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TOM TAT: Ung dung phiong phdp héi quy don trong viéc dong hda sé liéu doi véi chat lo
ling lam dau vao cho md hinh toan, bai bao dA dwa ra nhing két qua vé phan bé va kha nang chiu
tai chat lo limg tai khu viee dam Cau Hai tinh Thira Thién-Hué trong mia khé (7/2013) va mua mua
(10/2013) Céc két qua mé phong ban dau cho thdy, s trao doi nuéc trong. khu vire dam Cau Hai la
yéu So Véi su trao doi nuoc o dam Thay TG ciing nhw dam Tam Glang, dan téi sw phan bé chat lo
ling trong dam chu yéu bi chi phei theo mua va phyu thugc vao nguon chdt lo ling tir song Truoi
dwa ra. Ham leong chat lo ling trung binh toan dam dat 30 g/m® vao mua kho va 48 g/m® vao mua
mura. Pang chii y 1a kha ndng chiu tai chat lo limg doi véi dam Cau Hai trong muia muwa la rat thap,
kha nang tiép nhan chi con 4%. Bai vdy chi can mét tac déng nhé lam gia tang ham heong chat lo
ling vao dam ciing dan dén két qua qua tai chat lo hing trong khu viee dam Cau Hai.

Tir khéa: M6 hinh, chat lo hing, Cau Hai.

PAT VAN PE

Hé théng dam pha Tam Giang - Cau Hai
(TG-CH) thugc tinh Thura Thién- Hué (TTH) la
hé dam pha Ién nhat & Viét Nam, kéo dai tor
16°15° dén 16%2’ vi do bic va 10722 dén
107°57” kinh d6 d6ng, dai 70 km, rong 10 km,
noi sau nhét khoang 4,2 m (trung binh 1,6 m).
Hé dam pha c6 hai ctra: ctra Thuan An ¢ phia
bic va cia Tu Hién ¢ phla nam, thuéc loai thuy
vuc gan kin, nudc lo va lo - nhat.

Hién nay, dam phé TG- CH dang phai dbi
mat véi stc ép lon tir cac ngudn phat thai do
cac hoat dong ven dam pha dang phat trién
manh nhu nubi trong thuy san, dan cu, du lich,
chin nudi gia stc, gia cam. CAc chat thai nhu
dinh dudng, hitu co, chit lo lung (SPM) tir cac
nguon thai trén khi di vao thay vuc s€ lan
truyén, phan tan, ling dong hay luu giir lai
trong nudc tly thudc vao khdi lugng phét thai

va diéu kién thay dong luyc khu vuc. Do vay
nhu:ng thong tin vé kha nang chiu tai va phan
b cac chit dinh dudng, cac chat hitu co ciing
nhu SPM khu vuc dam pha TG-CH la can thiét.

Bai bdo dua ra nhu:ng két qud co ban nhét
Ve kha ning chiu tai va phan b SPM trong
dam Cau Hai (CH) theo khong gian va thoi
gian trong nhleu diéu Kkién tac dong khac nhau
(nguon cung cap tir luc dia, tai luong song dua
ra, che do thuy dong luc, dac biét la qua trinh
trao d6i nudce giita dam pha va bién).

POI TUQNG VA PHUONG PHAP
NGHIEN CUU
Péi twgng

Dé nghién ctru dbi tuorng SPM khu vuc CH,
bai bao su dung b so ligu khdo sat hai mla
thuoc dé tai: “Nghién cuu gidai phap phuc hoi
hé sinh thdi dam, ho ven bién da bi suy thodi ¢
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ven bién mlen lrung” ma s6 KC.08.25/11- 15,
gom: cac s6 liéu vé khi tuong (gi6, nhiét bé
mat), s6 liéu thuy dong luc (muc nu6e, dong
chay, song, nhiét do, d6 mudi), s lidu chit
luzorng nudc (SPM, d6 duc) trong thang 7/2013
va 10/2013 két hop véi:

S6 liéu dia hinh ving ven bo véi do sau,
dudng bo s6 hoa tir cac ban db dia hinh UTM
ty 1€ 1:50.000 do Cuc Do dac Ban dd xut ban;
viing xa bd bd sung tir co s& dir liéu dia hlnh
ETOPO-1 cua Trung tdm tu ligu Dia vat li
Quéc gia My (National Geophysical Data
Center) [1] va GEBCO-30 cta Trung tim tu
lieu Hai dwong hoc vuong qudc Anh (British
Oceanographic Data Centre - BODC) [2].

