Morphodynamic modeling and causes of closure
of My A inlet

Nghiem Tien Lam', Le Dinh Thanh?, Vu Minh Cat', Vu Thi Thu Thuy’

Abstract: Morphodynamics and sediment transport of the My A inlet in the low flow season are modeled
using Delft3D. The simulation model takes into account the forcing of waves, tides and river flows. Model
outputs of sediment transport and morphological changes of allow analysing the mechanism and cause of
inlet closure. The analysis shows that longshore sediment is accreted on the northern side of the inlet both on
the ebb tidal delta and along the north coast, but onshore sediment transport by wave reworking is the main
process to close the inlet.
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Tinh toan van chuyén bun cat
va nguyén nhin boi lap cira My A

Nghiém Tién Lam', L& Pinh Thanh? Vii Minh Cat', Vii Thi Thu Thuy?

Tém tit: Dong luc hoc va van chuyén bun cat khu vuc ctra My A trong thoi ky mua can dugc mo hinh hoa
bing md hinh Delft3D. M6 hinh mé phéng cic qua trinh d4nh huéng cua song, thuy triéu, dong chay tir séng
ra, van chuyén bun cat va bién ddi dia hinh day. Két qua tinh toan cac qua trinh thuy dong luc hoc va van
chuyén bun cat cho phép phan tich nguyén nhan x6i 16 bo bién va bdi ldp cira. Can b?mg bun cét cho thiy cira
bi bdi 14p c6 nguyén nhan 1a do ca dong van chuyén bun cat doc by va dong vén chuyén bun cat ngang bd
vao ctra dudi tac dong chu dao cta song gay ra.

Tur khoa: m6 hinh moé phong, thuy dong luc hoc, van chuyén bun cat, dién bién cira song

1. Giéi thiéu

Cira My A thudc xa Phé Quang, huyén Ptic Pho 1a mét trong 4 cira blen quan trong cua
Quang Ngai. Cira My A ¢6 vai tro quan trong dbi voi sy phat trién kinh té xa hoi ctia viing
vi ctra 1a ludng giao thong chinh cho tau thuyén trong ving ra vao danh bat thuy hai san.
Ké tir sau tran lii lich st nam 1999, cira My A bi boi lap nghiém trong nén ludng tau ra vao
bi nho dan. Hang ndm, sau mdi mua bién dong tir thang 1 dén thang 4 thi cira bién My A
lai bi cat boi lap, tau thuyén ra vao danh bat thuy san gap rat nhiéu khé khan. Ngoai ra, ctra
My A 1a ctra tiéu thoat nude cta cac luu vuc song Thoa, song Tra Cau, séng RS, va nam
song V¢ (huyén Mo Dirc) nén no6 co6 vai tro quan trong trong thoat 1t ti€u ung ngép, on
dinh dén cu va phat trlen san xuat nong nghiép trong vung. Su bdi 1ap cira bién lam cho
nuée song Thoa d6 vé dang cao gan mot mét van khong thé thoat duoc ra bién va de doa
ngap ung trén 45 ha la ven song. Su bdi 1ap ctra My A c6 anh hudng to 16n dén san xuét
va doi sdng xa hoi trong ving. Cho dén nay di c6 nhiéu dy 4n nghién ctru quy hoach tiéu
thoat 1ii cho luu vuc song Thoa nhung van dé 6n dinh va chdng bdi lap cira My A véan chua
duoc giai quyét mot cach tron ven do su han ché vé s liéu co ban & khu vuc ctra song va
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bién. Dé giai quyét duoc tinh trang bdi 14p cira My A thi can thiét phai nim bét dugc
nguyén nhan va quy luat dién bién cua cta.

