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TOM TAT DE TAI

Ly do chon dé tai: Song Hong cung cip nude phuc vu tudi tiéu cho phan 16n dién
tich viing dong bang song Hong. Ngoai ra nude & song Hong con phuc vy cho nhu
cau nudc sinh hoat ciia nguoi dan séng quanh d6. Dung mé hinh dé tinh toan do
man cling nhu khodng cach xam nhap man, két qua thu dugc s€ 1a co so cho céc
ké hoach iy nudc ving cira song.

Muc tiéu dé tai: So sanh két qua thu dugc khi tinh toan voi mo hinh. Tur d6 chon
ra dugc mo hinh phu hop nhét véi co s& dir lidu sdn ¢ dé tinh toan, xay dung céac
kich ban xdm nhap man cho séng Hong.

Phirong phdp nghién ciru: Str dung mo hinh giai tich va mo hinh HEC-RAS dé
tinh toan xAm nhap min cho song Hong.

Poi twong va pham vi nghién ciru: Khu vuc nghién ctiu 13 song Hong, khoang

cach 90 km tir ctra song 1én phia thuong ngudn.

1. Mé dau

Soéng Hong 1a con song 16n nhat mién Bac nudc ta, hé thong song Hong tao nén
phan 16n dién tich déng bang Bic Bo. Song Hong cung cip phu sa mau md, nudc
tudi phuc vu cho ndng nghiép. Nudc song Hong con duoc khai thac phuc vu nhiéu
nhu cau khéc cua con ngudi nhu 1am nuéc udng, phuc vu cho mot sé nganh cong
nghiép can sir dung nudc. Tuy nhién nudc séng van cé tiéu chuan riéng dé khai
thac. Chinh phu Viét Nam di thanh 1ap mét tiéu chudn cho viéc khai thac nuée &
cac ving ciia song, trong d6 gid tri ngudng cho nuéc udng 13 nude ¢6 S = Img/L,
v6i nude st dung cho tudi tiéu thi S = 4 mg/L. Vi vdy can phai mo phong duoc
dién bién xam nhap min trén song Hong dé c6 co so cho viée 1dy nudc ving clra
song.

Pja hinh luu vyc song Hong c6 hudng déc Tay Bic — Pong Nam, dia hinh ddi nbi

chia cit manh. Mua mua & khu vuc bat dau tir thang V dén thang X, lugng mua
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trung binh khoang tir 1300 mm dén 2000 mm, day ciing 14 khoang thoi gian i
xuat hién. Luong bbc hoi trung binh nim tir 600 mm dén 1000 mm.

Trong nghién ctru ndy, tac gia sir dung 2 mo hinh dé tinh toan xdm nhap man cho
song Hong d6 12 moé hinh giai tich va mé hinh HEC-RAS. Khu vuc nghién ctu 13
song Hong, khoang cach 90 km tir cira song 1én phia thuong ngudn. So sanh két
qua thu dugc cta 2 mé hinh dé danh gia xem véi ting bo s6 lidu c6 trong tay sé& ap

dung cho tinh toan v&i mé hinh nao dé c6 duogc két qua tot nhat.

Hinh 1:Poan Séng Hongtinh todn véi gidi han dwge chi ré.
2. Tinh toan véi moé hinh gidi tich

2.1.  Co s6 1y thuyét mé hinh
Xét trén mat bang, mot cira song théng thudng cd dang nhu Hinh 1 (Savenije,
2012), trong d6 B 14 chiéu rong dong chay, bién do triéu E duoc xac dinh bang

phuong phap tha vat troi doc theo song trong sudt chu ky tridu.
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Hinh 2.1:Mdt bdng cua cira séng (Savenije, 2012)
Savenije da tong két tir kinh nghiém rang cira song thuong cé dang hinh loa va bé
rong B dugc xac dinh theo cong thic:
X
B =Boxexp(- a; )
va v6i chiéu sau khong doi (xem Hinh 2), dién tich mit cat ngang cira song bién

ddi theo hé thuc:

-X

A=A0*exp(

néu x < x,
4,

- (x -4 ) A

A=4 *exp| —= | néu x>x,
a,

Xét mit cat doc cua song (Savenije,2012), véi h coi nhu khong ddi doc chiéu dai

song. H 1a bién do triéu, muc nude bién doi tir -H/2 dén +H/2 ung voi cac thoi

diém nuéc dung gan dinh triéu (High Water Slack — HWS) va nudc dimg gan

chan triéu (Low Water Slack — LWS). TA (Tidal Average) 14 thoi diém trung binh

triéu.
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Hinh 2.2: MGt cdt doc cira séng (Savenije, 2012)

Savenije (2005) da xdy dung duoc phuong trinh can bang mudi tong quat nhu sau:

§+Qf+Q, 0 (x,1) 9
ot Ar.  ox ox

Trong d6
. I, 12 ty 18 chiéu rong. Do 1a ty 18 giita bé rong mat nude tong cong va do rong
dong chay thuc té (Xem hinh 2.5), r;> 1.
. S (%, t) 1add man (%o)
. Q¢ : luu lwong nude ngot (m’/s).
. Q. : luu lugng thuy tridu (m’/s).
. D (x, t) 1a hé s6 khuéch tan theo chidu doc song (m?/s)

. Rs 1a s6 hang ngudn (m%/s) . . t 1a thoi gian (s)

Néu xét d6 man khong doi theo thoi gian va Q, = 0, luu luong nudc ngot khong
d6i theo khong gian va thoi gian thi phuong trinh can bang mubi dugc biéu thi

thong qua mbi lién hé véi x, xét tai trung binh mot con triéu TA:

STA _ S _ ADTA asTA
S
O, ox (1a)
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MGdi lién hé giira hé s6 khuéch tan D, luu lugng nude trong song va dién tich mat
cit ngang duoc xac dinh:

_ 0

dx A (1b)
Khi 1y tich phan doc chiéu dai song thi (1b) duoc viét lai nhu sau:

i
4,D, a, (1c)

Do khuéch tan doc song s€ dugc tinh toan dua vao cong thic sau:

D _

DO

D=D,*1-p%* exp(i)—l ) néu X <X (1d)
a,
D=D* l—ﬁl*[exp(x_xl —1) néux>x;, (le)
a,
Do man S duoc tinh:
1
K .
S=85,* D néu x <X, (1)
DO
1
D \K £
S=5* —) néu x > x; (1g)
1

Trong d6 hé s6 tron o va hé s ty 18 B duoc tinh toan bang cong thirc:

DO
oy =—-—
O (1h)
poKratd
aO
* *
p =Tt (1)
al
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D, dugc xac dinh theo phuong phap thuc nghiém cé thé tién hanh qua viéc tha vat
tréi dé xac dinh bién d6 di chuyén theo dong triéu, ki hi¢u 1a E.

Céc gia tri do ung voi HWS, LWS va TA nhu sau:

+) V6i HWS, d6 man va do phan tan duoc biéu thi nhu sau

Cong thire (8) s& duoc viét lai:

gHWS (DHH's ) =
CHWS TWS
St Df;

~0

Suy ra:

pHWS KaQ; T
— 1 e "‘-- (_ - l
DRWS DEWS A, (.( P a.) )

ol e 2

+) Tuong tu voi LWS

+) Véi TA

2.2.  Ap dung mé hinh mét chiéu
S6 liéu thuc do duoc cac can bo vién Moi truong va Bién d6i Khi hau (thudc
Truong Pai hoc Thuy loi) do dac ngay 15/12/2008 tai hai thoi diém HWS va
LWS. Tién hanh do cach ctra séng 0,5 km va cit cach 4 km tién hanh 1y mau dé
do.
Thong sb dau vao ngay 15/12/2008:

