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Nghién ctru 4p dung phan mém Mike 11 AD - Ecolab
mo phong thir nghiém chat lwgng nwéc Song Cau
phuc vu day hoc chuyén nganh
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Abstract: Among the water quality simulation models for river basins, the Mike 11 AD and Mike 11
Ecolab models have more advantages when combining the rainfall-runoff, hydraulic, and water quality
modules in the river to calculate water quality and are suitable for river basins. The study conducted an
experimental application of the Mike 11 AD - Ecolab model to simulate the water quality of the Cau River

basin.
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1. Pit van dé

Hién nay cac mé hinh (phan mém) dé mé phong
chat luong nuéc luu vyc song c6 cac nhom phan
mém nhu: Nhém mé hinh Mike cia DHI Pan Mach;
nhom mo6 hinh HEC cta My; nhém mo hinh ISIS cta
Anh; nhém mo hinh Delf cia Ha Lan;.... Trong cac
mo hinh trén thi mé hinh Mike 11 Ecolab cia DHI
Pan Mach ¢6 vu diém hon vé dé st dung, c6 lién két
cac mo dun tinh toan véi nhau thuan loi, c6 mo dun
tinh toan mua dong chay (Mike Nam) két hop véi
mo dun dién toan dong chdy trong song (Mike 11
HD) va mé dun chat luong nudc (Mike 11 Ecolab)
phu hop dé mo phong chat lugng nude luu vuc song
Luu vyc song Céu 1a mot trong 5 con song dai nhat
& mién Bic Viét Nam (song Hong, song Da, song
Lo, séng Cau, song Pay) nam trong pham vi toa do
dia ly: 21007’ 22°18’ vi bic, 105°28°- 106°08” kinh
dong, ¢6 tong dién tich luu vuc 1a 10.530 km?, bao
gdm toan b hay phan lanh thd 6 tinh (Bic Kan, Bic
Giang, Bic Ninh, Thai Nguyén, Hai Duong, Vinh

la song Cong tai tram Tan Cuong.

2. Noi dung nghién ciru

2.1. Hiéu chinh mé hinh Mike 11 — HD — AD —
ECOLAB dé danh gid chit lwong nwéc song Cau
2.1.1. Hiéu chinh mé hinh Mike 11 — HD.

S6 liéu dau vao ctia mé hinh Mike 11 — HD 1a
mit cit thity luc tir Gia Bay dén Pha Lai (gom 48 mat
cit), luu lwong nuée Q (Gia Béy), Q (Tan Cwong),
muc nudc H Pha Lai, H (Phuc Loc Phuong), Kkét qua
dau ra cia mo hinh 1a lyu lwong va muc nudc trén
doan song tinh toan.

Qua trinh hi¢u chinh mé hinh Mike 11 — HD duoc
thong qua hé s6 nhdm Manning va cac tham s cta
md hinh sao cho c6 dugc két qua 1a duong qua trinh
muc nudc tinh toan phu hop voi duong qua trinh
muc nudc thuc do tai Phuc Loc Phuong cling nhu
hé s6 twong quan thé hién tét. Két qua so sanh giira
muc nudc tinh todn (Water Level) va dong muc nudc
thuc do (External TS1) tir Mike 11 — HD, hé s6 tuong
quan duoc thé hlen trong hinh 2.1.
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can tinh toan md phong chat lugng nudc

trén luu vyc song Cau dé danh gia sw 6
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tong quat vé hién trang nguon nudc tren
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dung nude va giap viée quan ly tai nguyén

nude luu vuc song Cau cé dinh hudng lau

dai. Nghién ctru chon doan song Cau tir

Gia Béy dén Pha Lai dé tinh toan va danh
gia chat lugng nudc, bién trén la tram Gia Bay, bién
dudi la myc nude H Pha Lai, bién nhép luu khu gitta
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Hinh 2.1. Két qua hiéu chinh dwong qud trinh
muc nuoc gitta thuc do va tinh toan tai Phuc Loc
Phuwong nam 2007
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Data selection
Simulated data | soMECAU 55880.00 ~

Measured data PLPhuong N
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Interpolation
(®) Measured data

() simulated data

< 7| dénngay 28/2 va BO la
tir ngay 04/1 dén ngay
29/2.

