KET QUA NGHIEN CUU KHOA HOC
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TOM TAT

Trong nghién ctiu nay, moé hinh toan MIKE 11 dugc phat trién va ap dung d€ danh gia chat lugng nuéc
song Cu Dé, TP. ba Nang. Sau khi hiéu chinh va kiém dinh véi s6 liéu nam 2014, md hinh dugc st dung dé
du bdo chit lugng nudc song Cu D¢, phuc vu cho cic ké hoach phat trién kinh t€ - xa hoi (KT-XH) cta TP
trong tuong lai.

Két qua mo phong chit lugng nudc song Cu Dé cé xu hudng giong véi thuc do va céd két qua chénh
léch v6i thiic do khong 16n (sai s6 < 5%). Hau hét, cac thong s6 (DO, nhiét do, N-NH,, P-PO,) déu dat QCVN
08:2018/BTNMT. Ngoai trti mét s6 vi tri tai khu vuc ha luu song Cu Dé (S1, S2), méi trudng nudc bi 6 nhiém
hitu co do nong do BOD, cao (10 - 27 mg/l). Két qua cho thdy, ham lugng BOD dat gia tri cao nhit vao mlia
kiét; vi la thoi diém kha néng tu lam sach ctia song thdp nhét, luu lugng dong chay nho, kha nang khuéch tan
6xy trong nudc thip, nén dé bi 6 nhiém cao nhit.

T khoa: MIKE 11, mé hinh chdt lugng nuidc, song Cu Dé.
Nhan bai: 24/5/2022; Svia chita: 3/6/2022; Duyét ddng: 6/6/2022.

1. M6 dau

Nédm trong vung kinh té trong diém mién Trung, TP.
ba Nang la mét trong nhiing dia phuong c6 qua trinh
cong nghiép hda, hién dai héa nhanh & Viét Nam, cling
v6i d6 cac van dé 6 nhiém nudc nhu: xdm nhip man,
thiéu nguodn nudc sach, 6 nhiém song, bién dugc quan
tam thuong xuyén. Do d6, viéc danh gia hién trang chét
lugng nudc rat quan trong. Mdt khac, hién nay viéc ap
dung cong nghé thong tin trong quan ly moi trudng A Hinh 1. Bdn d6 phan bé cc tiéu luu vic song Cu Dé
rdt ph6 bién. Mo hinh tinh toan madc du con nhi€u  (Nguén: Trung tam Nghién ciiu BVMT Pa Néng)
han ché vé co s& dii liéu, tuy nhién day la mot trong
nhiing phuong phép tim ra xu huéng chuyén bién va
kha nédng chiu tai ctia nguén nudc, cho phép danh gia,
du bdo chét lugng nudc véi do chinh xéc cao. Trong
nghién ctiu nay, tdc gia st dung mo hinh toan MIKE 11
dé danh gia hién trang va mo6 phong chét lugng nudc
song Cu D¢, TP. Pa Néang.

2. Phuong phap va ap dung mo hinh

A Hinh 2. Vi tri thu mdu tai song CuDé
2.1. Pham vi nghién ciiu " A

Séng Cu Dé la mot dong song tai phia Bic TP. Da 2.3. Céch tiép can mo hinh

Nang. S6ng c6 cac chi luu chinh 13 song Bac va song 2.3.1. Cdc phuiong trinh cd bdn ciia mé hinh

Nam bt ngudn tit ddy nui Truéng Son (Hinh 1). Hé phuong trinh Saint - Venant véi cac bién Q (x,

2.2. 86 liéu thuc do t) vah (x, t) nhu sau:
\ ‘A oh 00
Céc thong s6 nhiét do, pH, DO, d6 duc dugc do Phuong trinh lién tyc: Q5+E=q (L.1)
bang thiét bi do nhanh tai hién truéng. Nhing thong Phuong trinh dong lugng:
s6 con lai phén tich tai phong thi nghiém theo phuong 60 00 0 on 0|0 (1.2)
7 s A g —_— +_ a_ - g_ = 0 '
phap tiéu chudn. o ox [ 4 ] o S 4R
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Bang 1. Vi tri thu mau tai song Cu Dé (dugc thé hién trén Hinh 2)