S6 licu tuong tac bién khi quyén dugc iy
boi co s& so lieu COADS (Comprehensive
Ocean-Atmosphere Data Set) [3].

So lidu dao doéng muc nudc, sb lidu théng
ké vé& luu lugng cho cac cira song ven bo (song
Hu:orng, O Lau, Trudi) [5], sb liéu thuy tricu tr
mod hinh NAO TIDE dy béo thuy triéu cua Dai
Thién vin Qudc gia Nhat Ban (National
Astronomical Observatory of Japan) [4, 6].

So litu WOA2013 (World Ocean Atlas
2009) vé nhiét d6, d6 muoi cua nudc bién theo
cac tang sau [7].

Phwong phap nghién ciru

Phwong phdp diéu tra khdo séat bién va phan
tich trong phong thi nghiém

Thiét 1ap tram mat rong va tram lién tuc
24 h tai ba vi tri (phd Tam Glang, dam Sam
Thuy T, dam Céu Hai) do dac céc yéu té thuy
van va chét luong nuéc trong thang 7 va thang
10/2013. Téc d va hudng dong chay do bang
may tu ghi DNC-2M, MAVS, SD6000; nhigt
do, do mubi do bang may CTD; mau nudc
duoc Iy lién tuc 2h/op phan tich trong phong
thi nghiém hai théng s6 SPM va d6 duc theo
QCVN 08/2008/BTNMT.

Phuwong phdap SLR

Ung dung héi quy don SLR (Simple Linear
Regressmn) [8] xay dung ham quan h¢ gitra do
duc va tram tich lo lung, bé xung sé lisu SPM
lam dau vao cho mé hinh toan. Gia thiét SPM -
tram tich lo king, Turb - do duc, a - hé sb chan
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va b - hé sb géc, ta c6 quan hé gita SPM va
Turb xac dinh béi ham sau:

Lg(SPM) = Lg(a) + b*Lg(Turb) hay SPM =
a*Turb

Phuwong phdp mé hinh

Str dung phuong phap lugi 1dng (mién
ngoai va mién trong) trong mo hinh thuy dong
luc gdm modul dong chay Delft3D-Flow,
module song Delft3D-Wave két hop véi
module chit lugng nuéc Delft3D- -Wag tron
Delft3D-3.28 [9] mO phong phan b6 SPM. Két
qua dau ra ciia mo hinh s& dugc so sanh voi gia
tri thuc do vé muc nudc qua sai sb can phuong
binh phuong trung binh RMSE (Root Mean
Square Error).

Mlen ngoai: hé thong dam pha TG-CH bao
phu gan 215 x 10° m? V0'I thé tich khéi nudéc
dam pha 3.352 x 10° m® (dai 70 km theo chiéu
bic nam va 10 km theo chiéu déng tay).

Mién trong: khu vuc dam CH véi 85 x 510
0 lugi cong truc giao gi¢i han boi vi tuyen
16,27° - 16,46° kinh tuyén 107,78° dén
107,91°, kich thuéc 6 lui blen dol tir 25 m dén
230 m bao phu trén 95 x 10° m? dién tich mat
nuéc (dai 25 km theo chiéu bic nam va 10 km
theo Chleu dong tay) véi thé tich khbi nuéc 170
x 10° m’,
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Tinh toan thay déng luc cling nhu mo
phong kha ning chiu tai, phan b SPM trong
hai thang 7/2013 va thang 10/2013 theo budc
tinh 0,5 phat (hinh 1). Sau lan hiéu chinh
cudi, tién hanh danh gia do chinh xac caa md
hinh. Két qua kiém chung cho thiy: sai sb
binh phuwong trung binh muc nudc trong hai
thang 7/2013 va 10/2013 lan luot la
RMSE7/2013 = 0,152; RMSE10/2013 = 0,147.
Hai gia tri nay déu thé hién su phu hop nhat
dinh ca vé pha tridu va do Ion, cho thiy su
phu hop twong ddi gitra két qua tinh toan vai
sb liéu quan trac.

depth averaged velocity, magnitude (m/s)

Mb phdng phan bé va kha ndng chiu tdi ...
KET QUA NGHIEN CUU VA THAO
LUAN

Pic diém vé dong chay

Thay dong luc hé dam pha TG-CH bj chi
phol bai 4 thanh phan chinh nhu: dong nude
song ra (song O Lau, song Huong, song Trudi),
dong triéu, dong chay bién ven bd va dong 16p
mat dudi tac dong cua gio. Bén canh do, do su
bt dong déu hinh hoc déi véi duong bor va sy
phan bd do sau khac nhau khién cho dong téng
hop trong hé dam pha la phuc tap Trong dé
minh hoa dong chdy téng hop riéng cho dam
CH duoc thé hién qua hinh 2, hinh 3.

