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MO PHONG LAN TRUYEN CHAT O NHIEM KHU VUC PHA TAM
GIANG - CAU HAI, THUA THIEN - HUE BANG MO HINH DELFT-3D

Cao Thi Thu Trang Pham Hai An Tran Anh TG,
Lé Pirc Cuong’, Tran Dic Thanh', Tr1nh Thanh?

Vién Tai nguyén va Moi trorng bién-Vién Han 1am Khoa éc va Cong nghViét Nam
2Viéen Khoa loc va M6i trong-Dai hoc Bach Khoa Ha B
"Email: trangct@imer.ac.vn

Ngay ntan bai: 19-3-2014

TOM TAT: Dua trén céc 8 lidu khio sat va thu thp e khi tong - thiy wan, chit liong nuéc
khu wc dam pha Tam Giang - 4l1 Hai, Thra Thién - Hé @4 mé pling treong thiy dong lec va
lan truyén chit 6 nhém trongdam pha & dung mé hinh Delft-3D. Cacekqui mé phng cho tldy
dong chiy trongdam pha c6 gia trlén nhit tai khu we ara Thuin An, vao mua ma dat dén 1,0-
1,2 m/s, dong ely nhs nhat xudt hién tzi khu wec dam Giu Hai. Ty 1€ trao déi nuéc trongdam phéa
kha thip, dat khaing 31,7% i pha Tam Giang, 25,8%itdam Sam - Tiy TG va 5,33%d dam

Cau Hai. Nong dg cia cac clit 6 nhiém cao i cac khu wec ara séng nir sdng Hrong, Trwi,
Thuin An, O Lau va iF Hién, thim chi wrot gidi han cho phép (GHCP).

Tir khéa: M6 hinh,dam pha, cht & nhiém, chit liong nuéc, mé plang.

MO DAU

Pam ph& Tam Giang - &L Hai (TG- CH)
thuoc tinh Thra Thién - Hé (TTH) la k& ddm
pha bn nhit & Viét Nam, c6 ¢a do dia ly:
16°15'00” 16°%42'00"B, 107°22'00"
10757°00”D, dign tich mit nuéc 216 ki,
chiéu dai 68 km, chiu rong 10 km,do sau trung
binh 1,6 m va sau ah4, 2m. K dam pha c6 hai
cra: Thdin An & phia &c va T Hién ¢ phla
Nam, théc loai thity vuc gin kin, nréc lg va ko
- nhat va c6 tinh pharihg manh [1].

Khu wuc dam pha Tam Giang - & Hai
chiu ap lrc rit lon tir cac hat dong phat trén
vendam pha nix nubi tr6ng thiy sin, dan a -
du lich, chin nudi gia suc, glaacn ... Ngn
thai ra aia cac hat dong nay cli yeu Ia nhrng
chat thai théng throng gim cac cht dinh
dudng va hiru . Cac clat nay khidi vao thiy
vuc < lan truyén, phan tan ahg dong haic hru
giir lai trong nroc tuy the vao caatiéu kign
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thuy dong lyc va cac n gay 6 nhim. bé
mo phong lan trugn chat & nhém trong khu
vuc dam pha Tam Giang - - & Hai (inh Thra
Thién H), da sr dung mé hinh Delft-3D trén
co s chay md hinh thy dong luc (Delft-
FLOW) Cacdol tuong chinhdugc mé pléng
la cac ngdn chit hiru oo (thé hién qua théng&
BODs, COD).

Bai bao trinh bay 6t sb két qua nghién
citu md plong lan trugn chit 6 nhém trong
khu wrc dam ph& Tam Giang - & Hai nhim
dua ra lirc tranh phan & chit 6 nhém trong
khu wrc. Cac Kt qua nghién @u nay da tré
hién dugc phin nao quy lat lan truyén chit
gay 6 nhém ¢ viing TG-CH i su tac dong
cia nhéu yéu t6 khac nhau, trongié ngwn
cung @p tir luc dia, &i lwong nréc song va of
d6 thiy dong lec, dic biégt 1a qua trinh traddi
nudc giira g thong dam, pha va kin la nhiing
yéu 6 anh hrong hrong tuc tiép va quygt dinh



dén nong do va pham vi khong gian phand
cua cac cht hiru 0.
TAIl LI EU VA PHUONG PHAP NGHIEN
cuu
Tai liéu

Pija hinh:sb liéu do sau vaduorng by cua
khu wrc nghién éu duoc $ hoa fr cac kn do
dia hinh UTM ¢ I¢ 1:50.000. Ngoa| radia
hinh ving bin Thra Thién Hé va cac ving
lan cn khi thiét 1ap md hinh dungé NESTHD

con duoc tham klo va b sung tr co so dir
liéu dia hinh ETOPO5 va GEBCO-1.

