BAI BAO KHOA HOQC

‘TAC PONG CUA NUGC BIEN DANG PEN VAN CHUYEN
VA PHAN PHOI NGUON BUN CAT TAI CUA SONG SOAI RAP

Lé Ngoc Anh'?, Hoang Trung Thong’

Tém tit: Qud trinh bién doi hinh théi cira song la nhitng thong tin can thiét cho viéc hoach dinh cdc
chién lwoc qudn 1y tai nguyén nude. Trong diéu kién nuée bién dang (NBD), ché do thiy déng luc va
vdn chuyén bin cdt tai ving cira song ciing thay doi theo, hé qua la lam thay doi lai nguon bin cdt tai
tir thwong heu ra dén cira bién. Muc tiéu ciia nghién ciru nay la danh gid tic déng ciia NBD dén suw phén
phéi lai nguon bun cat tai cac khu vue khédc nhau tai vimg cira séng Soai Rap. Phwong phdp mé hinh
toan Telemac-Sisyphe-Tomawac, trong dé vin chuyén bin cdt hon hop (mix-sediment) dwoc sir dung
trong nghién ciru nay. Céc kich ban NBD+0.0 m (kich ban nén), NBD+0.5 m, NBD+1.0 m dwoc duwa ra
dé dw bdo qud trinh vin chuyén bun cdt. Két qua mé phong sau mot ndm cho thdy rang, so véi kich ban
nén, doi véi KVI, tong lwong bun cat giam di -579.10° m® (12,8%) NBD+0.5 m, -913.10° m® (-35%)
NBD+1.0 m; doi v6i KV2, su thay doi khong dang ké; doi véi KV3, tong lwong bun cdt tang lén 3,5.10°

m’ (10%) NBD+0.5 m, 6,9.10° m® (20%) NBD+1.0 m.
Tir khoa: Telemac, Tomawac, Sisyphe, Cira song Soai Rap, van chuyén bun cat, hinh thai long din

1. GIOI THIEU

Nudc bién ding 1a mot trong nhitng thach thirc
16n ddi v6i khu vuc ven bién va ving cira song
trong tuong lai, khi ma nhiéu bang chimg vé su
gia ting ciia myuc nudc bién trén cac dai duwong
trén thé gidi ngay cang thé hién rd. Muc nudc bién
toan cau sé ting trung binh 1,7 mm/nim trong thé
ky 20 (IPCC, 2007). Tai Nha Trang (bién Pong —
Viét Nam), tir naim 1976 dén nam 2008, cho thiy
xu thé bién dd6i muc nudce bién véi chu ki 5,7 nam;
tir 1976 dén 1992 muc nude (theo xu thé) giam va
tir 1993 dén 2008 muc nudc ting (Nguyén Téc
An, et al., 2015). Tai khu vuc cua bién Soai Rap,
bién trinh myc nudc trung binh 18 nim tai Viing
Tau cho thdy su gia ting muc nudc bién, muc
nude 16n nhat trung binh 18 nam thoi ky 1990-
2007 cao hon muc nude 16n nhat trung binh 18
nam thoi ky 1982-1999 1a 46,7 mm, trung binh
mdi nim gia ting 6,2 mm (Hoi Pap 16n & Phat
trién Ngudn nudc Viét Nam, 2012). Nhiéu nghién
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ctru da chi ra tac dong ciia NBD 1én déc tinh tricu,
ché @6 thuy luc, xdm nhap man va bién d6i hinh
thai song/bién, thay ddi dudng bo. Tai clra song
Soai Rap, NBD lam thay ddi dac tinh cua triéu,
muc nudc cua day va dinh triéu déu ting, su gia
tang cua chan triéu 16n hon so véi dinh triéu (Luu
Xuan Loc, et al., 2015); gay ra nhiing bién d6i vé
van toc dong chay trong mua lii va kiét tai ving
ctra song Soai Rap (Lé Ngoc Anh, et al., 2017).
NBD Iam cho hinh thai duong bo bién, ctra séng
thay d6i theo chibu hudng bat loi: x6i 16 manh
hon, hinh dang dudng bo ciing thay ddi theo
hudng xam thuc (Hoang Véan Huan, et al.).