Cira My A noi riéng va cac cira song Mién Trung néi chung nam trong khu vyc nhiét déi
gi6 mua nén chiu anh hudng rat 16n cia ché d6 gié mua va cé quy ludt bién dbi theo mua.
Ché d6 gi6 mua quyét dinh dén sy bién dbi ciia khi hau song bién va dong chay tir séng ra,
do d6 quyét dinh dén cac qué trinh dong ven va van chuyén bun cét ven bd, qua trinh dong
chay va bun cat tir song ra. Dién bién cua cira song 1a két qua ctia s cn bang gitra cic qua
trinh van chuyén bun cat trong khu vuc dudi tac dong chinh cia song, thuy tridu va dong
chdy tur song ra.
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Hinh 1. Ban db khu vuc ctra My A, Quang Ngdi

Ché d6 thuy vin cta khu vuc dudi tac dong cua ché d gié mua dugc chia ra thanh mua Ii
va mua can. Cin ctr vao s6 liéu quan tric thuy vin cta tram An Chi (séng V¢é) giai doan
1978-1999, mua 1 trong khu vuc kéo dai 3 thang tir thang X dén thang XII, mua can kéo
dai 9 thang tir thang I dén thang IX. Trong mua i, dong chay cac song Mién Trung bi chi
phéi chii yéu boi dong chay cac séng. Dong chay it duge coi 1a tac nhan chinh duy tri do
mo cua cira. Trong mua can, dong chay tir song rat nho va dong chay qua cira chu yéu la
dong tridu. Ché d¢ thuy tridu khu vuc cira My A 1a ché do tridu hdn hop cha yéu 1a nhat
tridu khong déu véi do 16n thuy triéu khoang 1.5 m. Tuy nhién trong thoi ky nay tic dong
ctia séng 1a chit dao va tao nén dong bun cat doc bd gay ra boi 1ap cira.

B4o céo nay sé trinh bay cac két qua nghién ciru quy ludt van chuyén bun cat va nguyén
nhan boi lap ctra trong thoi ky mua can dua trén phuong phap mo hinh moé phéng.

2. Phuwong phap nghién ciru

Pé xac dinh nguyén nhan va dinh lugng dwoc qua trinh van chuyén bun cét do séng,
phuong phap moé hinh mé phéng d3 duoc st dung trong nghién cuu véi by phan mém
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Hinh 3. Biéu d6 hoa song khu vuc bién Quing Ngii

M6 hinh dong chay

Cac qua trinh thuy dong lyc hoc cua ving nude ven bo khu vuce cira My A dugc mé phong
bang modun Delft3D-FLOW (WL | Delft Hydraulics, 2006a) bao gbém qué trinh dong chay
tir song ra, cac qua trinh thuy triéu, dong chay do gi6 va do song. Ludi va mién tinh toan
dugc sir dung nhu trong md hinh song. Diéu kién bién ctia mo hinh 1a cac qua trinh dong
chay trong séng va muc nudce tridu tai cac bién ho ngoai bién duoc tinh toan trén trang web
du tinh thuy triéu truc tuyen cua Khoa Ky thuat Bién, Truong dai hoc Thuy lgi. Cac diém
hinh tron trén hinh 2 13 cic diém gi6i han dau céac doan bién muc nude tridu. Cac bién
trong song l1a dong chay tinh toan tir cAc mo6 hinh thuy van. Dong chay do tdc dong cua
song dugc tinh toan trong médun Delft3D-WAVE. Do mot sb diéu kién song c6 do cao
song kha 16n (H > 6.5 m) va tao dong chdy kha manh nén budc thoi gian tinh toan dugc
lay 1a At =2 phut dé dam bao diéu kién 6n dinh ctia mé hinh.

Vin chuyén bun cdt va bién doi dday

Qua trinh van chuyén bun cat do tic dong ciia song va dong chay dugc tinh toan theo
phuong phap Bijker (1971) trong modun Delft3D-FLOW. S liéu bun cat khu vuc cira My
A st dung tai liéu ctia Vién Khoa hoc Thuy loi khao sat thang 3 nam 2005. Kich thudc hat
duoc léy trung binh cho tAt ca cac mau khao sat trong khu vuc & cac bai bién v&i Dsy = 0.2
mm va Dgg = 0.314 mm.