depth averaged velocity, magnitude (m/s)
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Hinh 3. Dong tdng hop trong pha triéu xudng - tréi, pha triéu 1&n - phai (7/2013)
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Trong thang 10/2013: trong pha trleu xuéng
dong téng hop tir song Huong chu yéu chay
thing ra phla ctra Thuan An, tai day van téc
dong chay co gia tri I6n dat 1 - 1,3 m/s. Mit
khéac do luu luzorng nudc song Huong db ra I6n
nén xu thé nay van chiém wu thé trong pha triéu
1&n, khién cho khdi nudc bién it c6 kha ning
xam nhap siu vao trong song. Tac déng cua
ché do thuy dong luc khu vyc dam Tam Giang
(TG) giam din qua dam Thuy TG (TT) cho toi
dam CH. Tai khu vuc ddm TT, van toc dong
téng horp I6n nhat dat 0,3 mis, pha triéu cham
hon 1 gi¢ so véi cira Thuan An va 0,3 gio so
v6i cira Tu Hién. Khu vyc dam CH thong Véi
bién qua cura Tu Hién hep va nong nén van toc
dong téng hop tai day yéu trong ca hai pha
tridu, I6n nhat dat 0,15 my/s.

Trong thang 7/2013: khi luu lugng tir song
Huong ra giam di,van téc dong chay téng hop
I6n nhat khoang 0,8 m/s tai khu virc cira Thuan

An. Trong pha triéu xudng, phan Ién luong
nudc tr song Huong chay ra phia cira Thuan
An, mot phan chay vao dam TT (vén téc dong
tong hop I6n nhat dat 0,25 m/s). Khu vuc trong
dam CH, nhin chung van téc dong tong hop
déu nho hon 0,12 mys.

Kha niing trao déi nwéc

So voi dam TT va dam TG, dim CH c6
dién tich va thé tich Ién hon nhiéu, Tuy nhién
bén canh dic diém luu lugng song Trudi ra
nho, hién tai cira Tu Hién hep nén trao doi
nuGe qua mot ngay dém tai ddm CH thap hon
SO Vi dam TT va dam TG. Ty & trao d6i nudc
tai ¢ddm CH trong ca hai mua nhin chung duéi
1,1%, cho thdy chénh léch hru lwong nuéc
trung binh tai ctra Tu Hién la khéng nhiéu (luu
lugng nuéc trung binh trong thang 7/2013,
thang 10/2013 lan luot & 46 m*/s, 51 m3/s) Chi
tiet ve luzorng nudc va ty ¢ trao dbi nuéc qua
mot ngay dém dugc thé hién trong bang 1.

Béang 1. Luong nudc va ty 18 trao dbi nude qua mot ngay dém khu vuc ¢dm Cau Hai

_,_ T10-2013 T7-2013

Giatri Chay vao Chay ra Téng Chénh léch  Chay vao Chay ra Téng Chénh léch
A* 2.635.643 5.863.058 8.498.701 3.227.415 4.387.760 3.572.016 7.959.776 815.744
B* 1,02 1,04 2,06 0,02 1,03 1,02 2,05 0,01

Chu thich: A* 14 liwong nurée trao doi (m®); B* = (A* + V)V 14 ty |é mude trao d@éi trung binh ngay

v6i V(M%) la thé tich dam CH.
Phan bd ham luwgng SPM

Trong mua kho ham luzorng SPM c0 gia tri
I6n nhat 45 g/m? tai ctra s6ng Trudi. Toan dam
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CH ham lu:orng SPM dao déng trong khoang 15
- 45 g/m®, trung binh dat 30 g/m® (hinh 4), ham
lugng SPM thap nhat tai khu vuc ven bo phia
déng dam (3 - 18 g/m®).

