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Danh gia kha nang tiép nhan nudc thai
song Dao Nam Dinh bang phuong phap mé hinh

Evaluation of the capacity to receive wastewater of Dao river - Nam Binh by modeling

method

> PHAM VAN DUONG', NGUYEN VAN VIET?, TRAN THI THU HUONG?

'Khoa KTHT va MT, Trudng Dai hoc Kién tric Ha Noi

2Trung tam Cong nghé HTKT va MT, Truéng Dai hoc Kién tric Ha Noi

TGM TAT

Nam Binh [a mat tinh ven bién thugc Bang béng sang Hang - noi
ca 04 song lan cung cép nudc mat chinh coa tinh vai ngudn
nudc dii dao nhung lrgng nede phan b gira cac thang trong
ndm khang déu; mat khac, do 1a tinh ven bién nén chiu anh
huéng coa bign ddi khi hau, xam nhap man khu vuc cira sang,
ven bién cd xu hudng tang. Ngoai ra, thuc trang quan ly tai
nguyén nuac trén dia ban tinh Nam Dinh cho thdy, nuac thai
h&u hét tir TP Nam Dinh, cac thi trén, cac khu cum cang nghiép,
lang nghé trén dia ban 10 huyén, thanh phd déu chay vao cac
tuyén song, kénh, muong ndi dang, ndi thi réi chay vao 4 tuyén
sing én |a sang Hang, sdng Dao, sang Day, sang Ninh Co. Mat
khac, chua ca he thang thu gom, xir Iy nuac thai cia nhiu cym
cing nghigp, lang nghé. khu dan cu tap trung & nguyén nhan
anh hudng dén quéan Iy, sir dung tai nguyén nuec, dén chat
lrgng nguén nudc trén dia ban tinh. Trong khudn khd nghién
ciru nay, viec dang gia kha nang tiép nhan nudc thai sang Dao
Nam Binh duge ma phang bang ma hinh MIKEN-HD, MIKEN-AD va
MIKEI-ECOLab. Ket qua ma phang cho thdy réng, céc thong sd
BODs, N-NHi* va P-PO* déu khang vugt quy chudn OCVNOB-
MT:2015/BTNMT (cat BI), chat lrgng nede séng trén sang Dao
vin trong tinh trang tdt, con khé ning tiép nhan thém ngudn
thai néu ngudn thai duge xir 1y trude khi xa thai ra mai truang.
Tir khda: Sang Dao; ma hinh MIKE: chét lrang nude.

ABSTRACT

Nam Dinh is a coastal province in the Red River Delta - where there
are 04 major rivers supplying the main surface water of Nam Dinh
province with abundant water resources but the water volume
distributed between months of the year is uneven; on the other hand,
as a coastal province, it is affected by climate change, saltwater
intrusion in estuarine and coastal areas tends to increase. In addition,
the current situation of water resources management in Nam Dinh
province shows that wastewater mainly from Nam Dinh city, towns,
industrial clusters and craft villages in 10 districts and cities flows
into rivers, canals, infield and urban canals and then flows into 4
major rivers: Red River, Dao River, Day River and Ninh Co River.
Furthermore, the collection and treatment system of wastewater
from many industrial clusters, craft villages, and residential areas
has not yet been established, which affects the management and use
of water resources, as well as the water quality in the province. In the
context of this study, the capacity to receive wastewater of Dao River
in Nam Dinh is simulated by MIKE!I-HD. MIKENl-AD and MIKEI-ECOLab
models. The simulation results show that parameters BODs, N-NH*
and P-PD:* do not exceed ACVNOB-MT:2015/BTNMT (column BI), the
river water quality on Dao River is still in good condition, and the
capacity to receive additional waste sources if the waste source is
treated before being discharged into the environment.

Keywords: Dao River; MIKE model; water quality.

1. GIGI THIEU

S6ng Pao Nam Dinh (goi tdt la séng Bao) la moét phan luu cha
song Hong va chi luu cla song Déy, chay trén dia phan tinh Nam
Dinh, bat dau tir séng Hong chay theo hudng nam, la ranh gidi gilta
TP Nam Binh, huyén My Loc, Vu Ban, Y Yén, vdi cac huyén Nam
Truc, Nghia Hung, sau d6 dé vao sdng Day. Séng Dao dua mét phan

nuéc clia séng Héng dé vao séng Day va chdy ra Bién Dong. Toan
bé chiéu dai cta song la 33,5 km (Hinh 1) [2].