Khi twong: sb lisu v khi trong st dung bao
gom bic xa mat troi, do 4am trong déi, lugng
may, nhét d6 khéng khi cé gia trtrung binh
theo mua (mua kh6 - thang 5 va muaam
thang 11). 8li¢u gi6 aia thang 11 #m 2011 va
thang 5 am 2012 quan fic 6h/Bn tai Hué lam
dit liéu dau vao cho mé hinh tinh toan [2].

M6 phong lan trugn chit 6 nhém ...

Thiy hai van: phia &a séng 8 dung $
ligu lru lwong theo gb tai tram trén song
Huong $ lieu leu Iuong trung binh thang trén
séng O Lau va séng Téii(so ligu do ‘Trung
tam Khi trgng Thiy vian Thira Thién H cung
cip ram 2012), 6 Ileu do dac mgc nuoc va
dong chy, nhit, mum tai 3 tram lién wc; phia
ngoal $ dung hang $ diéu hoa thy trleu cho
cac bién n, dugc tinh toan & chwi sb ligu
quan téc myc nréc tr mot sb dé tai, dr an dia
Trung tam Khirong Thuy vin bién, Vien Tai
nguyén va Moi trong bién, Trwong Pai hoc
Thuy loi, nhiing diém bién bng phia bin
khéng c6 8 liéu quan tic thi tham k#o két
qua tinh toan & mo hinh NAO-TIDE (clrong
trinh dr bao thy tricu caaDai Thién vin Quic
gia Nht Ban NAO) [3].

Phwong phap

Phuwong phéapdiéu tra khdo séat bén va phan
tich trong phong thi nghém

nnnnnnnnn

CHU GIAI
S6ng, d&m pha, bién
Dat lién

. Vi tri tram thi nghiém va quan trac thiy van

>z

MMMMM

Hinh 1. Hé théng pha Tam Giang -4D Hai va cac tm khio séat

Ba tram khao sat liéntic 24h i 3 vi tri pha
Tam Giang, dam Sam - Thy Td vadam Ciu
Hai dugc bo tri dé khao sat thiy van va cht

lugng nxéc trong hai mua: mua wa (thang

11/2011) va mua kho (thang 5/2012) (hmh 1).

Téc do va hréng dong chy duoc do bing may
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ty ghi (DNC-2M aia Anh, SD30 ta Na Uy)

...; mau nuée dugc lay lién tuc 2hbp, saudé

dua W phong thi nghlim dé phan tich céac
thong  BODs, COD. Céac phong phap phan
tich tuan theo céc tiéu cini Viét Namda ban
hanh (QCVN-08/2008/BTNMT).

Phiwong phdp mé hinh

Si dung md hinh DELFT - 3D [4, 51é mo
phong qua trinh thy déng hec va qua trinh lan
truyen chit & nhBm trong khu wc tai hai thi
diém: hién tai va dr bao im 2020.

Mién va i tinh: kich thréc mién tinh co6
pham vi 70 km theo tiéng Bic Nam va 1 -
10 km theo xéng DONng Tay. Toan dkhu wrc
tinh toan bao @n 95x503 6 wai (hinh 2).
Mién tinh cé céac biénohg phla bin la: ara

Tai bién séng: 8 dung hru luong trng gio
trong thang trén songudng, lueu luong trung
binh thang trén séng O Lau va sbéngdlru

Tai tit ca cac bién éng déu sr dung va
tham khio cac Kt qua quan tic nhit mubi
trong cacdot khao sat mm 2011 va 2012F
tai TTH.2011-KC.11) 4i khu wrc h¢ dam pha
Tam Giang - Gu Hai.