Ao Al al x1
a2 [m SO HO [m
m21 | m2] | ml | 2™ [m]
Song Hong 4350 | 2055 | 12000 | 135000 | 9000 22 4.0
Ngay khao sat:
15/12/2008 Q a0 [m-
E ho T K DO [m2
[m] [m] [s] (m3/s] 1] 0 [m2/s]
13000 5 86400 | 350.0 | 0.18 3.71 1300.0
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Két qua tinh todn xAm nhap min tai séng Hong ngay 15/12/2008 duoc thé hién

trén hinh 2.3
35,00 A HWS Measured
30,00 B LWS Measured —
{ A HWS
25,00 | R TA —
= —LWS
::; 20,00
)é. 15,00 ] A
©- \
5 10,00 \-\ N
5,00 -
\ A
0,00
0 5000 10000 15000 20000 25000
Khoang céach (m)
Hinh 2.3: Duong cong xam nhdp man va cdc diém do dac ngoai thue dia tai séng
Hong
Thong sb dau vao ngay 9/3/2009:
Ao Al x1
[m2] [m2] al[m] | a2[m] (m] SO HO [m]
Séng Hong 4350 | 2055 | 12000 | 135000 | 9000 20 2.8
Ngay khao sat
9/3/2009 Q a0 [m- DO
E[m] | hO[m] T [s] (m3/s] K 1] [m2/s]
11000 5 86400 275.0 0.18 3.09 850.0
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Két qua tinh todn xAm nhap min cho ngay 9/3/2009:

35,00 A HWS Measured
30,00 " LWS Measured |
4 HWS
25,00 R TA I
o —LWS
g 20,00 R
§ 15,00 &
o N “
5 10,00 \ N
5,00 A
\ A
0,00 -
0 5000 10000 15000 20000 25000

Khoang céch (m)

Hinh 2.4: Buong cong xadm nhdp man va cac diém do dac ngoai thuc dia tai song
Hong

S4 liéu thuc do duge cac can bd vién Mai truong va bién doi khi hau do dac ngay
15/12/2008 tai hai thoi diém HWS va LWS. Tién hanh do cach ctra séng 0.5 Km
va ctr cach 4 Km tién hanh 14y mau dé do.

Co thé théy réng két qua tinh todn dugc kha gﬁn voi 6 liéu thuc do. PO min cua
song kha cao, tuy nhién lai giam dan dan vao bén trong séng chir khong c6 su thay
ddi cuc bo tai vi tri ndo ca.

Tiéu chuan danh gia sy pht hop cia md hinh 13 chi tiéu NASH theo cong thirc

téng quat sau

Trong do6:
A;: S liéu tinh toan.
B;: S6 liéu thuc do.
C: S6 liéu thyc do trung binh.

Nghién ctru khoa hoc sinh vién Page 8



Vi két qua ngay 15/12/2008 chi tiéu NASH dat 0.97, véi két qua ngay 9/3/2009
chi tiéu NASH dat 0.95; Ca 2 truong hop déu cho chi sé NASH kha cao => Nhu

vay mé hinh duoc kiém dinh.

3. Tinh toan véi mo hinh HEC-RAS
3.1.  Gioi thiéu mo hinh HEC-RAS

Mo hinh HEC-RAS dugc xdy dung va phat trién nham mo phong thily luc
dong chay, chat lugng nudc va van chuyén bun cat doc song (HEC, 2010). H¢
phuong trinh sir dung trong HEC-RAS gdom phuong trinh lién tuc (cong thirc 2)
va phuong trinh dong luong (cong thirc 3). Ngoai ra, hé sé nham thuy luc

Manning 7 ciling duoc sir dung dé hiéu chinh mé hinh (cong thirc 4).

Q + % =4,
ox ot (2)
a0/ 4
Q+M+g.A.%—g.A.(Sf —SO) =0
ot 0x ox : (3)
2
nQ
S, = 5
AR “4)
Trong d6:  t: Thoi gian (s) A: Dién tich mit cit ngang (mz)

Q: Luu lugng (m3/s)

x: Khoang cach doc theo kénh (m)

qe: Luu luwgng chay vao hoac rat di tir bén song

g: Gia toc trong truong (m/s)  Si: Do dbc ddy song
v: Van tbc trung binh dong chay tai mat cit (m/s)
S.S,: PO déc mit nude, do dbe day song

Phuong trinh truyén min dugc xéac dinh theo cong thirc:
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a(A.S)+ 9(0S) oy, 08
ot ox X (5)
Chuong trinh HEC-RAS bao gdm cac file file sb lidu sau:

- File mat cét “.g01”’: day Ia file ghi toa dd cac diém doc song va toa do
clng véi mit cat dia hinh 10ng song.