Ché d6 thuy triéu ving bién Rang Dong la ché d6 nhat triéu.
Bién d06 triéu trung binh tir 1,5 - 1,7m, cao nhat la 3,31m nhé nhat la
- 0,11m. Dong chay soéng Ninh Co, song Day két hop véi ché do
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nhat triéu da boi tu tai ving cla hai bén séng tao nén cac bai boi
I6n ven bién (chd yéu vé phia Béng va phia Tay).

e =

Hinh 1. So dd hé théng song thudc dia phan tinh Nam Binh [2]

Trong thai ki 2010 - 2017, nam 2010 la ndm ma néng dé mdn
xay ra dong bo tai 2 vi tri Nhu Tan va Pha Lé, tiép theo la cadc ném
2012,2013, 2016 va 2017. D& man xay ra cling thdi diém nhiéu nhat
tai 2 vi tri trén song Day va séng Ninh Cg la vao thang I, cht yéu cac
ngay 8-10/I1, 19-20/11, 25-27/1l. Nhu vay c6 thé thdy, dd man I6n nhat
thudng xuat hién vao thang kiét nhat (dong chay nhé nhat) trong
nam.

Nhin chung chat lugng nudc song trén dia ban tinh Nam Dinh
tuong doi tét, cadc Khu cong nghiép 1én noi c6 nguén nudc chay
qua déu co6 tram xu ly nudc thai tap trung trudc khi xa nudc thai ra
mai truding va néng dé cac théng s6 vo ca (Chi, Sat, Crém...) tuong
d6i nhé va luén thap hon nguéng Quy chudn cho phép (Quy chuan
Viét Nam QCVNO08-MT:2015); M6t s6 vi tri nuéc mat cé dau hiéu 6
nhiém cuc b0 béi cac théng s6 hitu ca (Nhu cau oxy hoa hoc (COD),
Nhu cdu oxy sinh hda (BODs), T6ng chat ran lo ling (TSS), Nito,
Phétpho) nhu tai cac vi tri ti€p nhan nudc thai ctia TP Nam Dinh, cac
khu dan cu tap trung; nudc thai tir cdc cum cong nghiép, lang nghé,
khu nuéi trong thay san. Hoat dong sén xuat néng nghiép c6 thé
phat thai hoa chat bao vé thuc vat. Tuy nhién, theo két qua quan
trac dinh ky thi néng dé thuéc bdo vé thuc vat tuong d6i nho va
khéng vuat gidi han Quy chuén cho phép.

DPé danh gia kha nang ti€p nhan nudc thai khu vuc nghién ciu,
phuong phap dugc st dung la phuong phap mé hinh thiy déng
luc két hgp vdi tai - khuéch tan, lan truyén chat va mé phéng chat
lugng nudc trong séng. Nhéom nghién cdu da lya chon bé mo hinh
MIKE 11 v&i cac mod dun thdy dong luc (HD), module tai - khuéch
tan (AD) va module sinh thai (Ecolab) @& mé phdng dién bién chat
lugng nudc trong séng, dong thoi tng dung mo hinh dé danh gia
suic chiu tai cho séng.

2.PHUONG PHAP

2.1. Mé hinh

MIKE11 la m6 hinh thiy déng luc hoc mét chiéu cho mé phéng
dong chay khéng déu trén séng, kénh hé. MIKET1 dugc Vién thay
Iuc Pan Mach phét trién, trong d6 module thdy déng luc (HD) dung
tinh dong chay la module chinh.

Déc trung co ban ctia hé théng mé hinh MIKE 11 la cau tric
module t6ng hgp véi nhiéu loai module dugc thém vao méi mé
phoéng cac hién tugng lién quan dén hé théng séng. Ngoai module
thay déng luc (HD), MIKE bao g6m cac module khac nhu:

- Module thay van (NAM) duing néi suy sé liéu;

- Module lan truyén chét (AD) dung tinh lan truyén chat (man,
chat huyén phu hodc phan hay trong cac long dan hé,...) dugc
dung d& mé phdng qua trinh tai khuéch tan clia cac hgp chat do;
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- Module sinh thai (Ecolab) mé phéng céc qua trinh bién déi
sinh hoc clia cac hgp chat trong sdng. Module nay phai dugc di
kém véi module tai - khuéch tan (AD). Khuéch tan (AD) dugc dung
dé mé phong qua trinh truyén tai khuéch tan clia cac hgp chat do.