Ctra song Soai Rap nam trong ving ha luu hé
théng song Bé)ng Nai — Sai Gon thudc hé théng
song Bé)ng Nai. Ctra Soai Rap la diém ra cudi
cung cuia hé thong song Pong Nai c6 dién tich luu
vuc 40.700 km®. NBD gay ra nhiing thay doi vé
ché d¢ thuy dong luc, van chuyén bun cat va hinh
thai 1ong dan tai ving cira song Soai Rap, 4nh
hudng dén giao thong thity va gy ra tinh trang sat
16 bo phue tap trong nhitng nim gan day. Nghién
ctru qua trinh bién d6i hinh thai ctra song trong
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didu kién NBD la nhitng thong tin can thiét cho  Sisyphe - Tomawac dugc trinh bay chi tiét trong
viéc hoach dinh cac chién lwge quan Iy tai nguyén (ATA Riadh, et al, 2014; TASSI Pablo, et al.,
nudc trong tuong lai. 2014; Fouquet Thierry, 2015).

2. PHUONG PHAP NGHIEN CUU

Trong nghién ciru nay, ching toi da thay dbi lai

Trong nghién ctru chung t6i sir dung mé hinh  cach tng xir vin chuyén bun cat dya trén dic tinh
toan Telemac-2D — Tomawac — Sisyphe két néi  bun cat hdn hop thay ddi theo khong gian thong
v6i nhau dé mé phong qua trinh thuy dong luc  qua viée thiét 1ap biéu thirc quan hé (ESI, ES2) =
d6ng thoi v6i qua trinh bién d6i hinh thai (Hinh  f{fl, /2, ES, n) da dugc trinh bay chi tiét trong bai
2). Trong d6 md hinh Telemac-2D mé phong qua  bao (Lé Ngoc Anh, et al., 2020). Céu tric file dir
trinh thuy dong lyc dong vai tro 14 trung tim két  liéu dé dua vao dé xac dinh thanh than ES1 (chiéu
nbi v6i cic md hinh khac. Tomawac md phong  day 16p cat) va ES2 (chidu day 16p bun) trén moi
song cb xét dén tac dong cua séng 1én dong va  layer dwa vao chidu day cua layerl, layer2 (ES_1,
nguoc lai, dong thoi cung cip cac théng sé cho ES 2), ty 16 khdi luong cua bun (£2-1, £2-2) va
viéc tinh toan van chuyén bun cat. Sisyphe mé minh hoa nhu Hinh 1-a.

phong qua trinh van chuyén bun cat, cung cip cac
thong tin vé& sy thay doi day va cap nhat cho cac

3. THIET LAP MO HINH
Cac budc thiét 14p md hinh, hiéu chinh va kiém

mo hinh khac & mdi budc thoi gian moé phong. Co  dinh md hinh, cac thong s6 chinh cai dat d3 duoc trinh
so 1y thuyét hé théng mo hinh Telemac-2D —  bay chi tiét trong bai bao (L& Ngoc Anh, et al., 2020).
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Hinh 1. (a) Cdu tric file dit liéu dp dét bin cdt hén hop theo khong gian (Point: sé thir tw cdc diém
trong mién tinh; fo.;, fo.; lan leot la 1y 16 khoi heong cia bin trén layer 1, 2; C,, C; lan luot la

ham leong bim trong dat vmg véi layer 1, 2 (kg/m’); (b) pham vi cdc khu viee

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 74 (6/2021)

121



TOMAWAC

A

U,V.H

A 4

FX,FY

TELEMAC-2D

|

SISYPHE

Luong x61/bdi PT can bing ham
trung binh trén lizgng bim cit 3
" trung binh theo :
mot 16p chiéu sau (1); (2)

U,V,H,1,

'?:
iy h1|
a

V

2HAN
)

