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CHUONG TRINH MAY TiNH XAC PINH XU HUONG DI CHUYEN TRAM
TICH VA AP DUNG THU NGHIEM O VUNG BIEN VEN BO
HAI PHONG - QUANG NINH

NGUYEN NGQC ANH

Vién Tai nguyén va Méi truwong bién, Hai Phong

NGUYEN VAN VUQNG
Truwong Pai hoc Khoa hoc Ty Nhién, PHQG Ha Noi

T6m tat: Céac thdng so kich thuGc hat tram tich luén bién doi trong cdc moi truong
trdm tich khac nhau nhw méi truong song, bai bién, sa mac v.v. Tuy nhién, su bién doi theo
khdng gian ciia cdc théng sé dé ciing dién ra trong cUng Mt méi truong tram tich, twong img
VGi huéng di chuyén tram tich. McLaren va Bowles d chi ra rang cdac thong sé kich thudc hat
tram tich c¢6 thé xdac dinh dwoc huong di chuyén tram tich. Nghién ciu nay ghi nhgn mgt
chiong trinh mdy tinh xdc dinh hwong di chuyén tram tich dwa trén phirong phdp cia
McLaren va Bowles. Chwong trinh may tinh trén duwoc viét bang ngén ngir ldp trinh fortran va
c6 thé chay trén cac may tinh sir dung hé diéu hanh Window. Két qud tinh todn tir chirong
trinh cd y nghia quan trong trong cdc nghién ciu tram tich lugn, dic biét 1a khdi phuc ché do

thach dong luc ciia moi truong tich tu tram tich.

I. MO PAU

Céc thong s kich thudc hat tram tich ludn bién doi trong cac moi trudng trim tich
khac nhau nhu moi truong song, bai bién, bién khoi va sa mac. Tuy nhién, sy bién d6i cac
thdng s6 kich thudc hat trim tich theo khong gian ciing dién ra trong cling mot moi trudng
tich ty trAm tich twong Gmg v6i hudng di chuyén tram tich. Russell [10] d& xé&c dinh duoc
ba co ché bién doi kich thudc hat trAm tich bao gdm mai mon kich thuéc hat trdm tich,
chon loc hay phan di tram tich trong qua trinh di chuyén va hdn hop cta cac trim tich co
nguon gdc khic nhau. Vi vdy, nghién ciru mdi lién hé giita bién d6i kich thudc hat tram
tich va su di chuyén ctia né6 da mé ra kha ning suy ra hudng di chuyén trim tich [2, 3, 4,
6,7,8,9,10, 13, 14]. Két qua nghién ctru cia McLaren [7] va McLaren and Bowles [8] d4
chira réng cac thong s6 kich thugc hat tram tich nhu duong kinh hat trung binh, d6 chon
loc va d6 bat ddi xtng c6 thé xac dinh dugc xu hudng di chuyén tram tich. Hién nay, mo
hinh McLaren and Bowles van duogc cac nha tram tich luin st dung rong ri bai d6 1a mot
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mo hinh don gian, cho phép tinh toan nhanh va phan anh dugc lich st tich tu tram tich d&
dién ra trong qua khr. Muc dich ctia bai bao nay la gi¢i thiéu mot chuong trinh may tinh
xac dinh hudng di chuyén tram tich sir dung phuong phap McLaren, dong thoi ciing dua ra
mot sd vi du dp dung chuong trinh may tinh trén cho khu vuc bién nong ven bd Hai Phong
- Quang Ninh.