Module thay déng luc (HD)

D& tinh dong chay trong kénh séng, mé hinh MIKE11 st dung
hé phuong trinh Saint Venant (phuong trinh bao toan déng lugng
va bdo toan chit) mét chiéu va dp dung so d6 sai phan 6 diém xen
ké Q,H cda Abbott, and lonescu, (1976) [5,6]:

. Phuong trinh lién tuc:

0 o1 _

ox Ot M

. Phuong trinh déng lugng

Q2
(%) o s 0
6_Q = +g4A—+ £ > =0
C~"AR )

ot Ox Ox
Trong d6: Q - Luu lugng (m3/s); A - Dién tich mat cat (m?); g - Luu
lugng nhap luu trén mét don vi chiéu dai doc song (m?¥/s); C - Hé s6
Chezy; a - Hé s6 stra chita ddng luong; R - Ban kinh thuy luc (m).
Module lan truyén chat (AD)
Module AD dua trén phuong trinh bao toan chat hoa tan [5,6]:

Y€ 0C 2 1) inercy
ot ox Ox Ox 3)

Trong d6: A: Dién tich mat cat (m?); C: Nong dé (kg/m?3); D: Hé s6
phan tan; g: Luu lugng nhap luu trén 1 don vi chiéu dai doc séng
(m3/s); K: H& s& phan huy sinh hoc (K chi dugc dung khi cac hién
tugng hay qua trinh xem xét co lién quan dén cac phan Ung sinh
hoa).

Module sinh thai Ecolab

Dong luc hoc cta binh luu cac bién trang thai trong ECO Lab c6
thé dugc mo td bang cac phuong trinh truyén tai cta vat chat
khoéng bao toan, cé dang (4):

2 2
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Trong d6: c: Néng dé cua bién trang thai ECO Lab; u, v: Cac
thanh phan van téc dong chay; Dy, Dy: Cac hé s6 khuéch tan theo
phuong x va y; Sc: Nguén sinh va nguén mat, P: Cac qua trinh trong
ECOLab

Phuang trinh truyén tai c6 thé dugc viét lai nhu sau:

a_c =AD_ + P, (5)

ot

Trong d6, nhém AD. dai dién cho t6c d6 thay d6i nong do6 gay
ra b&i qua trinh binh luu va khuéch tan (bao gém cac nguén sinh va
mat).

Khi tinh todn cac bién d8i néng d6 cho budc tiép theo, mot
phuong trinh ECOLab s6 dugc thay thé cho cac phuong trinh
truyén tai tich phan theo thoi gian. Mot phuong phap xap xi khac
dugc st dung trong ECOLab la xem thanh phan binh luu - d6i luu
AD. khéng thay d6i trong mot budc thai gian. Viéc gidi ca hai thanh
phén trong phuong trinh sai phan thudng cia ECOLab la téng hop
cla téc dod thay ddi gay ra do chinh cac qua trinh ndi tai va cac qua
trinh binh luu - khuéch tan (6).

t+At

J. (P.(t)+ 4D, )at 6)
t
Thanh phan binh luu - khuéch tan dugc xap xi bang cong thuic sau:

c(t+At)=
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c +c"(t+At)—c"(t)
At

Trong dé, nbng d6 tuic thai c* dugc cho bai qua trinh truyén tai
bién trang thai trong ECOLab khi vat chat dugc bao toan trong suot
chu ky st dung module AD.

2.2, Thiét Iap mé hinh

Trong nghién ctu nay, hai module trong MIKE11 dugc s dung
d€ mé phéng man (HD va AD). Trong module HD, hai nhém sé liéu
dau vao bao gom:

(i) SO liéu theo khong gian gém hé théng kénh séng va mat cat
ngang cuia ching;

(i) S6 liéu theo thoi gian gém sé liéu muc nudc va luu lugng
theo thdi gian clla mot s6 tram khi tugng thiy van (KTTV) nam
trong mang luéi quan trdc KTTV Qudc gia thudc dia ban tinh Nam
Dinh va phu can (giai doan 2001 - 2017), va la diéu kién ban dau tai
cac bién tinh toan; sé liéu do man tai 4 tram thay van trén dia ban
tinh Nam Binh va phu can: tram Nhu Tan trén song Day, tram Pha
Lé trén séng Ninh Co, tram Ba Lat trén séng Héng va tram Dong
Quy trén song Tra Ly ti thang XIl nam trudc dén thang V nam sau
(giai doan 2010 - 2017). S6 liéu nay dugc thu thap tir Trung tam
Théng tin va D liéu Khi tugng thay van - Téng cuc Khi tugng thay
van. SO liéu quan trac chat lugng nudc thai hang nam chay ra séng
Dao (cu thé cac théng s6 BODs, N-NH4* va P-PO4*) tai 03 vi tri quan
trdc do Trung tam quan trac va phan tich Tai nguyén Moi trudng,
truc thudc SG Tai nguyén va M6i trudng Nam Binh quan ly [3,4] va
02 vi tri Idy mau phan tich bé sung.