Viéc tinh toan cac qua trinh thuy dong luc hoc, song, van chuyén bun cat cho thoi ky mua
can kéo dai 9 thang tir thang I dén thang IX theo cach tuan ty thong thudng s& doi hoi rat
nhiéu thoi gian tinh toan. Dé giam thiéu thoi gian tinh toan, k¥ thuat ting toc do tinh toan
do Roelvink (2006) d& xuat duoc ap dung trong qua trinh m6 phong. Ky thuét nay gia thiét
su bién doi ciia day do chénh léch cta van chuyen bun cét tinh 14 kha cham so véi cac bién
doi cua dong chay hay song, do do sy bién doi cua day co thé dugc “tang toc” 1én bang
mot hé s hinh thai ma van it anh huong dén sai s6 tinh toan song va dong chay. Bang cach
nay, thoi gian mo phong cho mét thoi ky dai sé duoc giam thiéu di rat nhiéu lan.
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3. Két qua tinh toan va thio luin

3.1. Vin chuyén bin cdt doc bo

Bang 1 trinh bay két qua tinh todn van chuyén bun cat khu vuc cira My A cho 2 lan chay
mo phong: 1an md phong thir nhat cho tit ca cac thang trong nam va lan mé phong thir 2
cho cac thang mua can (I-IX). Chleu dwong cia van chuyén bun cat doc bd 1a hudng tir bic
xudng nam. Vi tri va tén cac mit cat thé hién trén hinh 2.

Tir két qua tinh toan trong bang 1 cho thay luong van chuyen bun cat tinh doc bo' (Qper) vao
khoang tur 0.51 — 0.81 triéu m*/ndm va hudéng theo chiéu tir bic xuéng nam. Lugng van
chuyén bun cat tinh & phia bac ctra 16n hon ¢ phia nam cira. Hinh 5 trinh bay truong dong
van chuyén bun cét tinh thé hién 16 xu thé nay. O phia bic cira My A, Qpe bién d6i dan tir
0.7 triéu m*nam & mit cat N15 1én dén 0.81 triéu m*/nam & mat cit N11 sau do lai giam
dan dén con 0.525 triéu m*nam & mat cat NOI ngay sat ctira. Su bién doi nay chu yéu 1a do
su thay doi cua huéng duong bd giy ra. Tir hinh 3b va hinh 4 cho thiy huéng séng chu
dao trong ca nam chu yéu d&én tir hudng dong bic (NE) co goc 45° trong khi hudng phap
tuyén duong bo cua khu vue vao khoang ~62°. Do véy séng NE chu dao s€ tao ra dong
van chuyén bun cat tinh doc bo hudng tir bac xudng nam. O bd bic cira My A, cang gan
dén ctra thi goc phép tuyén duong bo cang giam 1am cho Que gidm twong tmg. O phia nam
cua ctra Quet nho hon va bién doi tir 0.52 tridu m*/nim & mit cat SO1 dén 0.55 tridu m3/nam
& mat cat S15. Nhu vay chénh léch van chuyén bun cat doc bo theo xu thé giam dan lugng
van chuyén bun cét tinh & bo béc cta cira My A va hudng tir bac xudng nam 1am cho khu
vic bo bic gan clra va mili cat & bo bac cua cira bi boi lap va lam cho cira bi dong dan.

So sanh véi cac két qua tinh toan van chuyén bun cat khu vuc Thira Thién-Hué (vi du Lee,
1970; Tran Thanh Tung, 2001; Trinh Viét An et al., 2007) thi cac Kkét qué tinh toan & trén
la chép nhan dugc. Khu vuc cua Thudn An c6 Qne khodng 0.3 tri¢u m*/nam va khu vuc
ctra Tu Hién ¢6 Que = 0.95 triéu m3/nam trong khi ché d6 song yéu hon (d6 cao song trung
binh < 1 m) va phan tan hon, bun cat thé hon (Dso = 0.39 mm), huéng phap tuyén duong
bd nhé hon (B = 35°) va ché do thuy triéu ciing yéu hon (d6 cao thuy triéu 0.41 m). Néu so
sanh v6i két qua tinh toan van chuyén bun cat cia KBR cho khu vyc cira My A véi luong
van chuyén bun cat xung phia nam 0.3 triéu m*/nim, luong van chuyen bun cat 1é€n phia
bac 0.2 triéu m*/nam, va Que = 0.1 tridu m*nim hudng tir bac xudng nam thi cac két qua
cua KBR xem ra kha nhé so véi khu vuc.

