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Tap chi CAC KHOA HOC VE TRAI AT

KET QUA BUGC PAUNGHIEN CUU HUONG VA
PHAM VI PHAN TOA VAT LIEU PHU SA
SONG HONG O VUNG BIEN VEN BO VINH BAC BO

I. MO DAU

Hang nam he thong song Hong dé ra bién mot
lugng ph sa rdt 1on, vao khoang 110 trieu tdn,
dirng vao hang tht 8-9 so vdi cic hé thong song
khac trén thé gidi. Qua trinh phan tod vat ligu phu
sa song Héng & vang bién ven by Viet Nam con
chua duge 1am sang to vé khong gian va thoi gian
va dic biét 1a anh hudng cua ching d6i voi qua
trinh bdi tu tao quy dat moi, qua trinh x6i 16 va
sinh thai moi trudng bién... Cho dén nay c6 mot s6
két qud nghién ciru lién quan dén van dé ndy nhu
bun nau song Hoéng va pham vi anh hudng clia no
trong vinh Bic Bo (Nguyén Chu Héi, 1989), vé dai
bun sét nau héng ven bd Tay vinh Bic Bo (1990)
[3], anh hudng cua nudc duc song Hong
(KT.03.07) cua Pham Van Ninh (1996) |9], van
chuyén bun cat song Héng trong d6i song vd ven
bién Viet Nam [4-6]. Su phan tod vat liéu phu sa
séng Héng & ving bién Viet Nam va anh hudng
clia n6 dén qua trinh dia - dong luc [7]. Song do
méi chi 14 cic ket qua so bo ban ddu.

Ngudn vat liéu phi sa song Hong voi kich ¢&
bun cat, thanh phin vo co va hitu co duge dua ra
bién va phan toa trong pham vi viing bién gdy anh
huong 16n dén ham luong vat liu lo ling, tinh
chat 1y ho4, ham luong chat khoang, téng luong
chat hitu co dugc tao ra nhd quang hop trong nudc
bién. Hon nifa su c6 mit cua vat lieu phi sa song
dnh hudng dén qua trinh bdi xoi ddi bo bién, bién
dong ludng lach clra song va qua trinh sa lang bién
ddi dia hinh diy bién, ton tao cac thung liing ngdm
hodc tao ra cic con, gd ngdm. Cic dong vat liéu
bin cat song Hong con dong vai tro rat 1on déi voi
moi trudng sinh thai. Vé thanh phdn vat chat, trong
vat lieu phu sa song Hong chita ham lugng silic
nhatdinh & dang dyoxit silic (SiO,) va silicat (SiO4)
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va ham lugng dang k€ chit min hitu co. Cic
khoang chét va mun hitu co trén 12 nguén thitc in
truc tiép hodc gian tiep cho nhiéu lodi sinh vat phi
du (plankton) va sinh vat diy (benthos), tdo cdu da
(coccolithophora) va cac sinh vat an bun (deposit
feeder - detritovares). Nhitng loai sinh vat troi néi
va day lai 1a ngudn thite an khong thé thiéu dugc
cla céc lodi ca.

Vai tro cla phu sa song Héng trong su hinh
thanh cic dong vat liéu bun cat 1a tao nén cac bai
béi ven bién clra song, 12 ngudn quy dat mdi quan
trong cho cong tic quy hoach va phét trién nong
nghiép, nuoi trong thuy sdn, qua trinh bdi-x6i cira
song 1am bién dong ludng lach (giao thong pha
song - bién), dong thdi phi sa ciing 13 nguén c¢b
khd ning gay o nhiém bién bdi c¢ic nguyén 5 vi
lugng c6 trong vat liéu bun cat.

Trong bai bio ndy chang t6i médi chi dé cap toi
mot s& két qua ban ddu vé hudng van chuyén bun
cat song Hong va pham vi lan toa cia chang trong
ddi bo bién vinh Bic Bo bing phuong phap nghién
ciru thuy thach dong luc va mo phong toan hoc.