2.1.3. Hiéu chinh mo
hinh Mike 11 — Ecolab.

@ Al data [1/1/2007 01:00:00 [3/31/2007 02:00:00
@ |1/1/2007 01:00:00 [3/31/2007 01:00:00
() User defined 1/ 12007 01:00:00 | | 3 /312007 01:00:00 b
Results of error estimation )
Calculate
-~
1 Correlation coefficient 0.883
2 Peak error 0.108
3 Wawve error type 1 0.008
4 Wave error type 2 0.019
5 “olume error 0.084
5] Peak time error 0.000
iE Max. positive difference 0.195 W

S6 ligu dau vao
% cua mo hinh Mike 11 —
Ecolab tuong tu s6 liéu
dau vao mo hinh Mike
11 - AD. Két qua dau
ra cia quéd trinh hi¢u
chinh 13 cac thong sb
chit lugng nudc tir Gia
Bay vé Pha Lai. Do md
dun sinh thai tinh toan
t6i 13 thong sd chat

Close

Hinh 2.2. Két qua hiéu chinh hé s6 twong quan giita thiee do va tinh todn tai
Phuic Loc Phirong nam 2007

Tir cac hinh trén cho thdy mé hinh Mike 11 - HD
sau khi hiéu chinh cho két qua tinh toan 1 duong qua
trinh myc nude tinh toan va thie do tuong dbi bam sat
nhau vé dang dudng, dinh, chan, cic pha nuéc va phu
hop v6i nhau. Két qua danh gia viéc hiéu chinh mo
hinh theo hé s& tuong quan > 0,8 (hinh 2) 1a phu hop.
2.1.2. Hiéu chinh mé hinh Mike 11 — AD.

S6 liéu dau vao cua md hinh Mike 11 — AD la
s6 liéu do dac chat luwong nudce trén song Cau duoc
quan tric boi Trung tdm Quan tric va Bao vé Moi
truong Thai Nguyén niam 2012 theo 5 dot tir dau
thang 04/01/2012 dén 10/03/2012 va tir 09/11/2012
dén 07/12/2012. Trong pham vi thir nghiém nghién
ctru chi xét dén dau vao bao gdom BOD, DO, nhiét do
nuwdc tai bién trén Gia Bdy (gia tri lan luot 1a (6,615
mg/l; 1,98 mg/l; 22 mg/l) va bién dudi Pha Lai (gia
tri 1a 5,48 mg/l; 2,455 mg/l; 22 mg/l). Két qua
dau ra cta qua trinh hiéu chinh 13 qué trinh khuéch
tan DO tir Gia Bay vé Pha Lai.

Qua trinh hiéu chinh mo6 hinh Mike 11 — AD duogc
thong qua hé s6 Decay va phu thudc cac tham s6
ctia mo hinh Mike 11 - HD sao cho ¢6 dugc két qua
la duong qua trinh myc nude tinh toan phu hop voi
duong qué trinh myuc nudc thuc do tai Phic Ldc
Phuong ciing nhu hé s6 twong quan thé hién tot. Két
qua hiéu chinh chon Decay = 0,00025 va qua trinh
trinh khuéch tan DO tir Gia Bay vé Pha Lai

Viéc hiéu chinh cho thdy qua trinh truyén tai
khuéch tan DO tir Gia Bay vé Pha Lai tir ngay 04/1
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lwong nude v6i 6 cip do
khac nhau, nghién ctru
thtr nghiém chi chay
modun Ecolab tinh toan
chat lugng nudc WQ level 1 bao gdm 5 qua trinh (su
suy giam BOD, sy hiém khi, quang hop trong cot
nudce, tiéu thu 6 xi bdi ho hép thuc vat, birc xa di vao
nudce, bire xa di ra khoi nudec.

Qua trinh hi€u chinh mé hinh Mike 11 — Ecolab
duoc thong qua phuong phap EULER va phu thudc
cac tham sb ctia mo hinh Mike 11 - HD sao cho ¢6
dugce két qua la duong qua trinh muc nudc tinh toan
phu hop voi dudng qua trinh muc nude thyuc do tai
Phuc Loc Phuong ciing nhu hé sé tuong quan thé
hién tt. K&t qua hiéu chinh cac thong sb chat lwong
nude duge thé hién trong hinh 5.

2.2. Ap dung mé hinh Mike 11 - AD — ECOLAB dé
mé phong chit lwgng nuoc song Ciu.

2.1.5. M6 phong chat lwong mede séng Cau véi mé
hinh Mike 11 - AD.

St dung bo thong sb da hiéu chinh 6n dinh &
trén nam 2007, nghién ctru tién hanh mo phong chét
luong nudce song Cau bang mé hinh Mike 11 — AD
ddi véi s6 liéu nam 2004.

Doi v6i chi s6 DO

Nhan xét: Két qua mo phong cho thiy qua trinh
truyén tai luong DO tir Gia Bay vé Pha Lai mét trung
binh 1 thang 28 ngay (tir ngay 04/1 dén ngay 28/2).

Doi véi chi s6 BOD

Nhan xét: Qué trinh tai khuéch tan BO véi
khoang thoi gian 1 thang 29 ngay (tir ngay 04/1 dén
ngay 29/2).