- File thé hién tinh chét ciia dong chay, & day xét dong chay khong on
dinh “.u01”: file nay cho biét s liéu luu luong nuéc thuong luu, qua
trinh muc nudc ha luu.

- File chat luong nudc “.w01”

- File “.p01”

3.2 Ap dung mé hinh HEC-RAS
Qua trinh xay dung md6 hinh dugc thuc hi¢n qua cac budc:
Budc 1: Xay dung mang ludi song.

- Mang luéi séng dugc xdy dung trén co so s6 liéu mat cat Hé thong song
Hong trén mo hinh Mike 11. Tién hanh trich xuat dir liéu tur file
“xns11” va “nwk11” ciia Mike, sau d6 chuyén dir liéu sang dang file
mit cit cia HEC-RAS RAS (Hinh ...). S6 liéu thu dugc gdbm 21 mit

cit ngang song.

\/\g

14

Hinh 3.1: Poan séng can tinh todn va 21 mdt cdt
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[meter] HONG - 2000 - 231372.0000
93 ; ; . : .

Water Level
Resist.

Cross section X data [meter]

Hinh 3.2: Mdt cdt dau va mdt cdt cudi doan song
Nhan xét vé mit cat: Nhin vao hinh trén, nét ddm chinh 1a dia hinh cét ctra song,
con nét mo 1a mat cat dau ¢ phia thuong ngudn. Co thé thay mat cat phia ctra song
d3 bi co hep rat nghiéu, do sdu cling ting 1én. Mot cach khai quat thi khi xét tir
phia cira séng 1én trén thuong ngudn thi mat cit dia hinh song c6 xu hudng md
rong ra va do sau long dan ciing giam di. Pay 1a yéu t6 quan trong s& anh hudng
dén sy xAm nhap man.
Buérc 2: Nhap diéu kién bién va diéu kién ban dau.
- Do han ché vé mat sd liéu va nham muc dich so sanh v&i Mé hinh giai
tich nén chi thyc hién vao ngay 15/12/2008 khai thac bang chuong trinh
WXTide32 (http:// www.wxtide32.com).

- Bién luu luong tai phia thuong ngudn Q ( bién trén), dé¢ dong nhat giira

2 mo hinh sé léy theo trang web https://salinityandtides.com/. O day Q

= 350 (m3/s). Bién dudi 13 muc nudc triéu léy tai ctra song, theo do
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HWS = 4.1 (m) va LWS = -0.1 (m).

Bdng 3.1: Phén b6 muc nudc triéu.

Thoi

gian 1:00 | 2:00 | 3:00 | 4:00 | 5:00 | 6:00 7:00 | 8:00 9:00 | 10:00 | 11:00
Muc 553 | 102 | 144 | 178 | 200 | 210 | 206 | 1.89 | 1.60 | 121 | 0.74
nuée (m)

Thoi

gian 13:00 | 14:00 | 15:00 | 16:00 | 17:00 | 18:00 | 19:00 | 20:00 | 21:00 | 22:00 | 23:00
Mue 531 | 082 | =127 | -1.65 | -1.92 | -2.07 | -2.09 | -1.98 | -1.73 | -1.38 | -0.94
nuée (m)

Muc nuwdc

5,00
4,00
3,00
2,00 == Muyc nudc
1,00

0,00
0 5 10 15 20 25 30

Hinh 3.3: Buong qud trinh myc nudc ha luu
Do d6 man khong thé tién qué sau vao trong séng nén ta chi xét khoang cach
100 Km so véi ctra séng. S6 liéu tinh toan cho ngay 15/2/2008. Str dung phan

mém HEC-RAS @ tinh toan, d6 khuéch tan D sé& ty tinh bang mé hinh, két qua

x4m nhdp man 16n nhét thu dugc trong bang:

Badng 3.2: PG mdén tinh todn doc séng Hong

K/C (m)
S(1) mg/L 0 29.33
S(2) mg/L 685 24.89
S(3) mg/L 3216 21.34
S(4) mg/L 5045 18.40
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S(5) mg/L 6642 16.11
S(6) mg/L 12148 12.84
S(7) mg/L 18479 7.62
S(8) mg/L 21822 5.13
S(9) mg/L 25410 3.78
S(10) mg/L | 28092 2.25
S(11) mg/L | 32548 1.48
S(12) mg/L | 32951 0.71
S(13) mg/L | 40172 0.14
S(14) mg/L | 45543 0.12
S(15) mg/L | 46960 0.03
S(16) mg/L | 53868 0.00
S(17) mg/L | 66061 0.00
S(18) mg/L | 72143 0.00
S(19) mg/L | 76383 0.00
S(20) mg/L | 78613 0.00
S(21) mg/L | 85973 0.00

Theo nhu s6 liéu thyc do ctia can bd vién Moi truong va Bién dbi khi hau thuoc
Pai hoc Thity Loi, tai thoi diém nude dimg gan dinh triéu (HWS) d6 man phan b

doc theo song duoc thong ké nhu trong Bang

Bang 3.3:Phdn b6 mén doc séng thie do tai séng Hong

Khoang cach b6 man
(Km) (mg/L)
0,5 28
4 26.6
8 22.4
12 13.5
16 9.6
20 7.5
24 5.2
28 4.4
32 3.6
36 2.7
40 0.9
44 0.6
48 0

Hé s6 nham Maining n = 0.32 cho ta chi s6 NASH ciia m hinh dat 0.85.
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Nhu vy véi nhimng s6 liéu dau vao nhu trén, c6 thé sir dung mo hinh dé moé phong
xam nhdp man.
4. So sanh két qua thu dwgc va xy dung cac kich ban xAm nhip min

4.1.  So sdnh két qua

30

25

20
5 \
£ ——HWs

15
{el)
(n]

N N
N
\

0 T T T T 1
0 20000 40000 60000 80000 100000

Hinh 4.1: D6 man doc song tinh theo HEC-RAS

Nghién ctru khoa hoc sinh vién Page 14



35
30
~25
— 20
15
10
5
0

ppt

Salinity

HWS

TA T
I = WS |
\\
! \
0 5000 10000 15000 20000 25000

Distance (m)

Hinh 4.2: Do man doc song tinh theo gidi tich

Bang 4.1: Tuong quan do man cua hai mo hinh

Khoang cach S giditich | SHec-ras
(m) mg/L mg/L
0 29 29.3
2000 27.5 22
4°000 25 19.5
6000 22.5 17
8000 20 15.1
10000 16.8 11
12000 13.8 9
14000 11 7.2
16000 8 6.8
18000 6 6.6
20000 4
22000 3
24000 2 4.1
26000 1 3.2
28000 0.8 2
30000 0.4 1.1
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Hinh 4.3: Twong quan giita S(giai tich) va S(HEC-RAS)
Nhin vao hinh 4.3 c6 thé th?iy hai gié tri d0 man tinh bﬁng hai m6 hinh khac nhau
c6 su chénh léch tuong ddi ro rét, tuy nhién su chénh léch van nam trong su cho
phép hay d6 chénh léch chua qua 16n. Do két qua thu duoc tir 2 md hinh khac
nhau, moé phong véi nhimng diéu kién khac nhau.
Ca 2 m6 hinh déu c6 thé st dung dé md phong xdm nhap mian cho séng Hong véi
nhing diéu kién bién nhu trén. Tuy nhién mo hinh gidi tich cho thdy hiéu qua mé
phong chinh xac hon (chi tiéu NASH 16n hon). Nhung néu xét rong ra thi mé hinh
giai tich chi co thé mo phdéng xam nhap man tai mot thoi diém, tic 1a chua co tinh
téng quat. Trai lai, m6 hinh HEC-RAS lai khic phuc duoc diéu nay. M6 hinh
HEC-RAS c¢6 thé mo phong mian trong mot khoang thoi gian lién tuc va xuyén
subt, 36 man dugc mod phong rat chi tiét.
Két qua cia 2 mo hinh khac nhau nhu vay 1a do ¢ mdi mo hinh ta lai xét vdi cac
diéu kién khac nhau chtr khong cung diéu kién.
Pé mang tinh chat tong quan va cy thé, ta chon moé hinh HEC-RAS dé mé phong
xam nhap man cho song Hong.