Bed evolution

F

oC,

&Kk+5MUQ)+5MW%):§{M
ot ox oy ox

(Ek - D' )Zref =@ (Cekq

Y ox

ref

"j+i he, —*
o\ oy

—ct)

o¢ ]ED (1)

2

Hinh 2. So @6 chung két n6i ciia mé hinh TELEMAC;
(U, V vin toc theo 2 phwong; H: chiéu sdu nuwée; Fx, Fy la thanh phan lic
do img sudt song gay ra theo 2 phwong), k: tén class (k =1 = cat, k =2 = bin)

4. KET QUA NGHIEN CUU

Trong nghién ctru nay, bién ddi hinh thai tai
ctra song Soai Rap dugc mé phong dua trén kich
ban NBD (+0,5 m, +1,0 m) va kich ban nén NBD
+0,0 m v&i thot ky mo phong kéo dai mGt nam.

NBD gy ra sy thay ddi vé ché do triéu tai ving
ctra song dan dén su thay ddi vé qua trinh tich liiy
bun cét tai ddy. Tai khu vue KV1, dya trén cac do
thi Hinh 5, c6 thé nhan dinh ring, NBD giy ra su
thay d6i lwong cat tich lity tai ddy, muc do thay doi
phu thudc vao thoi ky tridu va theo mua. Vao mua
kiét, su thay ddi luong bun cat tai khu vuc nay
khong dang ké, dudng lity tich ing véi cac kich ban
NBD ti¢m can nhau. Tuy nhién, vao mua Ii, anh
hudéng ciia NBD 16n hon so véi mua kiét; NBD ¢
xu huéng lam giam lwong bun cat boi lang va gia
ting x6i trong ky triéu cudng, ting lwong bun cat bdi
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trong ky triéu kém. Két qua tong hop lugng bun cat
tich lily trong mot ngay tridu dién hinh duoc trinh
bay tai bang 1 cho thdy, vao mua kiét, trong ky triéu
cuong, NBD lam gidm lugng bun cat tich liiy tai
day, tong luong bun cat trong mét chu ky tridu
2900 m* (NBD+0,0m), 1.700 m* (NBD+0,5 m),
1.200 m* (NBD+1,0 m); trong ky triéu kém su thay
d6i khong dang ké. Vao mua Iii, NBD lam gia ting
lugng bun cat dich chuyén vé phia ctra song 1am gia
tang x6i manh nhit trong ky triéu cuong; tong lugng
bun cat trong mot chu ky tridu mat di —97.200 m’
(NBD  +0,0 m), —102.300 m* (NBD+0,5 m),
109.200 m* (NBD+1,0 m).

Déi véi khu vue KV2, dya trén do thi Hinh 5-a
c6 thé thay rang, NBD lam giam luong bun cat boi

lang trong mua ki¢t va tdng lugng bun cat boi lang
trong mua lii so vdi kich ban nén. Vao mua kiét,
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NBD lam giam luong bun cat boi ling tai day,
trong ky triéu cuong, tong luong bun cat trong
mot chu ky tridu 36.150 m® (NBD+0,0 m),
120.950 m* (NBD+0,5 m) va 7.200 m* (NBD+1,0
m); trong ky kém, téng luong bun cat trong mot
chu ky triéu 510 m* (NBD + 0,0 m), 180 m® (NBD
+0,5m) va —190 m® (NBD+1,0 m). Vao mua 1,
NBD lam ting luong bun cat boi ling tai day,
trong ky triéu kém, luong bun cat bdi tai day co su
thay d6i khong déng ké so v6i kich ban nén; trong
ky tridu kém, NBD lam gia ting luong bun cat boi
tai ddy, tong luong bun cat trong mot chu ky triéu
157.400 m*> (NBD+0,0 m), 170.700 m* (NBD +
0,5 m) va 190.200 m’ (NBD + 1 m).

