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Tém tat: Bai bdo trinh bay két qué ddnh gid, mé phdng lan truyén 6 nhiém ngudn nudc trén séng Cau
ndm 2015, 2016 (doan tir Bdc Kan dén Phd Lai). Trén co' s& phdn tich sé liéu do dac va st dung mé hinh MIKE
11 tinh todn, mé phdng lan truyén cdc chdt BOD, DO, NH,7, NO_, PO *, TSS trong séng cé xét dén cdc ngudn
Xd thdi & hai bén bo séng. Két qua tinh todn, mé phdng cho thdy néng dé cdc chdt BOD, NH,*, NO_, PO> &
khu vire ha lwu I6n hon & khu vuee thuong lwu, nbng d6 DO & ha lwvu nhé hon nbng dé DO & khu vuee thuong
lwu. Trong mua mua, hdu hét ndng do cdc chdt ndm trong gidi han tiéu chudn nuwéc mét (QCVN 08-MT:
2015/BTNMT). Trong mua kh6 néng dé NH,* trén séng Cau khd cao, nhdt la doan séng chdy qua dia phdn
thanh phd Thdi Nguyén, tinh Thdi Nguyén va thj trdn Hiép Hoa, tinh Bdc Giang, vurot qud gidi han cho phép

cét B2 cua (QCVN 08-MT: 2015/BTNMT).

Tir khéa: Ngudn nwdc, 6 nhiém, séng Céu, MIKE 11.

1. Mé& dau

S6ng Cau 13 dong chinh cla hé théng séng
Thai Binh chiém 47% dién tich toan luu vuc,
chdy qua dja phan cac tinh Bic Kan, Thai
Nguyén, Bic Giang, Had Noi (Séc Son), Bac
Giang va dé vao soéng Thai Binh tai Pha Lai,
(Hai Dwong). Téng chiéu dai cia séng Cau la
288km. Hién tai, séng Cau dang chju tdc dong
rat I&n do cdc ngudn nudc thai tir cdc khu do
thi, khu cdng nghiép, ti€u thu cong nghiép,...
trén lwu vuc. Nam 2015, 2016, trén co s&
thuwe hién duy an “Piéu tra, khao sat, xac dinh
ngudn gbc va ddc tinh 6 nhiém Nitrate (NO,) va
Phosphate (PO,*) phuc vu kiém soat 6 nhiém
nudc mat lvu vee séng Cau” do Vién Khoa
hoc Khi tvgng Thuy vdn va Bién ddi khi hau
[am cha tri, nhém nghién clru d3 tién hanh
danh gid, md phdng lan truyén cac chat BOD,
CO, NH,*, NO_, PO,*, TSS trong séng co xét
dén cdc ngudn xa thai & hai bo sdng. K&t qua
md phong dugc trinh bay 1én ban d6 bang
cong cu GIS.

*Tdc gid lién hé: Phing Buc Chinh
Email: ducchinh.imh@gmail.com

2. Phwong phap va dir liéu

2.1. Phwong phdp

M hinh MIKE 11 1a mét phan mém ky thuat
chuyén dung dugc rng dung dé mo phong ché
dé thay luc, chat lwgng nwdc va van chuyén bun
cat trong song, hé théng tudi, kénh dan,... MIKE
11 bao gébm nhiéu mé dun cé cac khd ndng va
nhiém vu khac nhau nhu: M6 dun mua - dong
chay (RR), md dun thuy dong luc (HD), mo dun
tai - khuéch tan (AD), md dun sinh thai (Ecolab)
va mét s& md dun khac. Trong d6, mé dun thuy
lwc (HD) duwoc coi la phan trung tdm clia mo
hinh. Tuy theo muc dich tinh todn ma cé thé két
hop s& dung mét hay nhiéu md dun khac nhau.
Trong nghién clru nay, da s&r dung cac mo dun
HD, AD va Ecolab.