Piéu kién bién tinh toan

Piéu kién bién dugc chia lam hai loai:

Bién trén (bién luu lugng hodc muc nudc) la luu lugng hodc
muc nudc thuc do tai cac nudt trén cda so do tinh toan.

Bién dudi (bién muc nudc) la muc nudc thuc do hoac tinh toan
tai cac nut dudi clia so d6 tinh toan, thudng la cac tram muc nudc
triéu. Loai bién va sg dé tinh toan, mé phéng dugc thé hién tai
Bdng 1, Hinh 2.

7

c

Bdng 1. Biéu kién bién trong mé hinh thay luc MIKE 11
TT | Tram,vitri | Nhanh séng | Loai bién Dang bién
1 Hung Yén Hong H~t
2 Pha Ly D?y H~t Bién trén (Thuc do)
3 | Giankhsu | Hoand H~t
Long
4 Ba Lat Hong H~t
5 Phu Lé Ninh Co H~t Bién dudi (Thuc do)
6 Nhu Tan bay H~t
7 Nam Dinh Pao Q~t Higu Ch.mh’ kiém
dinh

Diéu kién bién chat lugng nudc: Trong nghién ctu st dung mot
s6 vi tri diéu tra, khdo sat chat lugng nudc doc séng Dao dé lam
diéu kién bién cho mé hinh chat lugng nudc. Cu thé céc vi tri nhu
Bdng 2.

Bdng 2. Danh sdch bién chdt lugng nudc séng Bao trong mé hinh
MIKET1

STT | Vitri quan trac Vi;g mz:]c’atlé;?g Dang bién
1 SDOT1 500
2 sbo2 7089 Hiéu chinh, kiém
3 SDO3 9913 dinh chét lugng
4 SDO4 13079 nugc
5 SDO5 21723
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Hinh 2. So d6 bién tinh todn st dung trong mé hinh thdy luc MIKE 11

Lua chon thai gian mé phéng

Lua chon ndm tinh todn dong chay thay luc

DE& danh gia dugc muc do xam nhap man vung clia séng ven
bién, thoi doan thudng duoc Iua chon dé tinh toan la thai ki kiét
nhat trong nam.

Pudng tan suat ly luan la moé hinh phan phéi xac suat dugc sur
dung trong tinh toan thuy van, né tuong déi phu hgp vdéi tinh chat
vat ly cda hién tugng thuy van. G nudc ta, cac dac trung dong chay
thiét ké thuong dugc tinh theo dudng cong phan phoi xac suat
Pearson Il (P.1II).

Trén dia ban tinh Nam Binh cé 2 tram do luu lugng dang hoat
dong la tram thay van Nam Dinh va tram Truc Phuong. Can cu két
qua xay dung dudng tan suat ly luan P.IIl cho thay, cadc nam 2015,
2016 la c6 lugng dong chay nhd, tan suat dao déng tir 70% dén
85%. Nhu vay, c6 thé thay, cdc nam nay thudéc nhém nam it nudc,
da xay ra trén dia ban tinh Nam Dinh. Do vay, nghién ctu da st
dung chubi s6 liéu nam 2015 dé hiéu chinh mé hinh, ndm 2016 dé
kiém dinh mé hinh thay luc.

Lua chon thai ki mé phdng chdt lugng nudéc

Vi s6 liéu chat lugng nudc sdng Dao duge quan trac hang nam
va do dac b8 sung thang 10/2017 va 10/2018, nghién ctu da lya
chon ndm 2017 @& hiéu chinh mé hinh va nam 2018 dé kiém dinh
mé hinh.

3. KET QUA

Mé hinh dugc hiéu chinh qua 2 budc vai s6 liéu thay van 2015
bang cach thay d&i cac théng s6 trong md hinh (hé s nham
Manning trong module HD va hé s6 khuéch tan trong module AD)
cho dén khi két qua mo hinh phu hop vai két qua thuc do. Sau do
mé hinh dugc kiém dinh bang bé co s& di liéu nam 2016.

