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NGHIEN CUU UNG DUNG MO HINH MIKE 11 PANH GIA
CHAT LUQNG NUGC CHO HE THONG SONG CHINH
TREN DIA BAN TINH VINH PHUC

Pham Truwong Thao Nguyén

Vién Sinh thai va Bao vé cong trinh

Chu Nguyén Ngoc Son, Lwong Hiru Diing

Vien Khoa hoc Khi twong Thuy van va Bién déi khi hdu
Db Minh Anh

Dai hoc Tai nguyén va Moi truong Ha Noi

Tém tit: Nude la mét trong nhiing nguon tai nguyén thién nhién quy gid, co tam quan trong dac
biét doi voi si phdt trién bén viing ciia moi quoc gia, moi viing luu vuee séng va moi dia phwong.
Nghién cueu wtng dung mo hinh Nghién ciru vng dung moé hinh MIKE 11 dé danh gid su thay doi
chat lwong cho hé thong song chinh nham danh gia kha nang tiép nhdn miede thai, siec chiu tdi ciia
song hé trén dia ban tinh Vinh Phiic. Két qua cho thdy nude mdt cia cde séng nay cé ddu hiéu 6
nhiém chii yeu boi cdc chat hitu co (COD, BODS), chat dinh dudng (Amoni, Nitrate, Phosphate.
Hién tai, nguon nudc cdc song khong con kha nang chiu tai doi véi cdc thong so s Amoni. Két qua
nghién civu c6 thé lam co sé dé dé xudt cdc gidi phdp nham giam thiéu 6 nhiém nwde trén cdc song
chay trong khu vuc cua tinh.

Tix khoa: M6 hinh MIKE 11, chat lwong nuoc.

Summary: Water is one of the precious natural resources and is of particular importance to the
sustainable development of each country, each river basin and each locality. Research on the
application of the MIKE 11 model to assess the quality changes of the main river system to assess
the ability to receive wastewater and the carrying capacity of rivers and lakes in Vinh Phuc
province. The results show that the surface water of these rivers shows signs of pollution mainly
by organic substances (COD, BODS), nutrients (Ammonium, Nitrate, Phosphate. Currently, the
water sources of the rivers are no longer able to carry the load for Ammonium parameters. The
research results can be the basis for proposing solutions to reduce water pollution on rivers
flowing in the province.

Keywords: MIKE 11 Model, Water quality.

1. PAT VAN PE luong va mirc d6 riii ro 6 nhiém.

Tinh Vinh Phuc ¢6 12 song subi lién tinh, 7 hé
thong hd chira va rat nhiéu hd 16n nho khac
chira hang triéu m* nudc. Pay 14 nhitng ngudn
cip nudc quan trong cho dén sinh va phat trién
kinh té x4 hoi cua tinh. Nhu cau vé nudc ngay
cang tang cho dan cu, cho phat trién cia cac
nganh va dia phuong din dén viéc khai thac sir
dung tai nguyén nudc ngdy cang nhiéu, lugng
nude thai ra cic song ngdi gia ting ca vé sb

Ngay nhéan bai: 26/9/2024
Ngay thong qua phan bién: 28/11/2024

Trong nhitng nim gan day, 6 Viét Nam nhimg
nghién ctru Gmg dung chi s6 WQI [7], xay dung
hé théng du bao chét lwong nudce [8], nghién ciru
két hop m6 hinh thay luc va mo hinh trf tué nhan
tao trong md phong chét luong nude [9], nghién
ctru danh gia chit lugng nude séng, ho [10-11],
danh gia chét luong nudc mat va hidu qua mo
hinh canh tac laa [12], phan ving chit luong
nudc tai cac khu vue dam pha [13], dénh gia sirc
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chiu tai ciia ngudn nudc, lwu vuc song da rat phat
trién [14].

Vi vay, nhan thdy viéc nghién ctru tmg dung mo
hinh MIKE 11 véi m6 dun thuy lyc HD, m6 dun
truyén tai AD va mé dun Ecolab 1a phu hop dé
giai quyét khia canh chét lvong nuée trong song
tai nhitng vung bi anh hudng boi dan sinh kinh
té. Muc dich nghién ctru danh gia kha nang tiép
nhan nudc thai, stre chiu tai cua song ho trén dia
ban tinh phuc vu cho cong tac quan ly, bdo v¢
tai nguyén nudc trén dia ban tinh Vinh Phuc.