Tir bang 1 cho thiy lugng van chuyén bun cat theo chiéu tir bic xudng nam chi yéu dién ra
vao cac thang mua can. Luong van chuyén bun cat tir bac xudng nam (Q,") vao khoang
0.92 — 1.2 triéu m*nam va riéng mua can c6 Q; vao khoang 0.75 — 1.0 triu m*/nam, con
lai khoang 0.15 — 0.26 triéu m*nim dugc van chuyén tir bac xuong nam trong 3 thang mua
lii. Luong van chuyén bun cat theo chiéu tir nam 1én béc chi yéu dién ra vao cac thang mua
lii trong thoi ky dau cua gié mua dong bic va sy hoat dong cua bdo va ap thap nhiét di.
Véi dong van chuyén bun cat theo chiéu nguoc lai tir nam 1én bic (Qy) thi tit ca cac thang
trong nam c6 Qs = 0.35 — 0.44 tri€u m3*/nam, ri€ng mua can c6 Qg = 0.053 — 0.081 tri€u
m?/niam va con lai Q= 0.30 — 0.37 triéu m*nim cuia 3 thang mua lii. Lugng van chuyén
bun cat doc bd hudng tir bic xuéng nam trong miia can chi yéu dién ra vao thoi ky cudi
ctia gié mua dong bic trong cac thang I-IV khi bién dong va song twong d6i 16n. Cac thang
con lai nhat 1a thoi ky ¢6 gi6 mua tdy nam hoat dong manh thi d6 cao song kha nho tao ra
dong doc bo yeu va gy ra lugng van chuyen bun cat hudng tir nam 1én bac ciing nhd hon
rat nhiéu. Diéu nay lam cho van chuyen bun cat tinh trong mua can Qe = 0.70 — 0.93 tri¢u
m?*/nam lai 16n hon luong van chuyen bun cat tinh cua ca nam.
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Bang 1. Két qua tinh toan van chuyén bin cat doc b khu vye cira My A

, Béc-Nam: Qs+ (m?) Nam-Bic: Qs (m?) Tinh: Quer (M?)
Mat cat
Ca nam Mua can Ca nam Mua can Ca nam Mua can
No1 945 360 788 228 419 836 -64 185 525 524 724 043
N02 961 576 804 979 -428 263 -68 594 533313 736 385
NO3 979 059 827 101 431331 -69 251 547 728 757 849
No4 988 915 844 064 -436 591 -67 996 552 324 776 068
NO5 1015971 848 181 -440 711 -69 399 575 260 778 782
NO6 1 060 501 828 596 -426 888 72114 633 613 756 482
NO7 1139287 925 054 -428 543 -72813 710 744 852241
NO8 1168227 932 538 -421 614 -66 472 746 613 866 066
N09 1209 020 951 576 -414 975 -68 532 794 045 883 045
N10 1193 684 999 671 411747 -64 472 781 937 935199
N11 1212300 968 076 -400 882 -60 413 811418 907 663
N12 1191129 954 438 -399 631 -60 631 791 497 893 807
N13 1171455 961 572 -400 392 -63 563 771 063 898 009
N14 1099 294 943 275 -389 982 61816 709 312 881459
N15 1101370 940 062 -401 083 59999 700 286 880 063
S01 932 820 788 927 -415 903 -60 633 516 917 728 294
S02 939 568 801 668 421 527 -67 895 518 041 733773
S03 943 160 799 674 427 949 =74 903 515212 724771
S04 942 523 801 786 -432 444 79 848 510079 721938
S05 938751 796 643 -432 706 81245 506 045 715 398
S06 944 044 806 780 425 467 76 286 518 576 730 494
S07 965 454 822 684 -415 799 73533 549 655 749 151
S08 962 302 799 777 -402 776 -69 351 559 526 730 425
S09 934 444 773 358 387517 -62 877 546 927 710 481
S10 922318 766 655 370 451 57236 551 867 709 419
S11 929 492 773 337 -364 900 -57 254 564 593 716 082
S12 953 839 803 595 371211 -59619 582 628 743 976
SI13 929397 767 659 364 736 -57 021 564 661 710 638
S14 913 455 756 636 355 042 -53 695 558 413 702 940
S15 916 968 765 656 -366 138 53021 550 830 712 634
x10° Significant wave height from NE direction
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Hinh 4. Trudng d6 cao song huéng dong béc
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10° Residual sediment transport
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Hinh 5. Truong van chuyén bun cét tinh khu vuc cira My A