II. VAI NET VE VAN CHUYEN BUN CAT

Nhu ching ta di biét, su van chuyén bun cat
trong song thuong ¢ dudi hai dang lo ling va lan
sat diy. Dang bun cat van chuyén lo ling thudng
c6 kich thudc hat ¢d nho, duong kinh hat bé hon
0,01mm (bot, sét), con bun cat G thé 1an ¢ dudng
kinh hat 16n hon 0,0lmm (cit, san, sOi, cuOi).
Huéng van chuyén bun cat & trong song thudng
don gian va chi yéu mot hudng tir thugng ngudn
vé ha ngudn (ctra song). DI véi bun cat duge van
chuyén tir ctta séng ra bién thi rat phitc tap, co
nhiéu hudng khic nhau, phu thuoc vao nhiéu yéu



t6, trude tién 12 phu thude vio luu lugng dong chdy
cua song, Néu luu lugng 1én, téc do dong chdy
manh, phi sa séng cé thé dwoc phan tod ra xa by
hon. Sy van chuyén theo cac huéng khéc nhau phy
thu¢c vao chinh huéng séng téi bd (huéng gib),
dong triéu, dia hinh day va dudng ba... [7].

Trén cd sd nghién ciru thanh phén vat chat phi
sa song Héng ma chl y&u [ thanh phdn khoéng
vat ning (KVN) & cdp hat san cit va trong sét,
cling vi vigc mo phdng toan hoc sy lan truyén phi
sa lo ling song Hong & cira Ba Lat (cra song
Héng), chiing t6i dwa ra mot s6 nhan xét budc ddu
vé hudng va su lan tod clia ching.

Su van chuyén bun cit ven theo bd bién rat
phirc tap. Cic vat liéu van chuyén doc bd bién phu
thudc vao mua va hudng gi6 hang ngdy trén bién.
Cac vat chdt trdm tich ven bd bi bit lén bdi song
ludn luon & trang thai chuyén dong khi c6 séng dé
vao bd. Hudng song thay déi s& din t6i su thay déi
cua hudng van chuyén trdm tich. Bdi vay su van
chuyén cia cac vat chat & ven bd bién ludn luon
bién dong va phu thudc vao thoi gian. Hudng van
chuyén bin cét c6 thé 12 hudng tirc thai va hudng
van chuyén trdm tich 12 1au dai.

Néu truong hop séng d6 thing géc voi dudng
bo, bin cat chi dich lén xudng theo mat sudn bo.
Cac hat c6 kich ¢ 16n duge dura lén bo, cac hat ¢6
kich ¢& nho chuyén dich ra xa bg.

Néu truong hgp song dd vao by dudi mot goc
nhon thi bun cat dich chuyén theo huéng doc bo.
Chiing c6 thé€ dich chuyén sang phia phai hoac trai
tuy thuodc vao hudng séng dé vao bd. Qua trinh
dich chuyén bin cat § déi by rat phirc tap va phu
thuoc vao dong chdy song ven bd (dong ven). Su
van chuyén bin cat 1a qué trinh lien hop clia song
va cac loai dong chdy ven bo khac.

T8c do va khdi lugng bun cat van chuyén doc
b& thudng 16n nhat khi hudng tia séng tdi by dudi
mot goc nhon 45° twong ddi voi dudng bo. Néu tia
song t6i bo dudi mot goc khoang 90° thi budc di
clia cac hat bin cat 13 phd nhat.

St van chuyén trdm tich doc bd phu thudc vao
huéng van chuyén ban cét c6 lugng troi hon ; xdy
ra theo timg mia khac nhau, tham chi theo timg
ngay, timg gio. O nudc ta co hai huong gid mua ré
rét, huéng gi6 mia Dong Bic va hudng gié mia
Tay Nam. Su van chuyén bun cit doc bé phu thuoc
vao hai moa gi6 chinh dy. Két qua nghién ciru van

chuyén bun ct doc bd bién cho thay luong bun cét
van chuyén doc bd vé phia nam 1én hon vé phia
bic [7].

IIl CAC PHUONG PHAP NGHIEN CUU
VA KET QUA

1, Phuong phép thuy thach dgng lue

D¢ xéc dinh huéng van chuyén trdm tich song
Héng va viing dnh hudng cla chiing bing phuong
phép diamao - thuy thach dong luc,théng qua thanh
phén KVN dic trung, trude tién phai x4c dinh "Bo
ma khod cic KVN dic trung" cta trdm tich séng
Héng. Trén co sd xac dinh cic KVN dac trung d6,
ta bat ddu xem xét cac thanh phdn clia chiing van
chuyén va nhan biét qua sy dich chuyén KVN ven
bo dén dau theo mia. Ving anh hudng cla trdm
tich song Hong dén dau, chinh 13 noi c6 mat cia
cdc KVN dic trung ctia trdm tich song Hong duoc
dich chuyén dén.