2. SO LIEU SU DUNG VA PHUONG
PHAP NGHIEN CUU
2.1. Giéi thiéu khu vue nghién ciru

Tinh Vinh Phtic nam trong khu vuc chau thd
song Hong thudc trung du va mién ndi phia béc,
1a tinh thudc vung kinh té trong diém Bic B, ¢
toa d6 21035' -21008' d6 vi Bic va 106019' -
106048' d6 kinh Pong. Tinh Vinh Phuc 14 ciu
ndi gitta ving Trung du mién nui phia Bic voi
Tha d6 Ha Noi, lién ké cang hang khong quéc
t& Noi Bai, qua Quéc 16865 thong véi cang Hai
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Phong va truc duong 18 thong vdi cang nudc
sau Cai Lan. Tinh Vinh Phuc c¢6 dién tich tu
nhién 1.235,87 km2, hé thdng giao thong kha
thuan loi, co myén Quéc 16 2, dudng cao tdc Ha
Noi - Lao Cai va duong sat Ha Noi - Lao Cai di
qua trén dia ban. Chay qua Vinh Phuc ¢6 4 dong
chinh: séng Hong, song Lo, song Pho Pay va
song Ca Lo. Hé thong séng Hong, song Lo 1a
tuyén dudng thuy quan trong, thuén lgi cho giao
thong thuy.

2.2. Dir liéu dau vao ciia mé hinh

S6 liéu dau vao cho mé hinh thiy vin gom cé
s6 liéu mua, sb liéu bdc hoi va luu lugng dong
chay tai tram kiém tra. Tinh Vinh Phiic ¢6 3 luu
vuc chdy qua la song Pho Day, song Phan, song
Ca L6. Dong chay trong tinh Vinh Phic s& bao
gdm dong chay trén thuong luu chay xudng va
dong chay sinh ra tir song thudc ndi tinh. Do do
cac tram khi tugng thily van trén tinh Vinh Phuac
va lan can s€ dugc dua vao tinh toan dong chay
sinh ra trén luu vuec.

Bang 1: S6 liéu do dac cac tram khi twong, thiy vin sir dung tinh toan

TT Tram mua Tén song Yéu to do dac
1 Tam Dao X, Ev
2 Vinh Yén X
3 Binh Xuyén X
4 Phuc Yén BD X
5 Quéang Cu TV Phé DBay X, Q
6 Tam Duong X
7 Vinh Tuong X
8 Xuan Hoa X
9 Tuyén Quang X
10 Pai Tu X
11 Son Duong X

Trong d6: X: lwong mua, Ev: boc hoi, Q: leu lwong

2.3. Thu thép s6 liéu nghién ciru va thiét 1ap
mo hinh

% So' d0 mang luéi séng tinh toan

Dua trén céc tai liéu vé dia hinh, mit cit cua
cac song va mang ludi s6ng trong vung
nghién ciru dugc s6 hoa thanh cac nhanh song
chinh bao gdm: séng Phan, song Ca L, séng
Ca Ld cut, song Ba Hanh, song Cau Tén va

song Cau.

- Song Phan: chiéu dai 64.5 km. Mit cét ngang
tinh toan 159 mat cat;

- Song Ca Lb doan tinh dén mit cit cau Xuén
Phuong chiéu dai 21.7 km, mat cat ngang tinh toan
40 mat cat. Tt mat cat cau Xuan Phuong dén ctra ra
song Cau dai 53.8 km, mat cat tinh toan 124;
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- Séng Ca Lb cut tir Nguyét Dic dén ngi ba
Tién Chau, chiéu dai 25.12km, mat cat ngang
tinh toan 27 mat cat;

- Cac soéng kénh nhanh khac: 108 mait cit.
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% Piéu kién bién tinh toan