3.2. Vin chuyén bun cdt ngang bor

Bang 2 trinh bay két qua tinh toan van chuyén bun cat qua cira My A cho ca nim va cho
mua can (I-IX). Chiéu dwong ciia van chuyén bun cat qua cira 1a tir song ra bién. Vi tri va
tén cac mat cat thé h1en trén hinh 2. Cac két qua van chuyén bun cat nay chi do tac dong
cla song va thuy triéu ma chua xét dén van chuyén bun cat do dong chay tir sOng ra. Didu
nay co6 thé chip nhan duoc boi vi trong mua 1, dong chay 1i thuong chu yéu van chuyen
bun cat tir song ra bién. Luu toc dong 1ii manh x6i md rong mit cit cira va van chuyén bun
cat ra phia ngoai cira. Con trong mua can thi lugng bun cat trong song hau nhu khong dang
ké nén bun cét chi yéu do dong ven bd van chuyén vao cira dudi tic dung ciia song.

Luong di tir ngoai vao chu yéu 1a do dong ven b do séng dua vao cira tir hai phia cing véi
lwong bun cat van chuyén do séng bao mon va van chuyén tir cac doi cat & bii bdi tridu rit
(ebb-tidal delta) dua khu vyc cira sau d6 dugc dong triéu 1én van chuyén vao long din cta
va boi ling tai d6. Sy van chuyén bun cat ngang bo tir bii bdi triéu rut vao ctra duoc ching
minh trén bang 2 bang lugng van chuyén bun cat tinh 4m va ting dan vé do 16n tir ngoai xa
(22 nghin m*nam tai mat cat D05) vao gan dén cira (57 nghin m*nim tai mat cit D02).
Luong van chuyén bun cat phia trong cira chu yéu 1a huéng ra ngoai bién. Tai mit cét hep
nhit ciia cira EO1, lugng bun cat di vao 13 9.5 nghin m*nim luong bun cét di ra 1a 15.4
nghin m*nam. Luong bun cat duge van chuyén ra ngoai cura 1a do tac dung cua dong chay
tr song ra va dong triéu rut (thucng manh hon dong triéu 1én, thé hién & bai boi tridu rit
phat trién hon). Hinh 6 cho thay dong triéu rat khd manh chay ép sat vao bd phia nam cira
ra ngoai. Luwong van chuyén bun cat tinh ra ngoai ctra ting dan tir phia trong (0.9 nghin
m’/ndm tai mat cit E06) ra dén ctra (5.8 nghin m’/nam tai mat cit EO1) cho thdy tac dung
cb ging ddo x6i dé duy tri 1ong dan cira ctia dong triéu va dong chay tir song. Tuy nhién
van chuyén nay 14 qua nho so véi lugng vén chuyén bun cat tinh van chuyen vao cua theo
ca 2 huéng ngang bd tir bii boi triéu rat va doc bd tir 2 phia bd bién vao cua. Pay la
nguyén nhan chinh gay ra sy boi lap cua ctra.
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Bang 2. Két qua tinh toan vin chuyén bun cat qua cira My A

Song-Bién: Q," (m?)

Bién-Song: Q, (m?)

Tinh: Qper (M3)

Mit cit - - -
Ca nam Mua can Ca nam Mua can Ca nam Mua can
EO1 15366 13 420 -9 556 -7 442 5810 5978
E02 12 107 10320 9205 -5 831 2902 4489
E03 9391 7 600 -8079 -3 780 1311 3820
E04 6557 4696 7014 -2 461 -457 2235
E05 2620 1169 -1 638 -559 982 610
E06 1394 586 442 -345 952 242
DO1 38 402 13 522 -71075 -49 693 32673 36171
D02 16 882 2567 -76 238 -59 330 -59 356 -56 763
D03 10793 90 -69 881 -40 091 -59 088 -40 001
D04 5856 135 42303 -19 944 -36 446 -19 809
D05 163 199 -22 064 -8 702 -21 901 -8 503
x10° Flow velocity during an ebb tide
1.645
1.6445
1.644
F a5
s
2 L Do
£ 1.6435
g L s
>
16430 - E
1.6425  : |
929 9.295 93 9.305 931 9.315 9.32
x coordinate — x10
< E