II. PHUONG PHAP

Xu huéng di chuyén trim tich trong mé hinh McLaren [8] dwoc xac dinh thong qua
viéc so sanh kich thuéc hat trung binh, d chon loc va do bat dbi ximg cta cac mau trim
tich theo mot tuyén mit ct nhat dinh. Vi » mau tram tich cho trudc thi s& c6 n{n — 1)/2
cip mau phan anh hudng di chuyén trim tich duoc dé nghi. Khi so sanh hai mau tram tich
bat ky voi nhau thi s& xuat hién tam kha ning xay ra sau day: (1) — kich thuéc hat trung
binh nho hon, d6 chon loc tot hon va do bat déi xtmg am hon; (2) — kich thudc hat trung
binh 16n hon, d6 chon loc kém hon va d bat dbi xing duong hon; (3) — kich thudc hat
trung binh I6n hon, do chon loc tot hon va do bat dbi ximg 4m hon; (4) — kich thudc hat
trung binh nho hon, dé chon loc kém hon va do bat dbi ximg am hon; (5) — kich thudc hat
trung binh 1én hon, d6 chon loc kém hon va do bat déi xarng 4m hon; (6) — kich thudc hat
trung binh nho hon, do chon loc tot hon va d6 bat déi xtimg duong hon; (7) — kich thudc
hat trung binh 16n hon, do chon loc tot hon va do bat dbi xtmg duong hon; (8) — kich
thudc hat trung binh nho hon, d6 chon loc kém hon va do bat ddi ximg duong hon.
Mclaren and Bowles [8] d4 sir dung phuong phap toan hoc ciia Friedman dé tinh toan cac
thdng s6 do hat trAm tich nén gié tri d6 bat dbi xtmg c6 thé dwong hodc 4m. Ciing theo
McLaren and Bowles, chi ¢ hai truong hgp B va C tuong trng v6i kha nang (1) va (7) la
Xay ra trén thuc t& v6i xac suat » = 0.125 bdi cac tram tich di chuyén xa ngudn cung cip
bao gid ciing c6 d chon loc t6t hon cac trim tich & gan ngudn cung cap. Dé xac dinh xem
s6 lan xdy ra mot trong cac trudng hop trén Vi xac suét 1a 0.125, chlng ta s& phai kiém
tra hai hién tugng sau day:

H,:p < 0.125, khong xac dinh duoc xu huéng di chuyén tram tich.
Hy:p = 0.125, ¢6 x4c dinh dugc xu hudng di chuyén tram tich.
Ap dung bai kiém tra Z — score cta Spiegel [11], Hy duoc chap nhan néu:

Z =22 = 1,645 véi mite y nghia 0.05 (0.05 level of significance).

. Npg

hodc £ = 2.33 v&i muc y nghia 0.01.
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trong d6: x 1a s6 cip miu ghi nhan mot trong hai hudng d& dugc dé nghi, N 13 tong s6 cip

mau voi N = (n® —#n)/2, = 12 56 mau trdm tich, » = 0.125vd g = 1 — p = 0.875.

Bai kiém tra Z — score & chi hop 16 néu N = 30. Vi vay, dé 4p dung phuong phap nay,
chiing ta phai c6 tbi thiéu tdm hodc chin miu tram tram tich theo mot tuyén mit cat nhat
dinh dé xac dinh xu hudng di chuyén trdm tich, vi du, (9% — 9)/2=361a tong s6 cap

mau trdm tich theo mot hudng.

I11.CHUONG TRINH MAY TINH XAC PINH XU HUONG
DI CHUYEN TRAM TiCH

Bai bao nay ghi nhan chuong may tinh ASTD (Analysis of Sediment Transport
Direction) sir dung phuong phap McLaren and Bowles dung dé xac dinh xu hudng di
chuyén tram tich. Chwong trinh str dung cac thong s kich thudc hat tram tich nhu duong
kinh hat trung binh, d6 chon loc va d6 bat ddi ximg dugc tinh theo phuong phap Friedman
dé xac dinh xu hudng di chuyén trdm tich. Chwong trinh ndy dugc viét va bién dich trén
ngdn ngir lap trinh Compagq Visual Fortran Professional Edition 6.6.0 ¢ thé chay trén cac
maéy tinh st dung hé diéu hanh Microsoft Window. Cac may tinh str dung hé didu hanh
khac nhu Macintosh, Linux, Unix ¢ cai ngdn ngi 1ap trinh Fortran cling co6 thé chay duogc
chwong trinh néi trén théng qua ma ngudn cua né. Pinh dang dau vao va dau ra cua
chwong trinh duoc thiét ké rat don gian, dé hiéu d6i véi ca nhirng nguoi it kinh nghiém st
dung may tinh. Chuong trinh nay ¢6 nhiéu uu diém boi nd chay rat nhanh, d& sir dung, cho
phép xéc dinh xu hudng di chuyén tram tich da dién ra trong qua khit & mot ving nhat
dinh va dac biét, cling rét hitu ich trong nghién ctru dac diém ché do thach — dong luc tram
tich ¢o va hién dai.