Nghién ctru sir dung chudi sé liéu khi tuong
thity van tir ndm 2013 + 2015 dé hiéu chinh cho
tram thuy van Quang Cu trén song Pho Day.
Céc thong s6 mo hinh dugc xac dinh theo
phuong phép thir sai, sau d6 s& tién hanh kiém
dinh b thong sd nay

Piéu kién bién phuc vu tinh toan thity lyc va
chat luong nuéc cho mang ludi song trén dia

Hinh 1: So do mang lwdi thuy hee ddnh gid
chat lwong nudc tinh Vinh Phuc

2.4. Phuwong phap nghién ciru

Nghién ctru st dung mo6 hinh MIKE 11, MIKE
HD va MIKE sinh thai Ecolab. MIKE 11 m6 ta
qua trinh dong luc hoc doc theo chiéu dai dong
chay vé6i su két hop giita phuong trinh lién tyc
va phuong trinh dong luong (hé phuong trinh
Saint — Venant).

MO0 dun sinh théi (Ecolab) trong m6 hinh MIKE
11 giai quyét khia canh chat lugng nude trong
song tai nhirng vung bi anh hudng boi cac hoat
dong dan sinh kinh té... M6 dun nay phai dugc
di kém v&i mo dun tai - khuyéceh tan (AD), diéu
nay c6 nghia 1a mo dun chét lugng nudc giai
quyét cac qua trinh bién d6i sinh hoc cua cac
hop chat trong séng con md dun tai - khuyéch
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ban tinh Vinh Phiic bao gom:

- Bién trén: La duong qua trinh luu lugng dong
chay thuc do tai tram thuy van Quang Cu trén
song Pho bay;

- Bién nhap luu: 1a duong trinh Iuu lugng cua
céc tiéu luu vye duge mo phong trong mé hinh
MIKE NAM

- biéu kién bién duéi: La dudng qué trinh muc
nudce thuc do tai tram Phuc Loc Phuong

Diéu kién bién chét luong nude: Trong bao cdo
su dung cac vi tri diéu tra, quan tric chat lugng
nude doc 3 song chinh gdm song Pho Pay, song
Phan, song Ca L.

5 i

u

Mgk The

Hinh 2: Vi tri cac bién tinh todn

tan (AD) duoc ding dé mo phong qua trinh
truyén tai khuyéch tan cta cac hop chat do.

3. KET QUA VA THAO LUAN

3.1. Két qua hiéu chinh kiém dinh mé hinh
thuay lue

% Hiéu chinh mé hinh

Dung chudi s6 liéu khi twong thuy vin tir nim
2013 + 2015 dé hiéu chinh cho tram thuy vin
Quang Cu trén song Pho Pay. Cac thong s6 mo
hinh dugc xac dinh theo phuong phap thu sai,
sau d6 s& tién hanh kiém dinh bo thong sb nay.
Két qua mo phong dudng qua trinh dong chay
tinh toan va thyc do tai tram Quang Cu cho moé
hinh mua dong chay Mike NAM thé hién trong
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hinh va bang sau:

|  KHOA HOC

|__CONG NGHE __

|MIXEZoro

Hinh 3: Qua trinh dong chay tinh todan va thuc do tai tram Quang Cu

Bang 2: B thong s6 mé hinh ciia lru vue tram Quing Cu

Thong s6 dong chiy mit va sat méit

Luu vuce Unmax Lmax CQOF

CKir CKi. Tor Tir

20 297 0.334

Quang Cu

944.2 30 0.36 0.973

Két qua hi¢u chinh bd thong sb cho két qua tdt,
duong qua trinh luu lugng tinh toan, thyc do tai
tram Quang Cu twong d6i tét vé hinh dang
dLrO'ng qué trinh va dinh I, chi tiéu danh gla sai
s0 v& duong qua trinh NASH= 0,75, sai s6 tong
luong thap WBL= 2.7%. Nhu vay, bd thong so
ciia mo hinh thiy van hi€u chinh duogc cho két
qua tot s& dugc kiém dinh lai danh dé gia lai bo
thong sd.