3.1. Hiéu chinh mé hinh

Hiéu chinh mé hinh HD théng qua viéc thay d6i hé nham
Manning trong khoang 0.03-0.018.

Hinh 3 thé hién két qua hiéu chinh thay luc tai tram Nam Binh.
Hinh 4 - Hinh 6 thé hién két qua hiéu chinh chat lugng nudc tai cac
vi tri quan trac. K&t qua chi ra rang két qua mé hinh phu hgp véi
thuc do ca vé tri s6 1an xu thé.

V6i bd thong s6 ctia mo hinh MIKE 11 - HD, cling véi s6 liéu chat
lugng nudc, nghién ctru tién hanh hiéu chinh mé hinh chat lugng
nuéc MIKE11-ECOLab cho séng Pao trén dia ban tinh Nam Binh,
két qua nhu sau:
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ENgay nhan bai: 06/3/2023 MNgay sifa bai: 30/3/2023 BMNgay chap nhan déng: 24/4/2023
Bdng 3. BY théng sé cho mé hinh chdt lugng nudc

T Mot s6 théng s6 ciia mé hinh ECOLab Mac dinh Hiéu chinh
1 Ty lé tiéu thu oxy clia dong, thuc vat trong nudc 3 3
2 Ty lé lugng oxy quang hgp t6i da 3,5 40
3 Ty & phan huy & nhiét do 20°C 0,5 0,5
4 Hé s6 nhiét dé cho ty 1é phan ra 1,02 1,02
5 Ty lé chuyén d8i N-NH4tir phan ra BODs 0,29 0,5
6 Ty 1é phan ra amoniac & 20°C 1,54 03
7 Ty |é phan ra Coliforms 0,7 0,01
8 Ty & chuyén d8i P-PO4 ti phan rd BODs 0,009 0,6
9 Hang s6 phan ra cho hat photpho 0,1 0,05
"] Time Series Discharg [= @] = HD 2015.res11:3
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100.0 7 Resuilts of error estimation - @
Correlation coeficient 0.964
Peak error -0.05%
Wave error type 1 0.003
Wave error type 2 0.008
+ : ; + + : + + + 5 Volume error 0.066
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Hinh 3. So sdnh két qud hiéu chinh gid tri muc nudc thuc do va tinh todn tir mé hinh tai tram Nam Binh ndm 2015
Biéudd so sénh nﬁng {0 BODS thue do va tinh toan trén song Dao Quan hé trong quan nong dé BODS thnre do va tinh todn
14 i3
12
- I = e
3 10 10 R*= 08883 o
g s 9
o 6 o
g 4 i
z ) 7 °
c] 6
SDO1 SDO2 SDO3 SDO4 SDOS 5
BThyc do 83 .2 4
u Tinh ton 74 103 113 76 70 6 7 8 9 10 11 12 13
Thure do

Hinh 4. So sdnh két qud hiéu chinh gid tri néng dg BODS thuc do va tinh todn tirmé hinh tai cdc diém quan trdc nam 2017

e ) . Quan hé nrong quan nf"mg dd N-NH4 thnre do va tinh toin
Biéu do so sinh nong d§ N-NH4 thyre do va tinh todn trén séng Dio
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016 0.30 | s
- b 0.25 I R*=09731

o Ba - = 0.20
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7 046 | o

004 0.10 | &
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B Tinh todn 01l A1) 01s nia (A1 Thye do

Hinh 5. So sdnh két qud hiéu chinh gid trj néng @6 N-NH.* thuc do va tinh todn tir mé hinh tai cdc diém quan trdc nam 2017

136 XAYDUNG 07.2023 | ISSN 2734-9888



www.tapchixaydung.vn

Biéu dé so sanh nong di P-PO4 thwre do-vi tinh todn trén séng Do
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Hinh 6. So sdnh két qud hiéu chinh gid trj néng dé P-POs thuc do va tinh todn tirmé hinh tai cdc diém quan trdc nam 2017

3.2. Kiém dinh mé hinh
Kiém dinh mé hinh véi ca s& dii liéu ndm 2016. Cu thé:

=

Hinh 7 thé hién két qua dai dién cho tram Nam Dinh kiém dinh
mo6 hinh HD. Hinh 8 - Hinh 10 thé hién két qua kiém dinh mé hinh
chat lugng nudc tai cac vi tri quan trac.