4.2.  Xay dung cdc kich ban
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Theo t6 chire Lién chinh phu vé bién d6i khi hau va nudc bién dang, dén nam
2100 muc nudc bién s& dang 1én khoang 26 — 59 cm. Vi thé chon xay dung kich
ban khi muc nudc bién trung binh (MLS) ting thém 50 cm, tic MLS + 50 cm.

Két quéa thu dugc d0 méan 16n nhat xay ra lac 12:00:00, s6 liéu chi tiét nhu bang:

Bang 4.2: M6 phéng xam nhdp man khi miec nwée bién cao thém 50 cm

K/C (m)
S(1) mg/L 0 325
S(2) mg/L 685 32.5
S(3) mg/L 3216 26.9
S(4) mg/L 5045 25.7
S(5) mg/L 6642 24.8
S(6) mg/L 12148 22.6
S(7) mg/L 18479 19.2
S8)mg/L | 21822 16.2
SO)mg/L | 25410 14.1
S(10) mg/L 28092 12.7
S(1)mg/L | 32548 11.2
S(12) mg/L | 32951 10.4
S(13) mg/L 40172 9.4
S(14) mg/L 45543 8.2
S(15) mg/L 46960 7.9
S(16) mg/L 53868 7.0
S(17) mg/L 66061 4.4
S(18) mg/L 72143 2.4
S(19) mg/L 76383 1.5
S(20) mg/L 78613 1.2
S21)mg/L | 85973 0.0

Nhan xét: Khi so sanh bang 3.1 va bang 4.2 ta c6 thé thay rd do man da ting
1én cling nhu khoang cach xam nhdp man cling tién sdu hon vao trong ndi dia
khi myc nuéc bién ting thém 50 cm.
5. Két luin va khuyén nghi
- Két lugn: Hai mo hinh di cho ra nhiing két qua tuy khac nhau déi chit
vé mit gia tri nhung néu xét rong ra thi déu mang tinh chat phan anh
dung voi dién ién xAm nhap min dang xdy ra. Ly do dan dén sy sai khac
1a do diéu kién bién nhap vao, sb liéu dau vao cla tung mo hinh 1a khéc

nhau, v6i tng mo hinh lai xét v6i nhitng diéu kién khac nhau.Mdi mo
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hinh déu c6é nhimng wu diém va nhugc diém. Véi mo hinh gidi tich thi
can xét voi nhitng diéu kién 1y tudng nhu d6 siu séng 1a khong doi, o
khuéch tan ciia song tinh theo cong thirc, két qua thu dugc chi phan anh
cuc bd ma khong c6 sy lién tuc. Tuy nhién véi mo hinh giai tich ta
khoéng can qua nhiéu sb liéu thity van. Con véi mo hinh HEC-RAS thi ta
¢ thé xét voi cac diéu kién cu thé, sb liéu thu duogc mang tinh lién tuc
nhung s6 liéu can cho tinh toan lai nhiéu. Tom lai tuy vao diéu kién hién
c6 dé dua ra phuong 4n chon mé hinh nao tinh toan hop 1y va hiéu qua
nhat.

- Khuyén nghi: Nén st dung md hinh HEC-RAS dé mé phong xam nhép
man vi nd gén véi diéu kién tu nhién cu thé. Vi két qua thu duoc cd thé
dua ra dugc nhitng phuong 4n lay nuéc & song Hong sao cho hop 1y,
phu hop voi diéu kién sinh hoat, cdc hoat dong nong nghiép, cong
nghiép, v.v. phuc vu doi sdng con nguoi.
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