* Kiém dinh mé hinh

Pé danh gia bo thong so ciia md hinh Mike
NAM cho tram thuy van Quang Cu su dung
chudi s6 lidu khi tuong thily van tir nim 2016 +
2017 dé kiém dinh bo thong sé mo hinh. Két
qua mod phong qua trinh tinh todn va thyc do tai
tram Quang Cu cho két qua t6t thé hién & hinh
va bang sau:

Biang 3: Két qua hi¢u chinh va kiém dinh mé hinh Mike NAM tai Quang Cu

Tram Hiéu chinh Kiém dinh
- NASH WBL NASH WBL
Quang Cu 0.75 2.7% 0.74 13.3%
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Hinh 4: Qua trinh dong chay tinh toan va thuc do tai tram Quang Cuw

Két qua kiém dinh b thong s6 cho tram Quéang
Cu cho két qua duong qué trinh va dinh I gitta
tinh toan va thuc do kha phu hop, chi tiéu danh
gia sai sO vé duong qua trinh NASH= 0.74.
Sau khi hiéu chinh va kiém dinh, mé hinh duoc
su dung d€ mo phong luu lugng trén cac song
chinh trong pham vi cta tinh Vinh Phuc.

3.2. Két qua tinh toan tai lwong thong so chat
lwgng nuwdc trén song

Nhu da trinh bay trude day, md dun sinh thai
(ECOLab) trong mé hinh MIKE 11 giai quyét
khia canh chat luong nudc trong song tai nhing
vung bi anh hudng boi cac hoat dong dan sinh
kinh té... M6 dun nay phai dugc di kém véi mo
dun tai - khuyéch tan (AD), diéu nay co nghia
12 md dun sinh thai giai quyét cac qua trinh bién
d6i sinh hoc cia cac hop chit trong song con
mo dun tai - khuyéch tan (AD) duoc dung dé

md phong qua trinh truyén tai khuyéch tan cua
cac hop chét do.

V&i muyc tiéu danh gia kha ning tiép nhan nudc
thai, strc chiu tai ctia séng hd trén dia ban tinh
phuc vu cho cong tac quan ly, bao v¢ tai nguyén
nudce trén dia ban tinh Vinh Phtic, b4o cao da ung
dung mo dun sinh thai (ECOLab) trong m6 hinh
MIKE 11 d tinh toan chat lugng nuéc cho hé
thong song ctia tinh Vinh Phiic.

M6 dun sinh thai (ECOLab) trong mo6 hinh
MIKE 11 ¢6 nhiéu lua chon dé mé phdng cac
thong s6 khac nhau, tuy nhién cin cir theo diéu
kién hién trang, tinh hinh s6 liéu va muc dich st
dung, bao céo da luc chon Temple “MIKE11
WQ Level4” dé mo phong, tinh toan cac chi tiéu
chat luong nudce, bao gdm: DO, BOD, N-NH4",
N-NOs", P-PO4*".

.
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Hinh 5: M6-dun va chi tiéu chat lwong nuoc dwoc lua chon aé mé phong trong Mo-dun lya chon

Bang 4:;K$t qua u’o’c. Atlnh’cu? mo hlnh‘tal;\ 3 | Amoni 969,4 - 2275.8
lwgng chat 6 nhiem hién co trén song Ca Lo
Tai lwon 4 | Nitrate 378 - 881
STT pial s | Gid tri (kg/ngay)
i€én c6 5 Nitrite 61,7 -228,6
1 BOD:s 3628,8 - 5505,4 6 | Phosphate 41 - 143
2 | COD 8294 - 13271
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Hinh 6. Tai lwong cac chdt 6 nhiém tai mét s6
diém quan trdc trén séng Ca Lo

% Két qua tinh todn tdi lwong thong so chit
lwong nwoc trén song Phan
Bang 5: Két qua wdrc tinh ciia mé hinh tai
lwgng chat 6 nhiém hién cé trén song Phan

STT Tﬁ:;:‘;’;‘g GiA tri (kg/ngay)
1 BOD:s 5235,8 - 84551
2 COD 13271 - 16588.8
3 Amoni 435,5 - 559.8
4 Nitrate 559,9 - 1150,8
5 Nitrite 26,4 -32,1
6 Phosphate 31,1 -67,9