Nghién ctru KVN 1a mot trong nhitng hop phin
cta trdm tich. Viec nghién ctru KVN ciing nhu
nghién ciru cac hop phin khac cho phép dién giai
nhiéu vin dé quan trong lién quan dén qua trinh
thanh tao trdm tich, cling nhu nguén cung cdp vat
liéu, hudng van chuyén cta chiing, va ving anh
hudng cla moi truong trdm tich. KVN 1 céc
khodng vat co ty trong nang tir 2,9 trd lén nhu
Inmenit, Ziacon, Rutin,...

Mot dac thu khic 1a méi t6 hop KVN chi phd
bién va mang tinh chat dic trung cho timg khu vuc
dia chdt khac nhau, chi thj cho nguén vat lieu trdm
tich. Trén co s cia KVN tiéu biéu lién quan t6i
nguén goc cung cdp, nhan biét dwoc sy dich
chuyén clia ching (vanh phan tn). Trong qué trinh
nghién ctru KVN con luu y dén kich thudc, hinh
thai cia cac t6 hgp cac KVN. Cac KVN db cbd N
nghia 16n d6i voi su 1y gidi vé co ché van chuyén
va quang dudng van chuyén cla chiing.

D€ xac dinh cac KVN dac trung ctia trdm tich
song Hong, cic tc gid d Iva chon céc t6 hgp KVN
dac trung c6 trong cac miu ldy & cac 16 khoan Dé
T, & dong bang Bic Bo ven song Héng trong tdng
dat Holocen (Qg), v6i 4 vi tri khac nhau : Ha Noi,
Hung Yén, Hi Nam, Thai Binh va Idy két qui
thanh phdn KVN trén long song Héng hién dai &
Ha Noi, Hung Yen va Ha Nam. Cic KVN song
Hoéng phén 16n thudc ngudn goc bién chat - gnei.
Dai chi€u cic thanh phdn KVN cé trong cac 16
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khoan, trong bé mat long song Hong, va KVN ¢
trong trdm tich tdng mit ving ven bién cha cic cta
song Tra Ly, Ba Lat va Thai Binh dé tim ra bo khoa
chung cho bun cat song Hong [6, 71.

Trén co sd két qua thanh phdn KVN c6 trén
long song Héng hien dai, ctra song Hong va céc
bai béi cla ching, thong qua tdn sudt xudt hién va
ham luong phin tram (%) chia trong cac miu
chiing ta rdt ra dugc cdc nhom t6 hop KVN riéng
dac trung clia trdm tich song Hong va céc nhém 6
hop KVN khac nhau.

Dé dim bio do tin cay cho bo khod chudn
KVN ctia trdm tich song Héng, ching toi da tién
hanh khao st 14y mau phan tich bun cat & hai ctra
song chinh ndm ¢ hai khoi dia chat khac nhau ké
can. Do 1a cira song Thuan An d Thira Thien Hué
thuoc khoi udn nép Bac Trudng Son (Bic Trung
Bo) vd @ cira song Bich Ding (Hai Phong) thuoc
khai uon nép Pong Bac. Cic két qua phan tich ndy
nham muc dich déi sanh voi thinh phéan vat chit
biin cat song Héng vdi thanh phin vat chat (KVN)
cua cic khdi dia chat lan can [71.

Ngoai ra con ti€n hanh nghién ciu thanh phén
KVN trong sét 1a kich ¢3 hat nhd hon va cd khd
nang van chuyén di xa hon.

Cac két qua phan tich thanh phin KVN cta céc
miu sa khoang 1ay trong vung thung ling song
Héng va & viing ctra song Thai Binh, Tra Ly va Ba
Lat, ta thdy trong phan luc dia co khodng 20 KVN,
trong do c6 15 KVN thudng gép la Inmenit, pyroxen,
leicoxen, granat, tuamalin, amfibon, limonit, casite-
rit, clorit, manhetit, monazit. rutin, ziacon, epidot,
silimanit. D&i vai cic KVN & cac vang cura Ba Lat,
Tra Ly va Thai Binh c6 khoang 28 KVN co6 tdn

sult xudt hiéen va ham luong dang ké. Ngoai cic
KVN gip trong phdn luc dia cua thung liing song
Héng con ¢ cic KVN khéc nhu : staurolit, hematit,
sphen, cromspinen, siderit, anata, silimanit, apatit,
ziatolit, disten, thin sa, makozit va mactit.

Pac diém cac KVN ving bién ven bo vinh Bic
Bo co thé chia ra 1am ba nhém chinh :

- Nhém tiy cam : manhetit, mactit, hematit.