2.1.6. M6 phong chdt lwong nwée véi mé hinh Mike
11 - Ecolab.
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S liéu dung dé mo phong chat luong nude song
Cau 1a sd liéu chat luwong nudc nam 2012 voi kich
ban 1a ndm kiét dién hinh gidng voi nim 2004. Nén
s& l4y s6 liéu, két qua chay cho nam 2004 dé danh gia
chat luong nuéc mod phong.

Str dung bé thong sb di hiéu chinh 6n dinh & trén
nam 2007, nghién ctru tién hanh mo phong chat luong
nuée séong Cau bang mo hinh Mike 11 — Ecolab ddi
v6i s6 ligu nam 2004.

Két qua md phong thé hién trong cac hinh 8,
9,10, 11.

Dbi voi chi s6 DO
Hinh 2.9. Két qud mé phong qud trinh bién doi DO
theo thoi gian trén mdt cdt tir Gia Bdy vé Pha Lai.

Két qua nhu trén hinh cho thiy luong oxy hoa tan
trong nuoc can thiét cho su hod hép cua cac sinh vat
nudc giam manh tr thuong luu vé ha luu.

P6i véi chi s6 BOD

Két qua hiéu chinh qua hinh 9 cho thay nong d6
chit thai hitu co c6 thé bi phan huy boi vi sinh vat co
trong nudc co téc do suy giam cham déan (trong khi
thuong luu phan huy hét thi ha lvu van ¢ mic cao) tir
thugng luu vé ha luu.

Poi véi chi sé Photosynthesis in water column
(Quang hgp trong cft nudc)

Két qua khao sat cho thdy qué trinh quang hop
thyc vat trong cot nude bién doi lién tuc: Quang hop
dién ra manh nhat vao lic trua va chiéu, quang hop
vé gia tri 0 vao budi tdi; Ving thuong luu cb qua
trinh quang hgp manh dién ra manh nhat, 16n hon rat
nhiéu lan trung luu va ha luu.

Dbi v6i chi s6 Reaeration (Qué trinh hiém khi)

Két qua khao sat cho thiy qua trinh hiém khi gay
ra boi vi sinh vat hiém khi dién ra manh mé & thuong
luwu ctia con song Cau, trung luu va ha luu duong nhu
khong xay ra. Nhu vy c6 thé thay dugc rang ham
luong vi sinh vat hiém khi ¢ thugng luu con séng van
gilt dugc muc cao.

Nhan xét:

Qué trinh mé phong chét lwong nudc séng Cau
niam 2012 dua trén diéu kién khi tuong thuy van nam
2004 1a nam kiét dién hinh nhin chung chat lugong
nude séng Cau c6 su bién d6i khac nhau giita thuong
va ha Iuu mot cach ro rét:

+ Thugng luu chua bi tac dong ctia con ngudi nén
qua trinh 6 nhiém chua cé su biéu hién rd rang, ham
lugng vi sinh vat cao, su quang hop ctia thyc vat dién
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ra manh m&. Kha ning tw 1am sach cuia con song vé
mua kiét 1a rat tdt.

+ Trung luu tir tram Cha bat dau thiy duoc
su 6 nhiém, su suy gidm manh vé DO cling nhu
Photosynthesis in water column (Quang hop trong
cOt nudc) cho théy duoc anh hudng ti€u cyc cia viéce
phat trién kinh té, san xudt, sinh hoat da xa mot luong
chat gdy 6 nhiém rat 16m khién hé dong thuc vat, vi
sinh vat khong thé sinh truong va phat trién, khién
con song khong c6 kha nang tu 1am sach duoc, nhét
1a vé mua 1.

+Ha luu con séng dén Pha Lai, khong nhiing
bi 6 nhiém ma qua trinh anh hudng cua thuy triéu dén
ving nay con lam gia ting sy 6 nhiém, khién nudce bi
ddn @, nhat vao mua kiét, cOng voi kha nang ty nhién
tu lam sach bé“mg thuc vat, vi sinh vat khong con gay
ra tinh trang moi trudng hét sirc déng lo ngai.

3. Két luan

Nhu vdy c6 thé thdy viéc ap dung Mike 11 HD
dé mo phong thuy lyc luu vuc song Cau tir Gia Bay
vé Pha Lai cho két qua tot. Sau d6 két hop mé hinh
Mike 11 - AD - Ecolab mé phong chét luong nuée
song Cau tir Gia Bay dén Phai Lai cho két qua thir
nghiém biét dugc cic qua trinh khuéch tan, truyén
tai khuyén tan, quang hop trong cot nudc, qua trinh
hiém khi dién ra. Tir d6 c6 du diéu kién dé sir dung
cac két qua nghién ctu nay dé mo phong danh gia
dﬁy du chat luong nude luu vuc song Cau phuc vu
d6i séng kinh té xa hoi
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