T3l long cdc chit & nhidm trén séng Phan

P
LI

Hinh 7: Tai luong cac chdt 6 nhiém tai mét s6
diém quan trdc trén séng Phan

% Két qua tinh todn tdii lwong thong so chit
lwong nwoc trén song Pho Day
Bang 6: Két qua wéc tinh ciia m hinh
tai lwgng chat 6 nhiem hién c6 trén
song Pho Day

[ kHoAHOC STV
Tai lwgng Gia tri

STT hién co (kg/ngay)
1 BODs 6099,8- 7456,32
2 COD 13824 - 221184
3 Amoni 1010 -1313,3
4 Nitrate 1408,32 - 2160
5 Nitrite 52,7-108
6 95,9 - 130,5

Phosphate

Hinh 8: Tai luong cac chat 6 nhiém tai mot s6
diém quan trdac trén song Pho Day

3.3. Két qua tinh toan sirc chiu tai ciia song

Két qua tinh toan strc chiu tai trén cac song Ca
L, Phan va Pho bay dugc thé hién nhu sau:

- Kha ning tiép nhan nudc thai, strc chiu tai ciia
cac song dbi voi thong sé COD co gia tri tir
55,296 kg/ngay dén 4331,52 kg/ngay, trong d6
song Phan dang c6 kha nang vugt qua stre chiu
tai ctia thong sé nay.

- Kha ning tiép nhan nudc thai, strc chiu tai cia
cac song dbi véi thong sé BODs co gia tri tir
1143,2 kg/ngay dén 4402,9 kg/ngay.

- Nhin chung cic song da xdy ra hién tugng
vuot qua kha nang tiép nhan nudc thai, strc chiu
tai ddi voi thong sé Amoni. Kha ning tiép nhan
Amoni dao dong tir -51 kg/ngay dén -782,9
kg/ngay.

- Kha ning tiép nhan nudc thai, stc chiu tai ciia
cac song d6i véi thong sd Nitrate c6 gia tri tir
37472 kg/ngay dén 5543,4 kg/ngay.

- Kha nang t1ep nhan nudc thai ciia cac song dbi
voi1 thong s Nitrite da vt qua muc chiu tai,
dao dong tir -4,2 kg/ngay (song Phan) dén -74,6
kg/ngay (song Ca Lo).

- Kha ning tiép nhan nudc thai, stc chiu tai ciia
cac song ddi voi thong sd Phosphate c6 gia tri
tir 64,9 kg/ngay dén 130,6 kg/ngay.
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Bang 7: Két qua tinh toan sikc chiu tii trén song

CaLo 2843.597 4331.52 -782.899 3747.226 -74.6035 64.92672

Pho Day 4402.944 3041.28 -428.544 5543.424 -10.368 130.6368

Phan 1143.245 55.296 -51.1488 3526.502 -4.21632 87.02208
Strc chju tai cua song - hién trang

kg/ngay

|mial
® Pho Bay
. P}

R Phan

Hinh 9. So sanh suc chiu tai doi voi mot so chat 6 nhiém dién hinh trén cac song

4. KET LUAN

Nghién ciru dd danh gia dugc dién bién chat
luong nudc, nguyén nhan 6 nhiém nudc mit
va tinh toan dugc stc chiu tai cac chit 6
nhiém COD, BODS5, Amoni, Nitrate,
Phosphate ctia song Ca Lo, Phan va Pho Pay
tai tinh Vinh Phtc. Két qua nghién ctru cho
thay nudc mit cla cac séong nay c6 dau hiéu 6
nhiém cha yéu boi cac chat hitu co (COD,
BODS5), chat dinh dudng (Amoni, Nitrate,
Phosphate. Hién tai, nguén nudc cac song

TAI LIEU THAM KHAO

[1] Luat bao v&€ moi truong nam 2020.

khong con kha nang chiu tai ddi véi cac thong
s6 Amoni. Két qua nghién ciru ¢6 thé lam co
s dé dé xuat cac giai phap nham giam thiéu
6 nhiém nuéc trén cic song chay trong khu
vuc cua tinh.
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