Toan bd quy trinh tinh toan caa chuong trinh may tinh ASTD x4c dinh xu hudng di
chuyén tram tich dugc trinh bay & hinh 1. Lic bit dau mdi chu trinh tinh toan, nguoi st
dung duoc yéu cau dua tén file dau vao va thu muc chtra ching. Tat ca dir liéu déu vao
déu dugc chuong trinh kiém tra xem ¢ diing dinh dang cta chuong trinh hay khdng, néu
c6 15 thi chuong trinh s& thong bao va yéu cu nhap lai ching. Sau khi doc xong dit liéu
dau vao da thoa man yéu cau cia chuong trinh, chwong trinh s& lap tic tra lai két qua ngay
sau d6 trén man hinh MS Dos va file két qua kém theo.

Dau vao cua chwong trinh phai dugc dinh dang theo ASCII TEXT. File dau vao phai
duoc tao ra trude khi chay chwong trinh. Toan bo dir liéu dau vao can thiét cho chuong
trinh tinh toan bao gém s6 mau tram tich dung dé xac dinh xu huéng di chuyén trim tich
Va Ccéc gi4 tri kich thudc hat trAm tich nhu kich thudc hat trung binh, d6 chon loc va d6 bt
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d6i xtng. Trong khi sir dung chuong trinh, can phai cha ¥ rang phuong phap McLaren and
Bowles [8] sir dung tbi thiéu tdm mau trAm tich theo mot mit cit nhat dinh dé xac dinh xu
hudng di chuyén tram tich. Néu khong cung cap di tam mau theo mot mit cat nhat dinh
cit dé phan tich thi chuong trinh s& bao 16i dau vao. Phuong phiap McLaren and Bowles
[8] sir dung thang cap hat @ véi @ = —log.d (d 1a duong kinh hat dugc tinh theo don vi
milimetres) nén cac thuat toan cia chuong trinh ciing duoc thiét 1ap theo hé don vi @. Vi

vay, chuong trinh ASTD cling s€ chi st dung cac gia tri kich thuéc hat trung binh, d6
chon loc va d6 bét d6i xing dugce tinh theo phwong phép Friedman trén thang cap hat @.

Poc dir liéu
dau vao 4

A

Kiém tra dit
liéu dau vao

Dung

Xac dinh xu hudng
di chuyén tram tich

I

In két qua

Thodat khoi
ASTD

Hinh 1: So d6 khéi ciia chuwong trinh méy tinh ASTD XAc dinh
xu huéng di chuyén tram tich

Dau ra cia chuong trinh duoc thé hién trén man hinh MS Dos va file két qua kém

theo nam & thu muc chira chuong trinh. Cac thong tin chinh vé& két qua gém sb cip mau
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theo mdi hudng cta mit cit va gia tri Z — score danh gia kha ning xdy ra di chuyén tram
tich theo mdi hudng nhét dinh ciia mat cat.

Nham kiém tra chit lwong ciia chwong trinh may tinh xéc dinh xu huéng di chuyén
tram tich ASTD, céc vi du cu thé trong bai b4o ciia McLaren and Bowles [8] d& dugc thiét
lap dé kiém tra va két qua cho thdy chuong trinh ASTD tinh toan chinh xéc.