Dbi v6i KV3, dd thi Hinh 5-b cho thiy rang,
NBD lam gia ting lwong bun cat ling dong so véi
kich ban nén. Vao mua kiét, trong ky tridu cuong,
xét mot chu ky tridu, tong lwong bun cat boi tai day
114.000 m* (NBD + 0,0 m), 148.000 m* (NBD +
0,5m) va 183.000m*> (NBD + 1,0 m); trong ky
triéu kém, tong lwong bun cat bdi 1a —48.000 m*
(NBD + 0,0 m),-37.900 m> (NBD + 0,5m), va
—26.500 m* (NBD + 1,0 m). Vao mua 1ii, trong ky
tridu cuong, xét mét chu ky tridu, téng lurong bun
cat bdi tai diy 357.000m’ (NBD + 0,0m),
388.700 m* (NBD + 0,5 m) va 440.800 m* (NBD +
1,0 m); trong ky tridu kém, tong lwong bun cat bdi
tai day la 448.000 m* (NBD +0,0 m), 469.800 m’
(NBD + 0,5 m) va 485.500 m®> (NBD + 1,0 m).

Téng lugng cét tich liy trong mot ndm tai cac
khu vue khac nhau thé hién nhu d6 thi Hinh 5-d ¢
thé nhan dinh rang, d6i v6i khu vuc KV1, NBD lam
giam lugng bun cat bdi ling tai day, mua li anh
huong s& 16n hon so v6i mua kiét. Tong lugng bun
cat léng dong trong moOt nam 2,6 tr.m’
(NBD+0,0 m), 2,0 tr.m® (NBD+0,5 m) va 1,7 tr.m’
(NBD+1,0m). Déi voi khu vuc KV2, NBD lam
giam luong bun cat ling dong trong mua kiét nhung
lai 1am gia tang lwong bun cat ling dong trong mua
1, sy gia ting d6 bu dép dugc su thiéu hut trong
mua kiét nén trong mot nim tong luong bun cat
khong thay ddi nhiéu trong diéu kién NBD. Tong
lugng bun cat lang dong trong mot nam 10,8 tr.m’
(NBD+0,0 m), 10,8 trm’ (NBD+0,5m) va 10,6
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tr.m® (NBD+1,0 m). Dbi voi khu vue KV3, NBD
lam gia tang lugng bun cat tich liy trong nam, vao
mua I sy gia tang 16n hon so v&i mua kiét. Téng
lugng bun cat lang dong trong mot nam 32,0 tr.m’®
(NBD+0,0 m), 34,8 trm’ (NBD+0,5m) va 374
tr.m® (NBD+1,0 m). Cac khu virc ngoai bién Déong,
NBD c6 xu hudng lam gidm lugng bun cat; riéng
khu vire BD2 (viing bién bén ngoai ctra song Tién),
NBD lam gia tang thém Iwong bun cép tai day. Tong
lugng bun cat nhdn duoc trong mot tai khu vuc bién
Pong (BD1+BD2+BD3) gin cic cira song 335,2
trm’ (NBD+0,0 m), 3254 tr.m’ (NBD+0,5 m) va
313,4 trm® (NBD+1,0m). Su phan phdi lai tong
luong bun cat trong diéu kién nudc bién ding lam
thay d6i day tai cira song Soai Rap.

Dién bién tich liiy bun cat tai cac khu vyc dién
bién theo thoi gian dugc trinh bay tai bang 2. Theo
do, co thé théy KV1, chiu sy tic dong manh cta
NBD, su suy giam manh lugng bun cat tai day trong
diéu kién NBD Ia két qua cta su gia ting luong van
chuyén buin cat v& phia cira song khi triéu rt va xay
ra manh nhit vio mua li. Hinh 4 thé hién su thay
d6i day twong tng voi kich ban NBD+0,5m va
NBD+1,0m so véi kich ban nén +0,0 m sau mot
nam mo phong. Két qua cho thiy, NBD giy bdi tai
khu vuc ctra song va cac khu vuc nude ndng nhung
gy x01 manh cho céac khu vuc thugng Iuu.