Kiém ching mo hinh

Déi voi viec md plong lan trugn chit gay
6 nhm, da tién hanh hiu chinh vadanh giado
chinh xac éa mé hinh Bng viéc so sanh &
qua caa md hinh thy dong luc (dong chy) véi

sb lieu quan tic thec . Cac Kt qui sau in
hiéu chinh cwi cung ding da cho tlﬁy sr phu

Thuan An va e&ra Tu Hién; ngoai ra con c6 cac hop tong ddi gitra tinh todn vadli¢éu quan

bién bng song: song O Lau, séngubhg va
séng Trwi.

Hinh 2. Hé théng lugi tinh cia mé hinh

Thoi gian tinh todn:mé hinh duoc chay
theo hal mua: mua khé va muaran Mua nua

bit dau tinh toan & 0h00, ngay 01/11/2011 va
két thac lac 23h00, ngay 31/11/2011. Mua khi
bat dau tinh toan & 0h00, ngay 01/5/2012 va

két thac lic 23h00, ngay 31/5/2012u® thoi
giandé chay mé hinh 1a 1 phat.

Piéu kien bién:

Tai cac bién ng phia_ bén (Thuin An, Tu
Hién): dung céc dng $ dicu hoa thy tricu da
dugc tinh toan va éi suy phi lp i diéu kién
dia phrong.
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trac thyc t& (hinh 3).
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Hinh 3. So sanh dong ély tinh toan va quan
trac tai khu wrc pha Tam Gang trong muaren
(11/2011)
(trén: vin toc theo plrong ngang-U; @di: van toc
theo pleong thing diing-V)



M6 phong lan trugn chit 6 nhém ...

Mb hinh clit lwong neéc s dau vao @a md hinh cht lugng nrée duoc
ldy tir cac Kt qua phan tich va cac giaittham

M6 hinh lan trugn chit Iuorng nroc (Delft- khio theo hrsng din aia mo hinh.

WAQ) dugc trién khai \6i cac théng & COD,
BOD:. Mién, heéi tinh, thoi gian tinh toan, cac Hiéu chinh mé hinh bng cach S0 sanhék
diéu kién bandau vadiéu kién bién trong qua md plong Wi két qua quan téc lién tic
nhu mé hinh thiy dong luc. Ngoai ra, cac tham ngoai thec dia (ang 1).

Bang 1.So sanh gia tlon nhit gitta mé hinh va quandt - phan tich

Théng s 6 Mua mwa Mua kho
M6 hinh Quan tric M6 hinh Quan trdc
BODs (mg/l) 5,5 6,58 6,0 4,54
CoD (mgll) 20,0 21,97 25,0 14,06
KET QUA NGHIEN CUU g s ety it 1

M6 phéng thuy déng luc
Dong chiy

Két qui md phong ¢ do dong chiy khu
vuc dam pha Tam Giang -4l Hai dugc trinh
bay trong hinh 4.

Sy tuong tAc @a cac thanh pim: dong
triéu, dong chy bién ven b, dong mréc sdng
va tdcdong aia gio bén trén gt nuéc aia
chinh thy vuc d& to nén dong cy tong hop
trong ¢ ¢dm pha. Dong chy hé ¢am pha TG- . ‘ ‘ . . ‘
CH twong ddi phic tap do s trong tac Ga cac T Nt "
thanh pln trén ©ng Wi sy bit dong déu cia B i |
hinh hoc duong by thuy voc nuéc va phan & 02 e
d9 sau @a nd @ing co ntirng anh hrong, lam st gy, gt
cho hic tranh dong cly tong hyp rit khac
nhau trén khéng gian vungréc.

Trong mua ma (thang 11/2011) an tic
dong chiy c6 gia ti 16n nhit dat 1,0-1,2m/s i
cira Thuin An, dat gia ti nho nhit tai khu wrc
dam Ciu Hai, dat 0,15m/s.0 cra Tu Hién do
bi thu hep va néng nénan toc dong chy ca
khi triéu 1&n va xiéng déu yéu. O khu wrc dam
Thuy TG tc do dong cliy cuc dai dat 0,18m/s,
pha tréu chim hon 1 giv so i cira Thuin An
va 20 phut so & cra Tu Hién. Do vao mua ‘
mua, leu luong nréc sdng hrong lon nén dong coinse (1>