STT Vi tri Toa do Ki hiéu
1 | Chan cau Nam O 16°7'14.56"N - 108° 7'19.31"E S1
2 | Dudi hdm duong din ham Hai Vén, cich ctia song 2.600 m vé phia | 16°6'54.97"N - 108° 6'16.27"E S2
thuong nguén
3 | Chén cdu Truong Dinh 16°6'30.64"N - 108° 5'13.85"E S3
4 | Cach cua song 6.000 m vé phia thugng ngudn 16° 6'42.95"N - 108° 4'0.19"E S4
5 | Duéi chin cdu Pho Nam 16°7'53.00"N - 108° 3'4.57"E S5
6 | Cach thugng ngudn 4.000 m vé phia clia song 16° 8'0.82"N - 108° 1'5.52"E S6
7 | Cach thugng ngudn 2.000 m vé phia ctlia song 16° 721.65"N - 108° 0'0.72"E S7
8 | Hop luu cha sdng Bac - song Nam 16°7'18.52"N - 107°58'59.70"E S8

Trong phuong trinh (1.1) gia thuyét raing dong nhap
bén tryc giao v6i dong chinh nén trong phuong trinh
dong lugng mdi, ta triét tiéu thanh phan q.

Q: Luu lugng dong chay (m?*/s); A: dién tich mat cat
uét (m?); R: ban kinh thay IQC (m);

C: Hé s6 Chezy (C= Lo (Vm/s); Heé s6 Manning
M= % ,C= MRS ) !

n: Hé s6 nham; q: luu lugng dong nhap luu trén mot
don vi chiéu dai doc song (m?*/s);

B: Bé rong mét thoang (m); h: d6 sau dong chay (m);
a: hé s6 hiéu chinh dong nang

- M6 dun tai - khuéch tan dya trén phuong trinh 1
chiéu vé bao toan khoi lugng ctia chat hoa tan hodc lo
lting trong song va st dung cac két qua tinh todn cua
mo dun thuy lyc. Phuong trinh chu dao trong mé dun
nay la phuong trinh tai - khuéch tan c6 dang:

o€ 0C_ 0 pC I _ikccyg G
Ot ox  Ox ox

C: ndng do chit quan tam; D: hé s6 khuéch tan; K:
hé s6 phéan huy tuyén tinh;
C,: nong do nguon; q: dong gia nhap trén 1 don vi
chiéu dai doc séng (m?/s);
x: bién khong gian (theo chiéu doc song); t: bién
thai gian; A: dién tich mat cit ngang.
2.3.2. Quy trinh dp dung mo hinh
Quy trinh 4p dung mo hinh tinh todn dién bién chat
lugng méi trudng nudc song Cu Dé dugc thuc hién
theo so d6 (Hinh 3). S6 liéu mang luéi song (Hinh 4)
dugc cung cdp tui s6 liéu Dy an xay dung mo hinh thay
van thuy luc va phat trién d6 thi TP. Pa Nang va s6 liéu
do dia hinh s6ng Cu Dé tii dy an xay dung Nha mdy
cdp nudc Hoa Lién.
2.3.3. M6 hinh thuy lyc
So do mang ludi song: Di liéu mang ludi song Cu Dé
véi 240 diém, 34 mit cit.

26 | Chuyén dé Il, thang 6 ndm 2022

e = _-:"-'-ﬂ??-_

- e )

A Hinh 3. So do6 dp dung mé hinh tinh todn dién bién chdt
lugng nuéde

=" m &

A Hinh 4. So d6 mang ludi luu vic song Cu Dé

Diéu kién bién: SO liéu diéu kién bién can dé€ chay
mo hinh, bao gom:

A Hinh 5. Dong chdy tiéu luu viic Cu Dé giai doan 1/2014 -
12/2015-Bién thugng luu

Bién thugng luu (MC 0.000 m): Thiia hudng két qua
mo phong dong chay song Cu Dé tu thang 1/2014 dén
12/2015.

Bién ha luu (MC 14.000 m): Thiia huéng két qua tinh
toan muyc nudc triéu vinh Pa Nang tu ngay 1/1/2014
dén ngay 1/12/2015.