5. KET LUAN VA THAO LUAN

Séng tridu duge xem 13 séng dai véi van tde
truyén song dugc tinh ¢ = gﬁ, trong diéu kién

NBD, chiéu sdu nudc 4 ting 1én lam cho van toc
truyén song ting, dan dén pha cua mot sb song
chinh tdng 1én. Trong nghién ctru nay, chiing to1
xur dung phuong phap phan tich diéu hoa tai vi tri
clra song Soai Rap ddi véi cac thanh phan séng (4
song ban nhat: M2, S2, N2, K2 ; 4 song toan nhat:
Ol1, P1, QI, K1; va 3 séong nudc ndéng: M4, M6,
MS4). Két qua cho thay, NBD lam ting bién do
ciia hau hét cac phan triéu chinh. P4i véi thanh
phan song ban nhat, song M2 (séng mat tring
chinh) c¢6 bién do ting 16n nhat +2,49 cm (NBD +
0,5 m), +4,43 cm (NBD + 1 m) va sém pha 7,5
phut (NBD + 0,5 m), 14,1 phut (NBD + 1,0 m) so
v6i kich ban nén (NBD + 0,0 m).
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NBD lam ting bién db triéu, gia ting dong luc
triéu va van chuyén bun cat trén bién Pong ciing
nhu bén trong hé théng song. Két qua 1a tai KV3,
tong lugng bun cat ting 1én trai nguoc véi khu
vuc phia thuong Iwu (KV1) tong lugng bun cat c6
xu hudng giam di va KV3 ngudn bun cat ting lén
(xem Hinh 3) Ngudn tai nguyén cat song co gia tri
cao trong xay dung (cat xay) thudng duoc phan bd
tai KV1 ¢6 nguy co giam di; trong khi ngudn cét
tai KV3 mic du ting én nhung ngudn cat tai day
chi yéu 1a cat san 1ap c6 gia tri thap. Do d6, dit ra
van dé can phai xay dung cac chién lugc khai thac
tai nguyén hop 1y trong twong lai. Trong diéu kién
NBD, ngudn bﬁ{l cat co Xu huéng dich chuyén o
manh 1én phia Bac lam cho tong lwong bun cat tai ——NBD +0.5m ——NBD + 1.0m
khu vuc BD3 giam trong khi khu vuc BD2 ting,
ddc biét xay ra manhﬂ trong thoi ky gi6 mua Ty  Hinh 3. Mitc dp dnh hwong ciia NBD dén nguon
Nam cung vdi thoi diémgmﬁa 1}~1 khi {né lu’f_mg phu biin cdt tai cac khu viee (tinh bang % cia KB0)
sa tr cac luu vuce song do ra bién nhiéu nhat.
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Hinh 4. Bién doi day so sanh giita cdc kich ban NBD+0,5 m, NBD+1,0 m, so véi KB nén +0,0 m

Bang 1. Tong lwgng bun cat thong ké trong mot chu ky triéu dai dién
bvt: 1.000 m’