M6 dun mua - dong chay (RR): Duoc st
dung dé tinh todn, m6 phong dong chay tir mua
& nhitng lvu viee nhap luu khdng ¢ s6 liéu do
dac. M6 dun RR duoc xay dung trén nguyén tac
cac ho chira tuyén tinh bao gdm 5 bé chira theo
chiéu thang dirng: B& chira tuyét tan; bé chira
mat; bé ch&ra tAng dudi; bé chira nuwdc ngam
tang trén; bé chlra nwdc ngdm tang dudi. Mua
hodc tuyét tan déu di vao bé chira mat. Luong
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nudc (U) trong bé chira mét lién tuc cung cap
cho b8c hoi va thdm thanh dong chay st mat.
Khi U dat dé€n Umax, lwong nudc thira |a dong
chay tran truc tiép ra séng va mdt phan con
lai s& thdm xudng cac bé chira tang duwdi va bé
chira ngdm.

M6 dun thay lwc HD: BPuoc st dung dé dién
todn dong chay trong séng. Mé dun nay dugc
xay dung trén co s& hé phuong trinh Saint - Venant
mot chiéu cho dong khéng én dinh, gdm hai
phuong trinh sau:

Phuwong trinh lién tuc:

DA,

ox ot
Phuong tr‘lnzh dong lvgng:
0 aQ—

6_Q=—A+gA6_h+gg|Q|=o (2)

ot ox ox C°AR

La mot hé hai phuong trinh vi phan dao ham
riéng bac nhat, hé phuong trinh dang nay néi
chung khéng c6 nghiém giai tich. Do d6, nguoi
ta d3 giai hé phuong trinh nay bang phuong
phap s8 v&i luvge d6 sai phan hitu han 6 diém an
(Abbott-Inoescu).

M& dun truyén tai khuéch tan: Dugc sir dung
dé moé phong van chuyén mot chiéu cta chat
huyén phu hodc hoa tan phan huy trong céc

séng Cau (Hinh 1).

long dan h&, dua trén gia thiét cac chat nay la
hon hop déu, duoc bidu dién qua phuong trinh
sau:

odc + 00C —EEADG—CJ =—AKC+C,q (3)

ot ox  Ox ox

Trong d6, hé s& phan huy sinh hoc K chi
duoc dung khi cac hién twong hay qua trinh
xem xét cé lién quan dén cic phan ng sinh
hoa.

M6 dun sinh thai (Ecolab): Dugc st dung
dé giai quyét khia canh chat lvgng nudc trong
séng tai nhirng vung bj anh hudng bdi cac hoat
déng dan sinh, kinh té,... M6 dun nay phai duoc
di kém v&i md dun tai - khuéch tan, cé nghia
la md dun chat lwgng nudc giai quyét cac qua
trinh bién déi sinh hoc cla cidc hop chat trong
s6ng con md dun tai - khuéch tan dugc dung dé
mo phdng qud trinh truyén tdi khuéch tan cla
cac hop chat dé.

2.2. Di¥ liéu

Dé danh gid, md phdng chat luong nudc
s6ng Cau, trong nghién ciru da st dung cac sd
liéu sau:

S6 lieu mat cat: Buoc Tong cuc Khi twong
Thiy van do dac ndm 2000 va duoc cip nhat
nam 2016, phuc vu xay dung hé théng thdy lwc

2120000

BSOODD EEDOD  PODO0  EEOD.  EAOOOO  GODOO0  E90OOD  EODOD  GAOOO0  EHO0D0  EEDDOD 68000

Hinh 1. So @6 mé phdng thiy lwc hé théng séng Céu trong mé hinh MIKE 11
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S6 lidu mua va boc hoi thoi ky 1962- 2016
cac tram: Diém Mac, Pai T, Ky Phu, Phé Yén,
Tam P3o, Phuc Yén va Dong Anh; sé liéu luvu
lwong tram Tan Cuong (1962-1975), Phi Cuong
(1968-1975) phuc vu hiéu chinh kiém dinh md
hinh, tir do tinh todn, mé phéng dong chay nam
2015, 2016 lam bién trén cho mé hinh thay lyc.

S8 liéu lru lwgng nam (2013-2016) tai cac
tram thay van Thac Riéng, Chii; s6 liéu muc
nwdc ndm (2013-2016) tai cac tram Pap Cau,
Phd Lang Thwong, Luc Nam, Ciu Son duoc st

dung dé hiéu chinh, kiém dinh md phong thay
lyc ndm 2015, 2016 cho luru vie séng Cau.