A Hinh 6. Muc nudc triéu vinh Da Néang i ngay 1/1/2014
dén 1/12/2015 (Bién ha luu)

Bién nguon thdi: Cac ngudn thai luu vuc song Cu bé
¢6 luu lugng nho, gan nhau va thudng thai ra cac canh
dong trude khi vao song Cu D¢, nén dugc gop chung
lai. D€ mo6 hinh ¢6 thé mo6 phong chinh xdac chit lugng
nudce sdng, can tinh todn téng hgp cac luu lugng, thong
s6 chdt lugng nudc thai quy vé 2 vi tri thé hién xa thai
cua nguon thai khu céng nghiép (KCN) va ngudn thai
dan cu (KDC). S6 liéu tinh toan dugc lay ti bao cao
“Diéu tra hién trang xa nudc thai vao ngudn nudc trén
song Cu Dé va song Tuy Loan”.

+ Ngudn thai KCN (ly trinh 11.000 m): Ti€p nhan
cac ngudn thai chu yéu nhu: nudc chay tran; nudc thai
Tram xt ly nudc thai (XLNT) KCN Hoa Khanh.

+ Nguén thai KDC (ly trinh 12.500 m): Tiép nhan
cac nguon thdi chu yéu nhu nudc chay tran; thai sinh
hoat; nuéc thai tii hoat dong san xudt nong nghiép va
mot s6 khac.

2.3.4. M6 hinh khuéch tin va chdt lugng nuéc

S6 liéu bién dung trong moé hinh chit lugng nude
dugc trich xult tu két qua ctia mo hinh thay luc da
dugc hiéu chinh va kiém dinh. Trong budc chay mo
hinh chat lugng nudc, bé sung thém cac thong s6 6
nhiém vao céc diéu kién bién ctia mo6 hinh (Bang 2).
Bang 2. Piéu kién bién vé cac thong s6 6 nhiém mé hinh
khuéch tan va chat lugng nuéc

KET QUA NGHIEN CUU KHOA HOC ‘T%
VA UNG DUNG CONG NGHE

ARRRR O R IR ET

A Hinh 7. Két qud thi nghiém thuic do tai cdc vi tri Idy mau

Nong do BOD, tai mot s6 vi tri trén song vugt gia tri
cho phép tai cot A, QCVN 08:2015. Véi nong do DO,
cang vé phia thugng luu gia tri cao hon so véi ha luu,
diéu nay c6 thé thiy chit lugng nudc viing thugng luu
la tot, dung véi hién trang khi tién hanh khao sat.

3.2. Két quad mé hinh thuy lyc

Két qua mo phong chit lugng nudc séng Cu Dé
dugc thyc hién ti ngay 1/1/2014 -1/12/2015. G day st
dung muc nudc thuc do tli ngay 23/11 - 30/11/2014 tai
mit cdt 11087.62m (Tram Nam O) d€ phuc vu cong
tac hiéu chinh va kiém dinh mo6 hinh (Hinh 8). Hé s6
nhdm n = 0.04 dugc hiéu chinh trén toan tuyén dé mo
phong thay luc.

H=t ter ngay 23,/11-30/11

; w"\f’vw

B BN -
A e s r

I E E E =

Bién DO | Nhiét | BOD,
(mg/) | do(°C) | (mg/l)

Bién thugng luu (MC 5.5 28,1 1,4

0.000 m)

Bién ha luu (MC 14.000 5,42 28,2 2,4

m)

Bién nguén thai KCN 5,1 30,1 38,5

(MC 11.000 m)

Bién ngufin thai KDC 4,7 33,3 304,33

(MC 12.500 m)

3. Két qua va thao luan

3.1 Két qud tién hanh thi nghiém

Nhin chung, hau hét cac thong s6 chat lugng nudc
song Cu Dé nhu DO, BOD,, PO,*, NH,* dat Quy chuin
ky thuat Qudc gia vé chit lugng nudc mat QCVN
08:2015 cOt A,

A Hinh 8. Muic nuidc tinh todn va thuic do tai Tram Nam O ti;
ngay 23/11 - 30/11/2014

Két qua mo phong thuy luc (Hinh 8) dua ra ding
vé hinh dang va xu thé. Sai s6 muc nudc gitia thuc do
va mo phong tai cac vi tri khong 16n. Vi s6 liéu do dac
hién tai dung d€ hiéu chinh va kiém dinh c6 thé chip
nhan trong diéu kién s6 liéu do dac han ché.