- Nhom KVN dien tu

limonit, granat, epidot, clorit,
amfibol, staurolit, piroxen, siderit.

- Nhom KVN
cromspinel, silimanit,

inmenit, monazit,
tuamalin, biotit,

ziacon, rutin, mackazit, disten,
leicoxen, Xerixit, anataz,

250

rubi, spinel, apatit, thin sa, ziatolit, pyromocfit,
phién mica, casiterit,coridon, bruckit, galen [ 1].

Trong s6 cac KVN trén c6 cd ngudn cung cdp
clia song Héng va c6 cd tir noi khac mang deén.

Piac trung KVN cla trdm tich song Hong ¢o
nguén goc bien chit khoi song Hong, ma thanh
phdn cla ching gidu kim loai nhom. TG hop céc
KVN gidu nhom 1a inmenit-ziacon-granat- casiterit-
silimanit-hematit-staurolit-epidot [7].

D6i sanh céc két qua nghien ciu, trong doi
song vé b va song tan cho thdy : cac vat liéu
(KVN) trdm tich song Hong dich chuyén troi hon
vé phia nam va dén qud b bién tinh Quang Binh,
nhung tin sudt xudt hién cling nhu ham luong (%)
clia mot s0 KVN dic trung co giam di. O viing bo
bién ctra Thuan An con gap mot s6 khodng vat
ning cla trdm tich séng Héng. song ham lugng va
5o luong khong ding ke. Van dé tridm tich song
Héng ¢o dnh huong dén bo bién Thia Thien Hué
hay khong dang con duge 1iép tuc nghiéen clru.

2. Phuong phap mo hinh foin hoc (9-10]

Song song voi phuong phip nghién ctru dia mao
thuy thach dong luc (KVN), phuong phap mo phdng
toan hoc duoc tién hanh, v&i sy ap dung mo hinh
ngdu hanh dé tinh toin hudng va pham vi lan tod
vat chat phi sa lo ling song Héng trong hal mua
gi6 chinh : mia gi6 Dong Bic va ma gié Nam.

Theo mo hinh ngdu hanh, khai lugng chit ban
tir song d8 vio bién duogc bi€u dién nhu tap hop N
hat ban rieng biet. Dudi trudng van tée trung binh
va réi, méi hat bin chuyén dong theo 3 chiéu khong
gian voi phuong trinh chuyén dong cla tam quin
tinh cla hat thir i c6 dang :
AR 1h B g
o =U, +u,

Trong db: R, - vecto ban kinh clia vi tri hat ban

i=12..N) (D

thir i tai thoi diém t, U‘- - vecto van toc trung binh,
ii; - vecto chuyén dong roi.

Biét hai vecto van to¢ do co thé biét vi tri cua
hat bdn i tai thoi diém bat ky. S6 lugng hat roi vao
mot thé tich hinh hoc ¢d dinh nao do s€ Id ham
luong clia chdt bin tai do. Ldy trung binh ham
luong nhan duge theo chitu sau ta s& c6d phan bo
ndng do chit ban theo chiéu ngang.

P& gidi phuong trinh (1) cén tinh L .
Thanh phén van téc trung binh U, co thé dugc tinh



toan tir mo hinh dua trén hé phuong trinh phi tuyén
nurde nong hai chiéu trung binh hoa theo chiéu sau.

- Van t6c thang giang #%, 12 mo6t dai lugng nglu
nhién. Do van t3c ndy ma sau thdi doan AT hat ban
s€ dich di dugc mot do dai AX; (x;, i, z). Poan doi
nay duoc xac dinh mot cach ngiu nhién theo phan
bé thong ke xac dinh. Nhu vy, hiéu tmg chuyén
dong 16i ¢ day duoc mo phong nhu 1a xac sudt dé
hat bdn co thé chuyén dich duoc mot doan AX; sau
budc thdi gian AT va do doi nay duge xac dinh bai
cong thac :

Ax = +(2D Ap'?
dau cta biéu thirc duge xac dinh mot cach nglu
nhién. Tir d6 ta xac dinh dugc #, .
Phuong trinh (1) dugc gidi voi cic diéu kién :

- Trén bién I8ng : thudng gid thiét rdng néu tai
mot thoi diém nao dé hat 16ng dugc xét roi vao lan
can di nhd clia bién 16ng thi tr thoi di€ém sau do nod
duoc coi nhu ra ngodi ving xem xét, néu sau budc
thai gian t hat do khong quay trd lai vang tinh.