Ky Kich KV1 KV2 KV3
tricu ban | BO6i | X6i | Tong | Bdi | Xo6i | Tong Boi Xo6i | Tong
+0,0 | 689 | -66,0 | 29 | 744 | -383 | 36,2 | 5354 | -421,3]| 114,
cuomg +0,5 | 71,5 | -69.8 | 1,7 | 72,3 | -51.4 | 20,9 | 5324 |-384,3| 1481
Mua +1,0 | 758 | -746 | 12 | 693 | -62,1 | 72 | 5187 |-335,7 | 183,0
kiét +0,0 | 48,6 | 32,5 | 16,1 | 39 | -34 0,5 31,5 | -79.5 | -48,0
+0,5 | 469 | 314 | 155 | 33 | -3.1 0,2 27,0 | -649 | -37,9
+1,0 | 456 | 295 | 16,1 | 27 | 29 | -02 21,7 | 482 | -26,5
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Miia Ky Kich : KV1 : : KV2 : : KV3 :
tricu ban Bo1 Xo61 Tong | Boi Xo61 Tong Boi1 Xo61 Tong
Tridu +0,0 78,5 | -175,7 | 97,2 | 111,5| -65,6 459 604,5 | -246,7 | 357,7
cuomg +0,5 79,1 | -181,4 | -102,3 | 1274 | -78.,8 48,6 637,6 | -248,8 | 388,8
Mua +1,0 79,3 | -188,9 | -109,6 | 138,9 | -89,6 49,3 680,3 | -239,4 | 440,9
14 Tridy +0,0 | 1394 | -85,1 543 | 231,8 | -74,3 | 157,5 | 546,9 | -98,8 | 448,1
ém +0,5 | 1483 | -86,7 | 61,6 |241,9| -71,2 | 170,7 | 551,8 | -81,9 | 469,9
+1,0 | 156,1 | -87,9 | 68,2 |260,6 | -70,3 | 190,3 | 544,9 | -59,3 | 485,6
Biang 2. Tong lwong bin cat cia tirng thang tai cac khu vire ing véi cac treong hop NBD
bvt: 1.000 m’
) KVI1 KV2 KV3
Thang I o m [105m| T1,0m | 10,0m | 05m | +1,0m | +0,0m | +05m | +1,0m
1 967 940 923 908 780 633 -1.442 =725 57
2 911 898 886 451 321 224 -58 142 404
3 844 834 835 459 324 168 465 616 811
4 704 702 721 786 612 462 369 370 385
5 556 550 567 1.593 1.330 1.014 1.009 1.063 1.062
6 161 123 134 1.558 2.053 2.382 2.573 2.185 1.769
7 138 14 -41 1.188 1.425 1.800 6.574 6.798 6.764
8 -367 -487 -536 40 312 579 5.346 5.676 5.865
9 -646 =701 -749 807 876 989 5.176 5.464 5.808
10 -487 -497 -545 1.872 1.898 1.833 8.215 8.874 9.763
11 -133 -242 -341 834 740 548 4.592 5.165 5.742
12 -46 -113 -165 317 210 21 2.092 2.828 3.449
Nam 2.602 | 2.023 | 1.689 | 10.813 | 10.880 | 10.611 34.911 38.456 | 41.879
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(c)KV3 (d)
Hinh 5. Tong lwong cat tich lily trong mdt ngay triéu dién hinh tai (a) KVI, (b) KV2, (c) KV3.
(+): boi, (-): x6i. Ky hiéu chi sé 1: dién bién liong bun cdt tai thoi diém,
2: lwong bun cat tich lily theo thoi gian. (d) Tong lwong cat tich lity
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Abstract:
IMPACTS OF SEA LEVEL RISE ON TRANSPORTATION OF SEDIMENT
REALLOCATION AMOUNT OF SEDIMENT AT SOAI RAP ESTUARY

The morphology changing process of an estuary is essential information for planning strategies of water
resources management. In the context of sea level rise (SLR), the hydrodynamic mode and
transportation of sediment at the estuaries also changed, as a result it leads to a change in the source of
sediment from upstream to the sea. The objective of this study is to evaluate the impact of SLR on
redistribution of sediment resources in different areas at the Soai Rap estuary. Telemac-Sisyphe-
Tomawac mathematical modeling method, in which transportation of sediment with mixed sediment
characteristics (mix-sediment) was used in this study. The scenarios of SLR + 0.0 m (base scenario),
SLR + 0.5 m, SLR + 1.0 m were proposed to forecast the process of sediment transportation. The results
of simulation after one year show that, compared to the base scenario, for zone KVI, the total amount of
sediment decreases by —579.10°m’ (12.8%) SLR +0.5m, —913.10° m® (-35%) SLR +1.0 m; for zone
KV2, the change is not significant; for KV3, the total amount of sediment increases by 3.5%10°m’ (10%)
SLR + 0.5 m, 6.9%10° m® (20%) SLR + 1.0 m.

Keywords: Telemac, Tomawac, Sisyphe, Soai Rap estuary, sediment transport, morphology
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