chay tir trong song cliy ra phia ngoaiia Van e o B

chiém uu the trong pha tdu l1én, ki nusc ‘ v o o - W

bién chi yéu di vao trong khu wc dim pha va Hinh 4. Truong e do dong cliy trong thyi ky
it kha nang xam nlp sau vao trong song. a) nréc rong-mua ma; b) nréc lon-moa nea;
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Vao mua khd (thang 5/2012)an toc dong
chay dat gia ti lon nhat khoang 0,7-0,8 m/sai
ctra Thuin An, dat khoang 0,06 m/sdi khu wuc
ddm Ciu Hai vadat khaing 0,09-0,28 m/sy
khu wrc ddm Thuy Td. Van téc dong chy tai
khu wrc Tam Gianglat 0,03-0,1 m/s, pha
chim 40 phut so & ctra Thuin An, trong pha
triéu xubng hrong nréc song hrong pHin lon
chay ra ara Thuin An va not phin chiy vao
khu wrc dam Thay Tda, khbi nuéc trong pha
Tam Giang chy ra theo kxéng Pong Namdén
cra Thuin An gip khéi nuéc séng Hrong va
dugc ddy ra ngoai bin qua ¢a Thuin An.

Trao déi nwéc

Cac Kt qua vé luong nréc va ¥ 1é traodoi
nuéc qua ndt ngaydém ti ba khu wrc codac
diém sau:dam Cau Hai c6 dén tich va ti tich
lén nHit saudo dén Thay Ta va Tam Giang la
nhé nhit. Tuy nhién, ¥ Ié trao ddi nudc trung
binh ngay (%) di cé xu tt ngroc lai, Tam
Giang la khu vc co gia ti 16n nhit, saudé lan
lwot Thay T, C}iu Hai. Diéu hay hoan toan
dang so i thuc €, khu wrc dam Ciu Hai c6
luu lwong séng nb va ara Tu Hién hep, trong
khi khu wrc Thuy TU c6 a@ra Thiin An va Tam
Giang c6 tru hrong songdang I 46 vao. S
chénh éch gira thoi gian chiy ra va thi gian
chay vao @a cac khu wc dugc thé hién trén
bang 2.

Bang 2.Lugng nréc va ¥ 1¢ traodoi nuéc qua ngt ngaydém
tai ba khu wrc Tam Giang - Tty TG - Giu Hai

Lwong nwéc trao doi (tri éum )

Ty |& nwéc trao dbi trung binh ngay (%)

Mua muwa Mua khd Mua m wa Mua khd
& —~ ©
E & = g
(3. > '8 (g
= @ > >
S B 5 5
~ o @ Q @ Q o
5 & 5§ ¢ ¢ 2 8 s 2 ¢ e g
5 S @ © < 2 & g © 2 & g g 2 © < 2
= b4 < < < ~O < < st ~O < < < ~O < < ~O
X o = O O = (@) (@) O = O (@) (@) = O O =
g?;;g 42,5 76,48 13,6 10,7 24,2 2,9 16,5 16,4 32,9 0,04 17,8 14 31,7 215 215 430
Thay

163,0 595 2,74

w
N
[}
=
N
©

12,8

N
o
©
-
N
N

o
o
=

793 090 365 1,68

Theo Iét qua tinh toan& mo hinh cho thy
su trao déi nuéc trong dim pha ch yéu do
dong chiy dong cly van chuyén nudc tir vung
nay i vung khac, hinh thanhxstraodol nuéc
theo nit rong aia wrc nuéc. Tai dam Ciu Hai,
trong dleu kién khong coé i I6n, lugng nréc
trongdam ludbn can bng va \in chuyen wu thé
vé phia @&a Thuin An so Wi vé phla ¢a Tu
Hién. Tai dam Thuw Ta, vao @ 2 mua nra va
khod, can Bng nroc déu chay vé phia Tam
Giang, clirng © luong chiy song Hrong hau
nhu khénganh hrong dén dam Cau Hai, K ca
khi mua i, Tai pha Tam Glangulorng nréc
lubn céan bng vao mua khé va can canul
luong kch hin vé phia lrong chiy ra so i
chay vao trong mua .