Céc ngudn thai chinh trén lvu vuc séng Cau
duoc xac dinh gdbm 141 ngudn thai, trong d6:
Bac Giang (27), Bac Kan (01); Bac Ninh (27), Hai
Duong (01), Thdi Nguyén (62) va Vinh Phic (23).
Loai hinh ngudn thai nay chu yéu gdm: Khu cong
nghiép, lang nghé, y t&, khai khoang, luyén kim,
thuc pham, dién tlr, chan nudi, vat liéu xay dwng,
co khi, phan bén,... Ty 1&é dong gép nudc thai trén
lwu vre séng Cau duoc trich trong Hinh 2a.

Ty |1é déng gép nuére thai trén LVS Cau (%)

Winh Phic, 7.3

b
f’ BicCan, 0.1

_Bic Ninh, 7.9

Hinh 2a. Ty 1é déng gdp nuwdc thdi trén lwu vre séng Céu

SO liéu néng d6 cac chat BOD, DO, NH,*,
NO,, PO,*, TSS tai 43 diém quan trac trén luu
vue song Cau ndm 2014 dugc st dung dé hiéu

chinh mé hinh va n3m 2015, 2016 dé tinh toan
moé phong lan truyén & nhiém trén sdng Cau

(Hinh 2b).

Hinh 2b. Vi tri cdc diém Idy mdu chdt lwong nudc trén séng Céu

3. Két qua va thao ludn

T s6 liéu mua, bdc hoi, st dung mé hinh
MIKE - NAM tinh todn, mé phdng dong chay dén
tram Tan Cuwong, Phu Cuong thoi ky 2013-2016
lam bién trén phuc vu hiéu chinh va kiém dinh

md hinh thdy lyc cho séng Cau. Két qua hiéu
chinh va kiém dinh mé hinh thdy luc trén lvu
vuc song Cau duoc danh gid bang chi s& Nash-
Sutcliffe. Bang 1 cho thay, két qua tinh toan kha
phu hop vdi tai liéu thwe do (Hinh 3, 4).
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Bdng 1: Két qud hiéu chinh va kiém dinh mé hinh MIKE 11

1T Trén tram Hiéu chinh Kiém dinh
Dap Cau 93% 91%
Phi Lang Thuong 89% 92%
Luc Nam 95% 92%

PouLong Thuoeg

Ry

-

.\M\

Hinh 3. Két qua hiéu chinh mé hinh m;-Ilnh 4. Két qud klem'd/;i’h r;lio h/nh
tai tram Phd Lang Thuong tai tram Phi Lang Thuong
D& md phdng lan truyén cac chat BOD, DO, Bay, Hoang Van Thuy, Hoa Binh, Chg Mdi. Vi
NH*, NO*, PO,*, TSS trong sbng, tién hanh tri cdc diém quan trdc dwoc trinh bay trong
hiéu chinh chat lwvong nudc. Theo s6 liéu tai Bang 2.
cac diém quan trac: Hién Luvong, Van Phuc, Ké&t qua hiéu chinh va kiém dinh chat luvgng nuéc
Huwong LAm, Cau Vat, Cau May, Tra Vuon, Gia tai mét s6 vi tri duoc trinh bay & cdc Hinh 5,6, 7, 8, 9.
Bdng 2. Vj tri cdc diém quan trdc dwoc st dung dé hiéu chinh, kiém dinh mé hinh chét lwong nwdc
STT Vi tri Vido Kinh do
1 Hoang Van Thu 21°36'38,35" 105°49'37,47"
2 C3u Gia Bay 21°35'51,64" 105° 50' 14,49"
3 C3u Loang 21°33'52,34" 105°51'32,439"
4 Cau Tra Vuon 21°33'52,95" 105°53' 38,04"
5 Cau Vit 21°18'55,09" 105°53'45,97"
6 Cho Mai 21°51'26,17" 105° 48' 34,03"
7 Hién Luvong 21° 09,394’ 106° 12,443’
8 Hoa Binh 21°45'25,67" 105° 49'45,41"
9 Huong Lam 21°15'44,41" 105°55'31,72"
10 Van Phuc 21°12'22,23" 106° 2' 10,90"