£ Time Series Discharge = |2 )[E=T] | HD 2018.res11:
[as] Time Series Discharge Pachsige :
- - - — SONGDAOD 250 m
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10003 Reslts of error estimation = =
Correlation coeficient 0.954
50.0 Peak error Z0.060
Wave error type 1 0.003
Wave error type 2 0.008
00 ; : : I i i ; : ; i : Volume error 0.066
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Max_postive difference 293135 &
¥ = Y — S— Close ]
Hinh 7. So sdnh két qud kiém dinh gid tri muc nudc thuc do va tinh todn tir mé hinh tai tram Nam Dinh ndm 2016
Biéu do so sanh nong d6 BODS thue do va tinh toan trén song Dao Quan b twong quan nong do BODS thuc do v tinh todn
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Hinh 8. So sdnh két qud kiém dinh gid tri ndng dé BODS thut do va tinh todn tirmé hinh tai cdc diém quan trdc nam 2018

Biéu dd so sanh nong 4o N-NH4 the do v tinir todn trén song Brio
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Hinh 9. So sdnh két qua kiém dinh gid tri néng do N-NH,* thuc do va tinh todn tir mé hinh tai cdc diém quan trdc nam 2017
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Biéu do so sanh nong do P-PO4 thue do va tinh todn trén séng Dio
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Hinh 10. So sdnh két qua kiém dinh gid tri néng d6 P-PO7 thuc do va tinh todn tirmé hinh tai cdc diém quan trdc nam 2018

Hiéu chinh va kiém dinh mé hinh chat lugng nuéc phuc tap hon
so v&i moé hinh thuy luc vi néng dé cac chat chiu anh huéng clia
nhiéu yéu t6. Hon nifa, két qua clia module AD va module ECOLab
rat nhay vai hé sé tai khuéch tan. Mac du vay, so sanh tir két qua mé
hinh va thuc do cho thay, két qua mé hinh phu hop véi thuc do ca
Vé tri s6 1an xu thé, day c6 thé la co s& cho viéc du bado chat lugng
nudc trong tuong lai.

4, THAO LUAN

4.1.Ddnh gid chdt lugng mé phéng

DE danh gia chat lugng mé phéng dong chay thay luc HD cuda
mo hinh MIKET1 d6i v6i dong chdy trén hé théng séng thudc dia
phan tinh Nam Binh, bao cao da st dung mét s6 chi tiéu danh gia
sau:

a) Bdnh gid két qua giira tinh todn va thuc do théng qua hé s6
Nash - Sutcliffe:

Zj:l(Q't” - Qé )2
Zszl(Q6 7Q_0)2

NSE € (-00,1)

Trong dé: Qo: gia tri thuc do & thai diém t; Q'm: gia tri tinh toan &
thai diém t; 37: gia tri thuc do trung binh;

-NSE =1: m6 hinh mé phong chinh xac chubi quan trac thuc do;

-NSE >0,75: m6 hinh m6 phong t6t;

-0,5 < NSE < 0,75: mé phong chdp nhan dugg;

-NSE <0,5: m6 phéng khong tin cay.

b) Bdnh gid béing sai s6 téng lugng

Fea > (00 )

Trong dé: Q' la luu lugng dong chay thuc do & thai doan i; Q'
la luu lugng dong chay tinh todn & thoi doan i.

- F < 5%: m6 phong tét qua trinh dong chay;

- 10% < F < 5%: m6 phdng qua trinh dong chay la dat;

- F>10%: mo6 phdng khong tin cay.

Két qua danh gia chat lugng mé phong dong chady thuy luc
bang mo hinh MIKE 11 nhu sau:

Bdng 4. Chi tiéu ddnh gid chdt lugng mé phdng dong chady tai tram
Nam Dinh bang mé hinh MIKE 11

NSE=1- 4

Bdng 5. Chi tiéu ddnh gid chdt lugng mé phéng dong chay tai tram
Truc Phuong bdng mé hinh MIKE 11

Hiéu chinh moé Kiém dinh mo
T Chi tiéu danh gia hinh hinh
2015 2016
Nash - Sutcliffe
1 (NSE) 0,98 0,92
Sai s6 téng lugng -
2 F (%) 7,2 6,4

Dé danh gia do tin cdy moé phdng chat lugng nudc séng Dao
Nam DPinh, nghién ctu st dung 2 chi tiéu danh gia dé la:

- Chi tiéu Nash - Sutcliffe: giéng véi danh gia dong chay thay
luc

- Chi tiéu sai sé dinh: sai s6 gia tri I6n nhat gilra thuc do va tinh
toan, don vi %

K&t qua danh gia nhu sau:

Bdng 6. Chi tiéu ddnh gid mé phdéng

TT Chi tiéu danh gia Nam 2015 Nam 2016
1 Chi tiéu Nash - Sutcliffe 0,99 0,99
2 Chi tiéu sai s6 dinh 3,3 2,7

Bdng 7. Téng hap hé sé tuong quan giiia thuc do va tinh todn cta
mot s6 chi tiéu chdt lugng nudc séng Bao

D6 dai doan song Vi tri mat cét thuong luu 500
(m) Vi tri mat ct ha luu 21723
Hiéu chinh 0,59
BODs .
Kiém dinh 0,75
Hé s6 tuong quan Hiéu chinh 0,97
néng dé thuc do N-NH4 -
va tinh toan Kiem dinh 0,67
Hiéu chinh 0,68
P-PO4 .
Kiém dinh 0,93

Hiéu chinh mé Kiém dinh mé
1T Chitiéu danh gia hinh hinh
2015 2016
1 Nash - Sutcliffe (NSE) 0,96 0,95
Sai s6 téng lugng - F
2 (%) 6,6 5,6

XAYDUNG 07.2023 | ISSN 2734-9888

Thong qua két qua tir Bang 4 - Bang 7 cho thay:

- M6 hinh MIKE 11-HD m6 phong t6t dong chay thay luc trén
hé théng mang lugi séng thudc dia ban tinh Nam Dinh va vung phu
can, chi tiéu Nash tai tram Nam Dinh déu rat cao (tir 0,92 dén 0,98),
sai s6 téng lugng dao déng trong khodng 5%-10%, tuc la chat
lugng mo phong la dat.

M6 hinh MIKE 11-AD va MIKE - ECOLab cling mé phéng tét dién
bién chat luong nudc séng Dao véi chi tiéu Nash tuang doi cao (tu
0,81 dén 0,97), va sai s gia tri nhd hon 5%, diéu nay chiing td mé
hinh M6 hinh MIKE 11-AD va MIKE - ECOLab ddm bao do tin cay
trong viéc mé phong chét lugng nudce séng Dao.
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4.2.DBdnh gid hién trang khd nédng tiép nhédn nuéc théi trén
séng bao

Nguén thai tai Nam Pinh gém cac ngudn chinh: Sinh hoat,
bénh vién, chan nudi va cdng nghiép. Tai lugng cac chat 6 nhiém
thuc té c6 trong nudc thai tir cac khu - cum cong nghiép, cac co sG
san xuat c6 lugng xa thai trén 10m?3/ngay.dém, cac co sG y té, chan
nudi va sinh hoat trén dia ban tinh.

Phan doan séng: Viéc phan doan séng dé danh gia kha nang
ti€p nhan nudc thai, stic chiu tai ca séng dugc thuc hién trén co s&
cac can cu theo Khoan 1, Khoan 2, Diéu 5 Théng tu s6 76/2017/TT-
BTNMT (Bdng 8).

Tai lugng trén song Pao dugc xac dinh dya trén vi tri xa thai clia
cac nha may, bénh vién, chan nudi va sinh hoat trén cac séng va
dugc thé hién trong Bdng 9.

Bdng 8. Phdn viing doan séng tinh todn

Ky hieu | Chiéu dai Mb ta

Tu vi tri giao séng Dao va séng Héng dén
SDAOT | 11.5km khu vuc tram bom C6c Thanh

T khu vuc tram bam Céc Thanh dén
SDAO2 | 11.5km khu vuc thén Pong Lac xa Yén Phuc

huyén Y Yén

Tu khu vuc thén Déng Lac xa Yén Phuc
SDAO3 | 10.5km huyén Y Yén dén vi tri giao gira séng

Dao va song Bay

Bdng 9. Tailugng 6 nhiém trén séng Dao (kg/ngay)

Doan séng BODs N-NH,* P-PO.*
SDAO 1 10.236,1 2.605,0 3.893,6
SDAO 2 1.774,3 2634 6749
SDAO3 1.637,8 382,1 623,0

Dua trén phuong phéap danh gia (Quyét dinh s6 154/QD-TCMT
ngay 15/02/2019) va sé liéu dau vao da trinh bay & trén, 4p dung
mo hinh tinh todn néng d6 trén cac séng tuong Ung vdi cac trudng
hop xa thai theo ty 1& 0%, 25%, 50% va 75% gia tri xa thai theo hién
trang ban dau. N6ng db tai diém quan sat dugc 1ay la néng d6 16n
nhat trong qua trinh tinh toan (Bdng 10).