V& mua khé, doutu lwong cac séngit nho,
luong chiy tir bién vaodam pha bn, kru lrong
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|6n nHit tai cira Thuin An theo tinh toani@
mo hinh dat 975 m/s va &ra T Hién dat
5 ni/s. V& mua mra, do tru lrong cac song
do vaodam pha chim uu thé ve thoi gian chiy
ra phia bén, luu lugng I6n nhét tai cra Thlﬁn
An theo tinh toania mé hinhdat 1.877
va ara Tu Hién dat 67 ni/s. Thoi gian chiy ra
tai cra Thuin An gip 4,8 bn thoi gian chy
vao va tli gian chiy ra i cra Tu Hién gip
2,7 Bn thoi gian chiy vao trong mia woa.
Theo nghién u trong Iuin van thac sy cia ttac
g|a Nghiém Tén Lam (2002) tinh toanang
mo6 hinh DUFFLOW &m 2000 &i cira Thiuiin
An gia ti cyc dai cua hru hrong dat 2.400 /s
va tai cra Tur Hién gid ti cyc dai cua hru hwong
dat 718 ni/s.

M® hinh chit lweng nuéc
Nhu cdu oxy sinh héa (BOR)



Trong mia ra, rong ¢6 BODs co gia ti
1,5-6,5 mg/l (gia ir quan tic thyc % trong
khOang 1,72-6,58 mg/l). di cac khu wc ara
sbng va ¢a bién nong do BODs c6 gia ti cao
hon cac khu uc khac, trongdé khu wc ara
séng Hrong va a@ra Thuin An BOD; 6 gia ti
|6n nhit dat 6,5 mg/l, 4i cira séng O Lautat
gia ti 16n nht 5,0 mg/l va @a Tu Hlen la
4,5 mg/l, con di cac khu wc khac vng do
BODs thuong khong wot qua 2,0 mg/l trongic
pha tréu xuéng va Ién.

eaonacequs BOD (st poo) t § days (gO2is)
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Hinh 5. M6 phong lan trugn BOD; (mg/l) khi:
a) trieu [én-mua mra;b) triu Ién-mua kho

M6 phong lan trugn chit 6 nhém ...

Mua kho, ®ng d6 BODs bién dol trong
khoing 1,2-6,2 mg/l (gia trquan téc thyc t
trong khmng 3,38-4,64 mg/l) trongagpha tréu
xu0ng va pha téu lén (hinh 5b). Tuy nhién,
mua kho6 wng do BODs I6n nkit xuat hién tai
khu wrc ara Tu Hién (trong @ hai pha téu),
khu wrc ara séng htong va @a Thuin An;
nong do BODs cuc dai la 5,8 mg/l trong pha
triéu xubng va 6,0 mgl/l trong pha éa lén,
khu wrc ara séng O Lau va séng Taiuco gia
tri cuc dai trong khaing 3,0-5,0 mg/l. Cac khu
vuc khac ong do BOD;s khong wot qua
3,8 mg/l trong pha té 1én va 4,5 mg/l trong
pha treu xuong.

Dy baodén nim 2020 Bng d6 BODs khu
vuc nghién éu bién déi trong khding gia ti
2,0-10,0 mg/l trong mua khd va céithat gia
tri trén 10 mg/l trong mua wa. Trong mua
mua cO & xao tvn manh hon so Wi mua kho,
dac biét tai tai cra sbng hkong va @ra Thuin
An, noi c6 gr traoddi nuéc manh gira séng va
dam pha, gira ¢dm pha va kin. Cac khu wc
khac c6 s bién dong khdngdang K.

Nhu ciu oxy héa lpc (COD)

Trong mua rra, rong do COD khu wc
nghién &u bién doi trong khaing gia ti 3-
20 mg/l trong & pha tréu xubng va pha téu
len, rong do COD arc dai trong G hai pha
triéu 1a 20,0 mg/l. Khu we c6 rong 6 COD
lén nhit tap trung &i cra séng kong va dra
séng Tri, khu wrc Pam Sam bng d6 COD
daodong trong khéng 7-13 mg/l, khu wc pha
Tam Giang daa@iong trong khéang 4-12 mg/l,
va khu wrc ara Tu Hién, dam Cau Hai va Thiy
TG c6 gia ti thap hon so 6i cac khu wc khac
(khéng wrot qua 4 mg/l).