{IM1) (gDM/m3)
1.825 —
50

182 145

40

1815
434

__ TwHién 430

)

song Trudi 125

420

IT. Pha loc

79 7.95 8 g UE 8.1 8.15
% coordinate — w10°

Hinh 4. Phan bd SPM trong pha triéu xudng - tréi, pha triéu lén - phai (07/2013)
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Trong mua mua, ham lugng SPM & khu
vuc cua song Trudi tang 1én so voi mua kho,
dat 73 g/m°. Toan ddm CH ham luzorng SPM
dao dong trong khoang 24 - 73 g/m®, trung binh
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Mb phdng phan bé va kha ndng chiu tdi ...

dat 48 g/m (hinh 5). Nhu vay, bién dong va
phan bd ham lwong SPM chiu sy chi phéi theo
mua va lugng SPM tir song dua ra.
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Hinh 5. Phan bd SPM trong pha tridu xudng - tréi, pha triéu lén - phai (10/2013)

Kha ning chiu tai

Dua trén QCVNO08-2008/BTNMT, dinh gid
kha ning chiu tai cua khu vuc ddm CH ddi véi
SPM chiing ta c6 thé thay vao mua kho su tich
liy SPM dén 4.913 tan (chlem 60%), con kha
nang tiép nhan 1a 3.276 tan (chlem 40%) nén
kha ning chiu tai SPM cia ddm van con dudi
gigi han cho phép (GHCP). Trong khi d6 vao

mua mua, su tich lay SPM 1én den 7.972 tin
tuong rng véi 96%, kha ndng tiép nhan SPM
chi con 332 tin (khoang 4%) (bdang 2). Nhu vay
trong mua mua, kha nang tiep nhan SPM la rat
han ché, dang & murc bao dong. Bat cir mot tac
dong g1a tang SPM vao dam cing dan dén
khdng con kha néng chiu tai dbi voi SPM trong
khu vic ¢am CH.

Béang 2. Kha ning chiu tai dbi véi SPM khu vie ddm Cau Hai

Triéu cwong

Triéu kém

Y — — — Trung binh
SPM Nwéec Ion Nwée rong Nwéec Ion Nwée rong
(tan) Tich Tiép Tich Tiép Tich Tiép Tich Tiép Tiéu Tich Tiép
0y nhan 0y nhan 0y nhan 0y nhan chuan 0y nhan
TO7 5104 3403 4738 3159 5013 3342 4799 3199 8189 4913 3276
T10 9291 387 6848 285 8558 357 7190 300 8304 7972 332
KET LUAN Hién tai, luong tich Ity SPM da chiém 96%

Két horp gitra phuong phap hdéi quy don
SLR va m6 hinh Delft3D m6 phong phan b
SPM trong khu vyc dam CH budc dau da cho
két qud rat kha quan, thé hién duoc quy luat
phan b6 SPM dudi anh hudng cua ché d6 mua
va tac dong cua nguon cung Cap tur luc dia, tr
tai lugng nudc sbng truc tlep dua ra.

va kha ning tiép nhan SPM ddi voi ddm CH la
dang bao dong, con dudi 4%. Nguyén nhan
dugc x4c dinh boi cong tac kiém soat nguon
thai ven d¢am chua tot kéo dai s& dan dén chit
lwgng nudc trong dAm cd nguy co bi suy thoai.

Loi cam on: Tap thé tac gia xin chan thanh
cam on téi Bo Khoa hoc va Cong nghé, Vién
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tai nguyén va Méi truong bién (Vién Han 1am
Khoa hoc va Cong ngh¢ Vi¢t Nam), Ban chu
nhiém dé& tai trong diém cip nha nuGe

KC.
liéu

08.25.11/15 da cho phep str dung nguédn sb
cua dé tai va hd tro kinh phi dé hoan thanh

cbng trinh nay.
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SIMULATING THE DISTRIBUTION AND CARRYING CAPACITY
OF SUSPENDED PARTICULATE MATTER (SPM) IN CAU
HAI LAGOON - THUA THIEN-HUE PROVINCE
BY MATHEMATICAL MODEL

Pham Hai An, Nguyen Duc The
Institute of Marine Environment and Resources-VAST

ABSTRACT: By applying of regression methods to assimilate data for suspended particulate
matter as the input data to mathematical model, the paper presents the results on the distribution
and carrying capacity of suspended particulate matter in Cau Hai lagoon, Thua Thien-Hue
province during the dry season (7/2013) and rainy season (10/2013). The initial simulation show
that the water exchange in Cau Hai lagoon is weak in comparsion with that in Thuy Tu lagoon as
well as Tam Giang lagoon, leading the distribution of suspended particulate matter to be dominated
by seasonal and the suspended particulate matter from Truoi river. The overall mean concentration
of suspended particulate matter is 30 g/m® during dry season and 48 g/m® in the rainy season.
Notably, the carrying capacity of suspended particulate matter in Cau Hai lagoon is very low in the
rainy season, with the remaining capacity of receiving being only 4%. Therefore, a small increase
in the suspended particulate matter can result in the overload of suspended particulate matter in
Cau Hai region.

Keywords: Model, suspended particulate matter, Cau Hai.