10es 210

1.6445

1,644

1.6435

y coordinate »

1.843

16425

1642
S48

& 3

6265

Hinh 6. Truong véan toc dong chay tmg véi pha tridu rat

Resitual sediment fransport

85 5305
xcoordinate »

B

8313 532
% 10"

AN

a)  Trai: két qua tinh toan x6i bdi
b) Phai: dia hinh day khao sat thang 3/2005

L

Hinh 7 Bién déi dia hinh day bién khu vuc cira My A
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Hinh 8. Mt cit ngang bai bién 1an can cira My A

Hinh 7a (trai) cho thay tinh hinh dién bién bdi x6i day bién khu vuc cira & cudi thoi ky tinh
toan. Pia hinh day bi x6i manh tai khu vuc bai boi tridu rit va kéo dai dén khu vyc phia
nam ctra (gan Nui Cira) trong d6i song v&. Do do cao song kha 16n c6 huéng dong bac chu
dao nén ngoai hién tuong van chuyén bun cat doc bo kha manh con xay ra hién tuong van
chuyen bun cat ngang bo (c6 nguyén nhan mat phan do song phan xa) trén suot doc dai bo
bién, dic biét 1a bo bién phia bac. Van chuyén bun cat ngang bo tao thanh con cat bién
dong xa bo tu 200 dén 500 m thé hién trén hinh 7a va duoc thé hién rd boi sy nhidu dong
ctia cac dudng dang sau tir két qua khao sat cua Vién khoa hoc Thuy loi thang 3 ndm 2005
trén hinh 7b cling nhu trén mit cat ngang bo bién MC09 hodc MC13 (xay dung tir hai do)
trén hinh 8.

4. Két luan

Bao cdo di trinh bay mét img dung ciia m6 hinh mé phong tinh toan van chuyén bun cét va
bién d6i cra My A tinh Quang Ngii trong thoi ky muia can. Mé hinh Delft3D da dugc img
dung d¢é mo hinh hoa cic qua trinh song, gio, dong chay tir song, thuy triéu, van chuyén
bun cat va bién doi day sir dung céac sb liéu quan tric ctia khu vuc. Mic du sé liéu co ban
bi han ché nhung moé hinh mé phong da cho phép nghién ciru va tim hiéu duoc nguyén
nhan va co ché boi lap cira.

Tir két qua mé hinh mé phong cho thay luong van chuyén bun cat tinh doc bd vao khoang
0.51 — 0.81 triéu m*/ndm hudng tur bac xudng nam. Sy van chuyén bun cat doc bo theo ca
hai chiéu nam, bac dién ra chi yéu trong 3 thang mua i tir thang X dén XII (thoi ky dau
mua gié dong bac). Trong thoi ky mua can tir thang [-IX, luong van chuyen bun cat cling
dién ra chii yéu tir bic xuéng nam trong cac thang cudi ctia mua gié dong béc (thang I-1V).
Céc thang mua can con lai, nhét 1a thoi ky gi6 mua tdy nam hoat dong manh, su van
chuyén bun cat do song dién ra it hon.
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Nguyén nhén chinh cia sy boi lap cra My A 1a do dong van chuyén bun cat dudi tac dong
cta song theo ca hudng ngang bo tir ngoai béi bdi tridu rit vao ctra va theo ca huong doc
bo chu yeu tir bo phia béc vao cira. Dong tridu 1én c6 tac dung vén chuyén mot phan bun
cat vao boi lap luong ctira. Dong chay tir séng ra va dong tridu it manh hon cé tic dung
khoi phyc lai ludng cira bang viéc xo6i va van chuyén bun cat ra ngoai song luong van
chuyén bun cat dugc van chuyén ra ngoai 1 qua nho so véi vai tro chii dao cua song trong
thoi ky mua can.
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