Mua khé, mng do COD khu wc nghién
ctru bién doi trong khaing gla ti 3-22 mg/l
trong @ pha tréu xubng va pha tdu Ién
(hinh 6b). Ning ¢6 COD arc dai tap trung &i
khu wrc ara Thuin An, khu wrc Thuin An dén
Tam Giang, sawd dén khu wc ara séng
Huong c6 gia tr I6n nrit 17 mg/l trong pha
triéu 1én va 19 mg/l trong pha éti xusng.

Dy b&odén nam 2020 wng d6 COD khu
vuc nghién au co té gap doi gia ti hién nay
va bién doi trong khaing 5-50 mg/l. Khu wc
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trung tamdam Ciu Hai Hiu nhr khéng c6 s
xao ton trong @ hai mua. Cac khuue ara
séng Hrong, Trwi va ara Thuin An c6 s x40
tron manh vao @ hai mua.

COD concent tration by the Cr-method (g02/m3)
10’ 21-Nov2011 04:00:00

18851

00 concentration by the Crmethod (g02im3)
x 10" 16-May-2012 04:00.00

Hinh 6. M0 phong lan truyén COD (mg/l) khi:
a) tridu lén-mua mra; b) tréu 1én-mua kho

KET LUAN

Su lan tru;én cia cac cht hiu o phy
thuoc nhiéu vao c do dong rc cra khu wrc
nghién gu. Cac khu vc c6 sr bién dong manh
vé nong dé la nhitng roi ¢ ar tuong tac nanh
giita nréc séngdam pha, bén-dim pha. Mmg
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do BODs cira song hi’orng, Thuin An co g|a tr
lén nhit, saudo den cac khu wc ara séng O
Lau, Tu Hién, Trwi, Dam Sam va Thy Ta.
Vao mua khé, khuwc ora Tu Hién, ara séng
Huong va d@ra Thuin An cé gia tr BOD5 [6n
nhat so Wi cac khu wc khac. Vao mua o,
nong do COD ti cira song krong, TrLﬁl va
Dam Sam c6 gia irlén nhat, saudo lan hrot
dén pha Tam Giang, T Hién, dam Cau Hai va
Thay Ta. Tuy nhién, vao mua khommg do
COD khu wrc Thuin An, Tam Glang co g|a1tr
I6n nhit, saudo dén ara sbng sbng tbng va
cac khu wc khac.

Cac Kt qua tinh toan, ¢ bao @a md hinh
da thé hién dugc phin nao quy lat lan truyn
chit gdy 6 nhdm & ving TG-CH Vi sy tac
dong aia nhéu yéu t5 khac nhau, trongi6
nguf)n cung @p tir lyc dia, i luong nréc song
va ctt do thay dong lyc la nhing >éu t danh
huong hrong trc tiép va quyt dinh ¢én nong
d6 va phan b cia cac cht hiru o trong nréc.
L &1 cam on: Bai baoduoc hoan thanhwbi su
hd tro cia dé tai TTH.2011-KC.11 vaté tai
KC09-17/11-15. Cé&c tac @ixin tran tong
cam on.
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M6 phong lan trugn chit 6 nhém ...

POLLUTANT TRANSPORT SIMULATION IN TAM GIANG - CAU HAl
LAGOON, THUA THIEN - HUE PROVINCE
BY USING DELFT-3D MODEL

Cao Thi Thu Trang®, Pham Hai An', Tran Anh Tu?,
Le Duc Cuongd, Tran Duc Thanh', Trinh Thanh?

nstitute of Marine Environment and Resources-VAST
%Institute of Science and Environmental Technology-H

ABSTRACT. Based on collective and survey data on hydrometegy and water quality in
Tam Giang - Cau Hai lagoon, Thua Thien - Hue Progirhydraulic and pollutant transportation in
lagoon system had been simulated by using Delftr®Bel. The study results show that the current
velocity is highest in Thuan An inlet, it reache8-1.2 m/s, the lowest velocity is in Cau Hai
lagoon. The water exchange rate in lagoon is glate with the values of 31.7% in Tam Giang,
25.8% in Sam - Thuy Tu lagoon and 5.33% in Caulbigdon. Concentration of pollutants is high
in river mouths and inlets such as Huong, Truoiudit An, O Lau and Tu Hien. The simulation
results show that the values of nutrients and oigamatters in water are high in these areas, even
higher than limitation value.

Keywords:Model, lagoon, pollutants, water quality, simulatio