IV. AP DUNG THU NGHIEM O VUNG BIEN VEN BO
HAI PHONG - QUANG NINH

Dé minh hoa chuong trinh méy tinh ASTD xé4c dinh xu huéng di chuyén trim tich,
hai mat cit & vling bién nong ven bd Hai Phong — Quang Ninh (hinh 2 va 3) d4 dugc Iya
chon dé sir dung. Mt cit th nhit bao gém 10 mau trAm tich thu & khu vuc vinh Bai Ta
Long nam theo phuong Pong Bic — Tay Nam song song Véi phuong ciu triic ciia vinh
(bang 1). Mit cat thir hai bao gdm 21 mau tram tich ndm & phia ngoai viing bién Bai T
Long, Ha Long va quan dao Cat Ba ciing c6 phuong Dong Bic — Tay Nam (bang 2). Két
qua cua chuong trinh may tinh da dugc chi ra ¢ bang 3 va bang 4.

¢ Vit cdc miu trm tich

)
=}
@
@
@
2

107.702°

Hinh 2. Vi tri cac tram thu mau trong khu vuc Bai Tir Long
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107" E

Hai Phong

108° E

109° E

« Vit cdc mAu trim tich

Hinh 3: Vi tri cc tram thu mau trong khu vuc Bai Tir Long - Ha Long — Cét Ba

Bang 1: Cac thong s6 thong ké kich thude hat tram tich khu vuc vinh Bai Tir Long

Ky hiéu miu Kltc:J rt]l;u;f] : at Do chon loc P bat doi xirng
1 2.99023 0.61186 -0.04517
2 1.78456 0.7339%4 -0.88821
3 0.56948 1.50819 -0.475
4 0.63053 1.93114 0.47465
5 1.00753 2.04531 -0.27672
6 2.90833 0.64795 0.15414
7 2.91006 0.6384 0.08351
8 3.36978 0.33038 0.4617
9 3.44025 0.34751 0.57751
10 3.48504 0.76718 -1.51472
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Bang 2: Cac thong s6 thong ké kich thudc hat trim tich cho khu vuc phia ngoai ving bién

Ha Long, Bai Tr Long va quan dao Cat Ba

Kich thuéc hat

Ky hi¢u miu trung binh D¢ chon lgc Do bat dbi ximg
1 2.62482 1.03297 -1.39273
2 2.6548 0.71705 -0.84707
3 3.53474 0.48026 -1.25112
4 1.958 1.25518 -0.44953
5 4.36039 2.09874 -1.00877
6 2.44233 0.73345 -0.9253
7 2.89309 0.59716 -0.46371
8 2.86764 0.56356 -0.65366
9 2.82891 0.49792 -0.52937
10 2.94683 0.55648 0.76441
11 2.80883 0.56306 -0.22253
12 2.9011 0.53008 0.11771
13 1.59441 1.34157 -0.36979
14 3.30693 0.46996 0.84921
15 3.25781 0.5142 -0.19262
16 3.34198 0.48954 -0.40209
17 2.72141 0.48667 -0.0422
18 2.63437 0.48033 -0.12131
19 3.21907 0.4536 -0.7822
20 1.60623 1.87898 -0.95759
21 2.27366 0.29716 -0.56349

Két qua chay tir chwong trinh may tinh cho thay rang & vinh Bai Tir Long (bang 3)
tram tich khong c6 xu hudng di chuyén theo hudng Bong Bic hodc Tay Nam. Didu nay
chi xay ra khi cac trdm tich dugc thanh tao co ngudn gdc tir cac dao trong vinh tich tu
ngay gan d6 ma khong di chuyén ra xa ngudn cung cip, tirc 14 trong truong hop nay khong
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phan anh rd rang xu thé di chuyén tram tich vé phia Déng Béc hodc Tay Nam. That vay,
khu vyc vinh Bai Ttr Long c6 d6 sau khong 16n va d6 mudi cao nén sy phin ting chit rin
lo ling trong khu vyc ndy khdng nhiéu [12]. Hon nita, ham lwong chat ran lo g trong
vinh Bai Tt Long rat thdp (nhé hon 25 mg/l), ching to rang tram tich it di chuyén trong
vinh Bai Tir Long. Do cach tiép can ciia phuong phap McLaren and Bowles dugc xay
dung trén nguyén Iy “trim tich di chuyén xa ngudn cung cp ludn c6 do chon loc tot hon
SO Vi & gan ngudn cung cip tram tich” nén két luan ciia chuong trinh may tinh cho vinh
Bai Tt Long 1a hop ly.