Khi so sdnh véi cot A2 theo QCVN 08-MT:2015/BTNMT [1] thi:

- Cac théng s6 BODs, N-NH4* va P-PO4* tai cac doan séng déu
VUGt gia tri gidi han cho phép, do vay can co giai phap quan Iy, xar ly
dé gidm thiéu tai lugng chat 6 nhiém xa thai xuéng séng;

Khi so sanh véi cot B1 theo QCVN 08-MT:2015/BTNMT thi:

- Cac théng s6 BOD5, N-NH4* va P-PO4* tai cac doan séng déu
nam trong gia tri gi¢i han cho phép.

Tu d96, tinh dugc stc chiu tai/ khd nang ti€p nhan nguén thai cla
song (Bdng 11).
Bdng 10. Néng d¢ I6n nhdt cia chitiéu (mg/l)

b in . R . QCVN 08-

Poan Chitiéu chat | Nong do MT:2015/BTNMT
song (m) | lugng nudc | 16n nhat CotA2 CotB1

BODs 8,94 6 15
500 N-NH4* 0,48 0,3 0,9
P-PO,*> 0,24 0,2 0,3
BODs 9,91 6 15
7089 N-NH4* 0,46 0,3 09
P-PO4* 0,24 0,2 03
BODs 10,15 6 15
9913 N-NH4* 0,45 0,3 09
P-PO4* 0,24 0,2 03
13079 BODs 9,6 6 15

2 in x R . QCVN 08-
ADoan Chitiéu ch,at N’ong do MT:2015/BTNMT
song (m) | lugng nudc | 16n nhat CotA2 CotB1
N-NH4* 0,44 0,3 0,9
P-PO4* 0,24 0,2 03
BODs 8,19 6 15
21723 N-NH4* 0,54 0,3 0,9
P-PO.* 0,25 0,2 0,3
Bdng 11. Khd ndng tiép nhdn nudc thdi cda séng Ddo (kg/ngay)
Doan Chi tiéu chat | Lugng thai Luong Stic chiu
Song lugng nudc hién tai nhan t6i da tai
BODs 10.236,14 6.477,94 | -3.758,19
SDAO 1 N-NH4* 2.605,00 5.222,37 2.617,41
P-PO* 3.893,62 5.553,54 1.659,91
BOD:s 1.774,26 872,94 -901,32
SDAO 2 N-NH4* 263,40 263,23 -0,16
P-PO4* 674,89 232,56 -442,34
BODs 1.637,78 830,83 -806,95
SDAO 3 N-NH4* 382,10 482,58 100,52
P-PO4* 622,98 1.110,48 487,51

Tai lugng chat 6 nhiém cla nudc séng dugc tinh todn & phan
trén theo Quyét dinh s8 154/QD-TCMT ngay 15/02/2019 clia Téng
Cuc Méi trusng dé xac dinh muic tai t6i da clia con séng.

Trén thuc té, tai lugng chat 6 nhiém sé thap hon bdi séng co6
kha nang tu lam sach do qua trinh chuyén héa sinh hoc nén céac yéu
t6 gay 6 nhiém bdi cac thong s6 hitu ca theo thoi gian sé phan hay
bai cac sinh vat thuy sinh cé trong nudc.

5. KET LUAN

Két qua cla nghién ctiu nay cho thdy, mé hinh da mé phong
dugc ché do thay lyc thdy van mét cach tuong déi chinh xac vé
chat lugng nudc.

Chat lugng nudc séng trén sdng Dao van trong tinh trang tot,
con kha nang ti€p nhan thém nguén thai néu ngudn thai duge xu ly
trudc khi xa thai ra mai trudng. Tuy nhién, lugng nudc thai sinh
hoat c6 tai lugng I6n nhat nhung hién tai lai chua c6 tram xG ly
nudc thai tap trung nao. Do d6, can co ké hoach xay dung cac tram
xU ly nuéc thai tap trung dé€ gidm tai lugng & nhiém vao séng tu
nguon sinh hoat va nghién clru dé xuat gidi phéap cai tao va phuc
hoi doan séng bi & nhiém.

Can nghién ctru dé xuat hanh lang thoat nudc thai clia céc khu
kinh t& tdp trung nham gidm nhe ap luc nudc thai va gidm thiéu 6
nhiém cuc bd.

Nghién ctiu dé xudt cdng nghé xt ly nudc thai phi hgp véi diéu
kién phat trién kinh té - xa hoi trén dia ban tinh Nam Dinh dén nam
2020, tam nhin 2030.
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