3.3. Két quad mo hinh khuéch tdan va chdt lugng nudc

D¢ hiéu chinh cac thong s6 ctia mo hinh chat lugng
nuéc, s6 liéu quan trac chit lugng nudc vao mua kiét
tai mot s6 diém quan tric doc song dugc sti dung. Céc
s0 liéu nay dugc do dac dong bo véi s6 liéu dung lam
bién trén va bién dudi trong mo hinh thay lyc va mo
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Bang 3. Gia trj thuc do va tinh toan théng s6 DO va BOD
ngay 8/5/2015

Bang 4. S0 liéu kich ban chit lugng nudc song Cu Dé theo
Quy hoach 2030

BOD (mg/l) Tén ngudn | Luu lugng | Tailugng BOD | Ghichu
Vitri [ Tinh toan Thic do Sai 56 thai (m’/s) (mg/1 —
(mg/l) (mg/l) (%) KCN 0.194 50 I\‘Iguon thai
ti KCN
S1 2.4 2.4 0 KDC 1.09 30434  |Nguon thai
S4 2.301518 2.3 0.066 ti KDC
S8 1.4 1.4 0 Bang 5. Két quda md phong noéng d6 BOD tai mat cit
11087,6 m (vi tri tiép nhin nguodn thai KCN)
DO (mg/l) Thoi | Hién | Kich | Hién | Kich QCVN
Vi tri Tinh toin Thuc do Sai sé gianMC | tai | ban | tai | ban 08:2015/
(mg/1) (mg/1) (%) KCN | BOD (mg/l) | BOD, (mg/l) | BINMT (Cot
S1 5.42 5.4 0.37 A1) (Déi véi
thong s6 BOD,
54 5.435367 5.2 4.526 (mg/D)
S8 5.5 5.48 0.365 Mua kiét | 2.434 | 4.431 | 2.427 | 4.416 4
(8/5)
hinh chét lugng nudc. Tat ca dua trén “Két qua quan  |Mua la| 1.471 | 1.685 | 1.466 | 1.679
trac chdt lugng nudc song, hé tai TP. Pa Nang giai | (26/10)

doan 2014 - 2016”. Viéc hiéu chinh mé hinh chét lugng
nudc dugce tién hanh doi véi mua kiét (5/2014), thong
qua viéc hiéu chinh két qua tinh toan chat lugng nudc
tai cac diém co s6 liéu thuc do (ngay 8/5/2014). Véi hé
s0 k, = 0.5 hiéu chinh mé hinh dugc két qua nhu sau
(Bang 3).

Do hién trang s6 liéu chat lugng nudc néi chung va
s6 liéu tai luu vic song Cu Dé noi riéng khong dugc
do dac thuong xuyén va lién tuc, nén két qua thuong
khong dugc t6i uu, nhung van nam trong sai sé cho
phép. Cu thé, két qua hiéu chinh chat lugng nudc thé
hién trong cac Hinh 9 va 10 déu cho két qua hop ly.
M0 hinh cho két qua c6 xu huéng khép véi thuc do va
dung véi thuc té. Do vay, c6 thé st dung b thong s
mo phong dé€ tinh toan cho kich ban chat lugng nuédc
song Cu Dé theo Quy hoach 2030.

A Hinh 9. Két qud tinh todn ~ A Hinh 10. Két qud tinh
hiéu chinh DO va thuc do  todn hiéu chinh BOD va thiic
8/5/2014 do 8/5/2014

=

3.4. Xay dung kich bdn chdt lugng nuéc song Cu
Dé theo Quy hoach 2030
-KCN:

+ KCN Hoa Khanh: 12.000 m*/ngay. dém. Nudc sau
xu ly dat loai B (theo QCVN 40:2011/BTNMT)

+ KCN Hoa Khanh mé réong: XLNT KCN Hoa
Khanh mé& rong va tiép nhin thém nudc thai tii cum
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Bang 6. Két qua md phéng néng d6 BOD tai mit cat
12445.1 m kich ban 2030

Thoi | Hién | Kich | Hién | Kich QCVN
gianMC| tai | ban | tai | ban 08:2015/
KDC BTNMT (Cot
A1) (D6i véi
thong s6 BOD,
BOD (mg/l) | BOD, (mg/l) (mg/1))
Mua kiét | 2.446 | 4.432 | 2.438 | 4.418 4
(8/5)
Mua la 1.703 | 2.709 | 1.698 | 2.7
(26/10)

cong nghiép Thanh Vinh: 4.500 m’/ngay dém. Nudc
sau xu ly dat loai B (theo QCVN 40:2011/BTNMT),
BOD = 50 mg/1.