Hiéu chinh NH4+ tai Huong Lam

0.35

E o2
045
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.05

o

5132014 000 FfA12ma (o0 9/11,/2024 000
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Hinh 5. Két qua hiéu chinh NH " tai Huong Ldm
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Hiéu chinh DO tai Hién Luong
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Hinh 6. Két qua hiéu chinh DO tai Hién Luong

Kiém dinh PO4 3- tai x3 Héa Binh

2 oos
- I I I I
o4

11/a/m014 000 5/6/2015 0:00

W04 thuckn @ POY_tirktoan

Hinh 8. Két qud kiém dinh PO tai xd Hoa Binh

K&t qua hiéu chinh va kiém dinh BOD, DO,
NH*, NO*, PO*, TSS tai cdc tram dugc trinh
bay chi tiét tai bdo cdo tdng két du 4n “Diéu tra,
khdo sat, xac dinh ngudn géc va dac tinh 6 nhiém

Nitrate (NO*) va Phosphate (PO,*) phuc vu
kiém soat 6 nhiém nudc mat lwu viee séng Cau”.

Tir k&t qua hiéu chinh, kiém dinh mé hinh cé
thé thay, sai s8 gitra két qua tinh toan vdi gia tri
thuc do nhd hon 20% & hau hét cac vi tri. Nhw
vay mo6 hinh chat lvgng nwdc dat dwoc d6 chinh

Kigm dinh NO3- tai cu Vat

1

= 08
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WHNO3 thucdo @ NO3_tinhtoan

Hinh 7. Két qud kiém dinh NO tai Cau Vadt

Kigm dinh TSS tai Cho Méi

i
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11/5/2014 0:00 SIT015 000

W55 thucido @ TS5 tinhtoan

Hinh 9. Két qué kiém dinh TSS tai Cho Mdi

xac yéu cau va cé thé st dung bd thong s6 tim
duwoc dé moé phdng chat lwong nudc ndm 2015,
2016 cho Iwu virc sdéng Cau.

TUr bd thong s6 md hinh chat lwong nudc
tim duoc, tién hanh tinh todn moé phdng chat
lwong nudc nam 2015, 2016 cho lwu vuc séng
Cau. K&t quad mé phong chat lwvong nuwdc séng
Cau trong mua khé, mba mwa ndm 2015, 2016
dugc trinh bay trong Hinh 10, 11,12, 13, 14 va
trong Bang 3.

Bdng 3. Bdng gid tri Ién nhdt cua cdc yéu té trong mua khé
va mua mwa ndm 2015, 2016 trén séng Céu (don vi: mg/l)

Yéu t6 2015 2016 Gid trj gidi han theo
(QCVN 08-MT: 2015/BTNMT)
A B

Mua khé | Muamwa | Mua khé | Mua mwa Al A2 B1 B2

DO 6,0<<7,7 | 5,0<<7,7 | 6,0<<7,5| 5,0<<8,0 >6 >5 24 >2
BOD <3,5 <5,0 <6 <7 4 6 15 25
NH,* >0,9 <0,45 >1,1 <0,3 0,3 0,3 0,9 0,9
NO, <1,2 <1,05 <1,5 <1,4 2 5 10 15
PO, > <0,16 <0,08 <0,09 <0,65 0,1 0,2 0,3 0,5
TSS <70 <40 <40 <40 20 30 50 100
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ong dé NH* trong mua khé ném 2015
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Hinh 11: Bdn dé phdn bé' néng dé NO, trong mia khé ndm 2015
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Hinh 12: Bén dd phén b6 néng dé BOD trong mua khé ndm 2015

” . =t Y
Hinh 13: Bén dé phdn b6 ndng dé PO > trong mua khé ndm 2016

Hinh 14: Ban @b phdn b6 néng dé TSS trong mia khé ndm 2016
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Két qua mo phéng néng dd cac chat BOD, DO,
NH,*, NO,, PO,*, TSS trén séng Cau trong mua
kh6é va mua mua nam 2015, 2016 dwoc trinh
bay chi tiét trong cdo téng két du an “Piéu tra,
khdo sdt, xdc dinh ngudn géc va ddc tinh 6 nhiém
Nitrate (NO,) va Phosphate (PO *) phuc vu kiém
sodt 6 nhiém nwdc mét lwu vure séng Cau”.

