md phdng bic tranh dong chiy cho viing hep ddi hdi @9 chinh xic cao hon
d5i véi mign rong.

¢) Khé cé dwge bin 46 dia hmh cip nhjt vi dd chinh xdc, ddng bd véi s6 lién do vi diy 13
ving dia hinh thwdng thay d8i manh nhét.

C%n ci vio khi ning hién thwe cda viéc hiéu chinh, & ddy 43 si dung inh vién thim duwgc
cung c3p trong [5]; chd y&u 14 ranh giéi viing nwéc trong, nwée duc v nhin nwée duc d8 so sénh;
¢dc tham g8 34 hidu chinh 13 hru lwong séng, tdc 46 gid vi thi gian sdng cda tap chit. Céc théng
58 khéc 18y vio thoi ki ¢6 inh vién tham

3. KET QUA MO PHONG VUNG NUGC BUC & MOT SO CUA SONG

Pi st dyng md hinh 58 tri néi trén 4 mé phdng vét nwéc duc & cic clra song Balat (sdng
Heéng), sdng Han vi sdng Tien (séng Ctdu Long). K& qud hidu chinh cho thiy sw phit hop chip
nhin dwoce cd vé ranh gidi nwéc trong, nwde duc 1in nhin nwée duc vi s thay déi theo céc pha.
tridu cing nhitng dic trwng dinh tinh thiy déng luc hoc néi chung. Sau diy s& trinh biy chi tlet
hon cho viing cifa Balat va cira séng Han vio mia li.

Ving cira Balat

- So 45 vién thim mda lii (hinh 1) cho thdy sau khi ra khdi cika, vét quit }én phfa Déng Bic
theo géc 45°, ¢ nhin ddm, kéo dai d¢n gin diém (20°25°, 106°50") clng véi che ca phia Bic
{(nhw nhénh ludng phia Bic vi ctra Tri Lf) tao thinh mét khu vee nwée dye tir (20°12°, 106°387)
d&n (20°30°, 106°55’) vé1 mdt 8 nhin dim c6 tinh dia phuong tai cic cia phu dé.
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Hink 1. M3 hinh cta Balat -
Nhimng dwémg litn nét 13 nhitng ranh giéi cdc viing o6 48 duc khdc nhau clia dnh vi¥n thim
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M3 hinh phdn dnh duge cde dic tinh trén gau khi chay m8 hinh 228 gi& véi gié 12 m/s. Chn
lwu ¥ ring birc tranh phén bd trén twong d8i 8n dinh san c& 114 gi tinh.

Vung cira séng Han

- So @5 vién thim mia i (hink 2) cho tha.y san khi ra khéi ciba nwéc song tao thinh mot - -
~viing nwéc duc bit nguon ti mdm d4s phfa gifra déng b vink c¢é toa 45 (16°07°30", 108°13’ 25”), o
gip dudng kinh tuy&n 108°11’ tai 16°08°20” hoi nhd sang phia tréi dwdmg 108°11° rdi quit lai gip
duwdng A6 & 16°06°30” rdi lwon sang phia ddng nam di qua diém (16°06°, 108°12’). Nhin duc cé
d5 dim d¥c hon vi gin nhu lip lai dwdng bao 46 nhung thu hep hon. :

M4 hinh sau khi chay 192h véi gié SW 6m/s phdn 4nh dwgc cdc dic tinh trén.
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Hirh 2. M5 hinh cda séng Han ‘
Nhimg dwéng lign nét 13 nhitng ranh giéi ¢dc viing cé d% duc khdc nhau ciia 4nh vidn thim

4. NHAN XET VA KET LUAN

Cic két qud st dyng phin m®m néi trén 48 md phéng s8 tri cic vét nwéc duc & cta séng
vi lan loang vét diu do sy 8 d6i véi cic viing khdc nhau cho phép két luin ring: Phwong phdp
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ngiu hinh cé nhidu tridn vong tng dung t3t ngay cd trong dieu kién Viét Nam (thi€u s8 ligu quan
tric) ¢ mé phdng sw truyen tii v khuyéch tan cdc tap chdt tir cdc ngudn xdc dinh trong méi
trrdmg nurée ¢6 chi ¥ dén tinh phéc tap cda hg théng dong chdy vi dia hinh. Song clin luu §:

- 88 hat 14ng N cin chon chi y&u phii hep véi bd nhé trong cda mdy tinh va théi gian tinh.
D& vé6i may PC386 chon N khodng 10000 dén 15000 véi trudmg vén t8¢ tinh trwéc kkodng 10000
nit lwéi.

- Hé 58 khuyéch tdn D cin chon ty I véi 4§ i6n vung tinh.

- Déi v&i céc viing cé bién dd trieu lém phin b8 nbng 6 phu thude rd rét vio céc pha tridu.

- D&i vé&i chc tap chit c6 45 lng 16n (bin cdt) thi két qua it phu thudc hon vio trudng gié
80 v&i céc loai tap chdt hoa tan hoic ndi (diu). _

- Théi gian sdng cia hat dd 1én cho phép md phdng dwge cic ving ¢é ndang 46 i6n & xa ngudn.
Tuy nhién digu d6 cé thé giy ra nhitng kéi qud khéng chip nhin dwgc & mdt 8 tredmg hop khic.

- Khi ting lwu lwgng cda ngudn thi phii cin ting s8 lwgng hat rvi rac (N) dé ¢6 sw phin b
pha hop vE khdi lrgng.

Pia chi: Nhin ngdy 25/2/1995
Phin vién Co hge Bién, Vién Co hoc
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SUMMARY

MODELLING OF TURBIDITY WATER PLUME AT ESTUARIES

In the paper results of numerical simulation of turbidity water plume based on the Random
Walk technics are presented. A software which allows to describe the boundary and distribution
" of contaminant concentration of a plume with river and contaminant discharge, tide and wind
currents and complicated topography of the basin taken into account, has been developed. The
carried out numerical model has been verified well by remote sensing images for classification of
the turbidity distribution of Red. Han and Me Kong estuaries. Some remarks have been made for
using of the numerical model.
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