- KDC: 94.481 m’/ngay.dém luu lugng udc tinh
khoang 1.094 m’/s, néng do cac chit 6 nhiém gid
nguyén nhu thoi diém hién tai.

Két qua mo phong thong s6 BOD va DO trén toan
luu vuc song Cu Dé dung véi xu huéng ctia hién trang
chat lugng nudc song Cu bé (nong do BOD tang dan
tu thugng nguon vé ha luu - khu vuc chiu anh hudng
truc tiép tii ngudn thai KDC, KCN, néng d6 DO c6 xu
huéng giam dan vé ha luu).

QCVN 08:2015/BTNMT: A1 - Sti dung cho muc dich
cdp nuédc sinh hoat, bdo ton dong thuc vat thuy sinh va
cdc muc dich khdc nhu loai A2, BI va B2.

Ham lugng BOD tai mat cat 12445,1 m (vi tri tiép
nhan ngudn thai KDC) cling ¢6 su chénh léch tuong
ty. Thoi diém hién tai (BOD = 2,446 mg/1) va thoi diém
mo phong theo kich ban (BOD = 4,432 mg/l) (Bang 5).

Tai mat cat 11087.6 (vi tri tiép nhdn nguodn thai
KCN) va mat cat 12445.1 (vi tri tiép nh4n ngudn thai



KDC) c6 nong do BOD tdng cao vao nhiing thang mua
kiét (thang 2-8) va giam dan vao mua la (thang 9-12).
Néng d6 BOD dugc md phong thidp nhét vao thang
10. Thoi diém nay song Cu Dé nhén dugc lugng nuédce
16n tu thugng ngudn d6 vé (1), dong chady manh tao
diéu kién tang kha nang khuéch tan 6xy trong nudc,
dong thoi pha loang cac chat 6 nhiém 16n dan dén nong
BOD giam tai thoi diém mua la.

Két qua mo6 phong cho thay ham lugng BOD dat gia
tri cao nhat vao mua kiét. Vivay d€ danh gia chit lugng
moi trudng nudc, ta xét cho mua kiét (thang 5-7) la
thoi diém kha nang tu lam sach ctia song thap nhét, luu
lugng dong chay nho, kha nang khuéch tan oxy trong
nudc thap, nén dé bi 6 nhiém cao nhit. Véi sy thay déi
theo kich ban quy hoach 2030 thi ham lugng BOD tai
vi tri mat cit 11087.6 m va mat cit 12445,1 m cb thé
vugt 1,1 1an ngudng cho phép doi véi QCVN 08:2015/
BTNMT (Cot Al).

4. Kétluan

Két qua phan tich nudc cho thdy, mai trudng nudc
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ABSTRACT

of Da Nang in the future.

therefore most susceptible to pollution.

ASSESSMENT OF CURRENT STATUS AND WATER QUALITY
MODELLING FOR THE CU DE RIVER IN DA NANG CITY

University of Science and Technology, University of Danang

In this paper, the one-dimensional MIKE 11 model was applied for water quality assessment in Cu De
river, Danang city. After calibrating and validating with the data in the year 2014, the model was used to
predict water quality for the Cu De river which correspondents plans for economic and social development

This study shows that the simulation results are similar to the measurement data and the difference
between the modelled and measured data are small (error <5%). Most of the parameters (DO, temperature,
COD, N-NH,, P-PO,) satisfied QCVN 08:2018/BTNMT. Except for some locations in the downstream of Cu
De River (S1, S2), the water environment was polluted due to high BOD5 concentration (10-27 mg/l). The
results also show that the BOD concentration reached the highest value in the dry season; as the time when the
self-cleaning ability of the river is lowest, the flow is small, the oxygen diffusion capacity in the water is low,

Key words: MIKE 11, water quality model, Cu De river.
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