- Trén bién ciing va day : anh hudng clia bo va
day duogc xét dén bang cach coi hat 16ng co thé

Thang 7

thdm qua hodc méc can tai do. Dang cu thé cia cic
biéu thitc twong tmg phu thuoe vao dac trung co 1y
hoa clia bg, day va cla ban than chét ban.,

- Thdi gian séng : néu chat bdn ta xét cb thot
gian t6n tai hitu han thi khéi lugng chat dé s& bi
gidm di so vdi luong thdi vao nudce bién va lugng
giam bot di d6 duoc thuc hién bang ciach don gian
12 loai nhitng phin ti di qua thdi han ton tai ra
khoi danh sach céc hat long ma ta theo doi.

3. Két qud tinh tinh toin

Ciing nhu doi vdi ciac ving cta song khac,
pham vi anh hudng cta dong nude duc tir ctra Ba
Lat dén viing bién ven bd phu thuoc vao: luu lugng
nude song, dia hinh bd va day, cic pha triéu va
nhat 12 huéng va cudng do gio.

a) Boi vai gio S 6,8 m/s

Keét qua tinh toan cho thdy sau khi ra khoi ciia,
vét nudce duc quit 1én phia dong bac theo goc 45°,
nhung nhan duc co xu thé nim sat dudng bd hon,
kéo dai tir cira song dén vy do 20°35' va tao thanh
mot khu vuc nudc duc tir (20°12,106°38') dén
(20°50°,107°20"), tic 12 vét nude duc 6 thé lan tGi
tan viing bién ddo Cat Ba - Ha Long (hinh'l).

Gid trung binh S 6,8 m/s

« Hinh 1.
Pham vi lan toa bun cat
song Hoéng thang 7
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b) ©&i véi gio NE 7,0 m/s

Ket qud tinh véi gié NE 7,0 m/s (hinh 2) cho
thdy vét nuéc duc sau khi ra khéi clra quat xudng
phia ty nam doc theo dudng bd. Vét nude duc lan
xa nhat c6 thé di qua v§ do 17°30' tire 12 qué dia
phan tinh Quéng Binh.

Ving nhan duc tap trung chi y&u doc theo
dudng bd va cling hoi phinh ra d viing ctta séng Ba
Lat, Ving nuéc duc énh hudng ra khoi xa bd nhat
cd trén 50 km.

KET LUAN

Huéng van chuyén vi dnh hudng cla trdm tich
song Hong trong d6i séng vd va déi séng v& doan
bd tr Méng Cai (Quidng Ninh) d&n Thia Thien -
Hué, bi€u hién :

1) Bun c4t séng Héng cb huéng dich chuyén vé
phia bdc ngin hon so véi hudng dich chuyén vé
phia nam. Huéng dich chuyén va phan tod biin cat
song Héng phu thudc vao diéu kién dia hinh dudng
b& va hudng gib (séng) théng tri cd nam.

Gid trung binh NE 7,0 m/s

« Hinh 2.
Pham vi lan toa biin cat
song Hong thang 1

17 00 00

0o 30 00
105 36 00

2) Anh hudng ctia bun cat song Héng vé phia
bac dén bo bién Cat Ba Hai Phong.

3) Anh hudng clia ban cat song Héng vé phia
nam dén qui bo bién tinh Quing Binh va co thé
anh hudng dén bd bién Thira Thién Hué.

4) Phu sa song Hong lan toa xa nhat ¢ ving cita
song Hong, cich xa bd bién khoang 50 km.
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SUMMARY

Preliminary results of studying the movement
direction of the Red river's sediments and their effect
domain in the coastal zone of the gulf of Tonkin

In this paper, the authors presented some
preliminary results of studying the movement
direction of the Red river's sediments and their
effect domain in the coastal zone of the Gulf of
Tonkin which are based on methods of the
hydrodynamics (heavy minerals) and mathematical
simulation. Calculation of Red river's suspension
sediments spreading for the two predominant wind
direction (NE and S) has been carried out.

Several conclusions have been made as
follows : displacement of Red river's sediments is
fairly complicated when they flux into the sea, which
depends on the marine dynamics, topography,
especially on the predominant wind direction.

Red river's suspended! sediments can spread
north up to the coastal ;zone of Catba island-
Haiphong and south to the coastal zone of Quang
Binh province. They can likely affect the coastal
zone of ThuaThien-Hue province. The maximum
offshore distance that they can reach is over 50km.
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