Trong do:

Al - SIr dung cho muc dich cdp nudc sinh
hoat (sau khi dp dung xt ly théng thuong), bao
ton déng thuc vat thdy sinh va cdc muc dich
khac nhuv loai A2, B1 va B2.

A2 - Dung cho muc dich cap nuéc sinh hoat
nhung phai ap dung cong nghé xi& ly phu hop
hodc cac muc dich st dung nhuw loai B1 va B2.

B1 - Dung cho muc dich tudi tiéu, thay lgi
hodc cdc muc dich st dung khac cé yéu cau chat
lvgng nuwdc tuwong ty hodc cdc muc dich sk
dung nhu loai B2.

B2 - Giao thong thuy va cac muc dich khac
v&i yéu cau nudc chat lwong thap.

4. Nhan xét

Két qua mé phong chat lwong nuéc lvu ve
s6ng Cau trong mua khd 2015 va 2016 cho thay:

- Nong do cac chat ¢ kha nang gay 6 nhiém
trén sdng Cau bién d6i doc theo dong sdng, noi

bi 6 nhiém cao thuwdng 1a noi tap trung cac khu
cébng nghiép, do thi.

-Nong d6 NH,* & ha luu I6n hon & ving thuong
luru, noi c6 ndng d6 NH,* cao nhat tai khu virc chay
qua dia phan thanh phé Thai Nguyén va thi tran
Hiép Hoa, tinh Bic Giang (ndm 2015) va tlr thanh
phd Thai Nguyén va Yén Diing, tinh Bic Giang
(2016), vurrot qud chi tiéu B2, noi cao nhéat 1a khu
vire thanh phd Théi Nguyén cé NH,*> 1,1 mg/I.

- Néng d6 cac chat khac déu trong gidi han
cho phép trong QCVN 08-MT: 2015/BTNMT.

Kién nghi: Trong nghién ctru nay mdi chi
tinh todn mo phdng ndng d6 cac chat BOD, DO,
NH,*, NO_, PO,*, TSS ma chua xét dén cac yéu
t6 khac, nhat |a nhirng yéu t6 anh hudng tdi sirc
khde con nguoi nhu: Xyanua (CN-), Asen (As),
Chi (Pb), Thay ngn (Hg), Toéng dau, m#&,... Day
la cdc chat dwoc sdn sinh trong qua trinh khai
thac khodng san, tinh luyén kim loai,... va & cac
khu cdng nghiép, nén chua danh gid hét duoc
mtrc do 6 nhiém trén séng Cau. Do d6, can do
dac va md phdng néng dd cac chat noi trén dé
c6 thé danh gia day di mirc dd 6 nhiém trén lwu
vire song Cau trong cdc nam tiép theo, lam co s&
trong cOng tac giam sat, bao vé moi trwong luu
vure séng Cau.
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SIMULATION AND EVALUATION OF POLLUTANT TRANSPORT
IN CAU RIVER IN 2015 AND 2016 (FROM BAC KAN TO PHA LAI)
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Abstract: This paper presents results of the simulation and evaluation of pollutants transport in Cau river
in 2015 and 2016 (from Bac Kan to Pha Lai). The propagation of BOD, NH,, NO_, PO *, and TSS in the river
was simulated based on the basis of measurement data and the use of MIKE 11 considering the sources of
river discharge on both river banks. The results showed that the concentrations of BOD, H,/, NO_, PO 43’, and
TSS in the downstream area were higher than those in the upstream area. Additionally, downstream areas’
DO concentration was lower than that in the upper area. In the rainy season, most concentrations do not
exceed the surface water standard (QCVN 08-MT: 2015 / BTNMT). In the dry season, the NH , concentration
in Cau river is rather high, especially in the part crossing Thai Nguyen city, Thai Nguyen province and Hiep
Hoa town, Bac Giang province, exceeding B2 collumn of the surface water standard (QCVN 08-MT: 2015 /
BTNMT).

Keywords: Water source, pollution, Cau river, MIKE 11.
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