Bang 3: Két qua x4c dinh xu hudng di chuyén trdm tich cho vinh Bai Tir Long

Cac truwdong hop di

chuyén tram tich

Huéng Pong Bic

Hwéng Tay Nam

X=6 X=7
Truong hop B
Z =0.1690308 Z =0.6197798
X=7 X=0
Trudng hop C
Z=0.6197798 Z =-2.535463

Bang 4: Két qua xac dinh hudng di chuyén tram tich cho khu vyc phia ngoai viing bién
Bai Tir Long, Ha Long va quan dao Cat Ba

Cac truwong hop di
chuyén tram tich

Huéng Pong Bic

Hwéng Tay Nam

X=25 X =24
Truong hop B
Z =-0.2608203 Z =-0.4694765
X=4 X =41
Trudng hop C
Z=-4.642601 Z=3.077679 *

* Murc y nghia 0.01

D6i véi mit cit thir hai ¢ phia ngoai viing bién Bai Ttr Long, Ha Long va quan déo
Cét Ba, két qua chay tir chuong trinh may tinh (bang 4) chi ra rang tram tich c6 xu huéng
di chuyén vé phia Tay Nam. Cac nghién ciru khic & khu vuc vinh Béc b ciing d4 chi ra
ring co sy ton tai trong ca nam cua dong chay ven bd Ty vinh Béc b theo chiéu tir Bic
xudng Nam [1, 14]. Bén canh cac nghién ctru trén, nghién ctu ciia L& Xuén Hong va cac
cong su [5] cling chi ra rang dong bin cat cua song Hong cé xu thé di chuyén vé phia
Nam. Diéu d6 chirng to mé hinh McLaren and Bowles cho két qua rat tot boi xu hudng di
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chuyén dong trim tich luon phy thudc vao huéng cua dong chay ven bd Tay vinh Bic bo.
V. KET LUAN

Chuong trinh may tinh ASTD (Analysis of Sediment Transport Direction) dugc viét
trén ngbn ngt 1ap trinh Fortran, dya trén phuong phap cia McLaren and Bowles [8], cho
phép xéac dinh xu hudng di chuyén tram tich. Chuong trinh sir dung dir liéu dau vao 1a cac
gié tri dudng kinh hat trung binh, d6 chon loc va do bét d6i xung cia cac tram thu miu tram
tich theo nhimg tuyén mat cat nhét dinh. Chuong trinh ASTD cho phép tinh toén rat nhanh
va két qua ciia nd c6 y nghia rt quan trong trong nghién ciru trim tich luan, dic biét 1a luan
giai ché do thach dong luc ctia moi truong tich tu trim tich. Cac két qua kiém tra cho thay
chwong trinh ASTD luan giai dung dic diém ché d6 thach dong luc ciia viing bién nong ven
bd Hai Phong — Quang Ninh théng qua hai mit cit dugc lwa chon & khu vyc vinh Bai Tt
Long va khu vuc phia ngoai vinh Bai Tir Long, Ha Long va quan dao Cét Ba.
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COMPUTER PROGRAM FOR ANALYZING SEDIMENT TRANSPORT

DIRECTION: APPLICATION TO THE HAI PHONG - QUANG NINH COASTAL
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MARINE AREA
NGUYEN NGOC ANH, NGUYEN VAN VUONG

Summary: Grain size parameters change in different sedimentary environments such
as rivers, beaches, deserts and etc. However, spatial variations in the parameters also exist
within the same environment, in response to sediment transport direction. McLaren and
Bowles pointed out that the grain size parameters may be used to deternamite sediment
transport direction. This study presents a fortran program for analyzing sediment transport
direction, using the method decribed by McLaren and Bowles. It is written in Compaq Visual
Fortran Professional Edison 6.6.0 and can run within Window computers. Calculated results
from the program can be helpful in sedimentological studies, especially for the reconstruction
of litho-dynamical environments.
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