BAI BAO KHOA HQC

AP DUNG MO HINH WASP XAC PINH KHA NANG
TU LAM SACH SONG NHUE, SONG PAY

Cai Anh Ta'

Tém tat: Kha ndng tw lam sach cé y nghia quan trong doi véi chdt lwong nuée tai dong séng,
doan séng. Tir d6 kéo theo cdc anh hwong khéc cé lién quan nhw quy hoach phdt trién kinh té xa hoi,
quy hoach bdo vé méi truong lwu viee. Nghién civu da sir dung phan mém WASP da dwoc phdt trién
boi EPA 2016, dé xdc dinh kha ndang tw lam sach doi véi séng Nhué va song Pay. Két qua nghién
citu cho thay, kha nang tw lam sach cia séng Nhué khodng 21.424 tan/ngay, trung binh moi km
khodng 0,285 tan BOD/ngay.Khd ning tw lam sach ciia séng Pdy khodng 2.023 tan BOD/ngay, trung
binh méi km khodng 9,78 tan BOD/ngay. Céc doan thirong lwu séng Nhué, séng Pdy ¢é kha nang
tw lam sach thap hon so véi cac doan & trung va ha luu. Bdy la mé hinh cé thé dp dung nhén rong
cho cac luu vuc twong tw do mo hinh co tinh linh hoat cao trong ca hai lva chon khong gian va thoi
gian, cé thé dwoc sir dung cho ca diéu kién trang thdi on dinh va déng, dong thoi cé thé mé phong
theo hé théng mét, hai hodc ba chiéu. Tuy nhién, mé hinh ndy ciing cé han ché la khéng mé phong

duoc cac vat chat troi noi va tich tu.

Tir khoa: Chdt lwong mede song, Kha nang tw lam sach, mé hinh WASP.

Ban Bién tap nhan bai: 22/04/2018  Ngay phan bién xong: 12/05/2018 Ngay dang bai: 25/06/2018

1. Mé dau

Chat lugng nudce song chiu anh huong cac
yéu to noi tai (ddc diém thuy van, dic diém hé
sinh théi, ..) va cac yéu td bén ngoai (Hé thong
thoat nudc va ngudn thai, khai thac va s dung
nude song..). Mot trong nhitng yéu té ndi tai gan
lién v6i chat luong nudc song 1a kha nang ty 1am
sach cua ngudn nude.Chat luong nudc va qua
trinh tu lam sach cua song c6 y nghia quan trong
dbi véi su phat trién kinh té xa hoi va hoat dong
bao v¢ mdi truong cua khu vuc.

Qua trinh tir lam sach ctia dong song 13 t6 hop
cac qua trinh ty nhién nhu céc qué trinh thuy
dong luc, hoa hoc, sinh hoc dién ra trong song
bi 6 nhiém nham phuc hoi lai trang thai gan véi
chét luwong nudc ban dau. Kha nang tu lam sach
ctia mdi dong séng, mdi doan song khong gidng
nhau do phu thudc vao cac yéu td tac dong cu
thé tai mdi khu vuc nhu mac do 6 nhiém nudc
song, tdc do dong chay, h¢ sinh thai thuy sinh tai
ngudn nude. ... Kha nang chiu tai ciia dong song
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gén lién chit ché véi kha nang ty lam sach cua
nuoc song. Kha nang tuy lam sach cua nudc song
cang 16n thi kha nang tiép nhan nudc cua dong
song, doan séng cang 1on va nguoc lai. Vi thé dé
tinh toan danh gia kha nang chiu tai cia mot
dong sdng phai danh gia duogc hién trang va kha
nang tu lam sach cua song, doan songdo.

Hién nay c6 nhiéu mé hinh chat luong nuée
duoc str dung trén thé gidi nhu mo hinh MIKE,
QUAE 2K..., trong s6 d6 c6 cac mo hinh dugc st
dung mién phi, c6 cdc mo hinh mang tinh thuong
mai phai mua ban quyén khi sir dung. M&i mé
hinh déu c6 nhitng diém manh riéng.

Viéc lya chon mé hinh 1 khau rat quan trong
trong qua trinh tinh toan, cong viéc nay dugc tién
hanh dua trén cac muc tiéu cia van dé va co so
dir liéu thu thap dugc. Muc dich nghién ctru nay
1a g dung bd phan mém mo hinh todn WASP
cap nhat 2016 dé xac dinh kha ning ty lam sach
dbi voi song Nhué va song Pay. Mo hinh
WASPduogc lva chon bdi nd dap tng duogc
nhing tiéu chi sau: (1) 12 bd phan mém tich hop
da tinh nang; md hinh c6 tinh linh hoat cao trong
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ca hai lya chon khong gian va thoi gian, c6 thé
duogc sir dung cho ca diéu kién trang thai 6n dinh
va dong, dong thoi c¢6 thé mod phong theo hé
théng mot, hai hodc ba chiéu; (2) 1a bo phan
mém di duoc kiém nghiém thyc té: (3) cho phép
tinh toan chét lugng nude chinh xac; (4) ¢6 ng
dung ky thuat GIS, mdt k¥ thudt méi voi tinh
hiéu qua cao; (5) dé sir dung; mién phi.

2. Phuong phap nghién ctru va thu thap tai
liéu

2.1. Gidi thiéu khu vwe nghién ciru

Luu vuc song Nhué - Day c6 toa do dia ly tir
20° dén 21°20° vi 6 Bac va 105° dén 106°30°
kinh d¢ Bong. Luu vuc song Nhu¢ - song Day co
vai tro quan trong trong su phat trién kinh té ctia
dat nudc noi chung va khu vuc dong bang song
Héng ndi riéng. Luu vuc ¢o6 dién tich 7.665 km?,
chiém 10% dién tich toan luu vuc séng Hong,
bao gdm dia phan hanh chinh cia 5 tinh/thanh
phé: Hoa Binh, Ha Noi, Ha Nam, Ninh Binh va
Nam Dinh (Hinh 1).
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Chat lugng nudc song giit vai trd quan trong
trong linh vic quan Iy tai nguyén nude. Pé quan
1y, kiém soat 6 nhiém cac luu vuc song va st
dung hop 1y ngudn nude séng phuc vu cho cac
muc dich khic nhau cin thiét phan ving chét
luong nudc theo muc dich sur dung.

Muc dich chinh ctia phan ving chit lugng
nudc theo muc dich sir dung 1a chia thanh cac
doan (tiéu ving) dé s dung va bao vé ngudn
nude mot cach hop 1y. Viée sip xép cac muc
dich sir dung ngudn nuée theo thir tw wu tién
nham hd tro dé dat dugc sy can bang hop 1y hon
cho cac hoat dong quan ly mai truong nude song
dat hiéu qua bén virng hon. Céc cin cr ciia phan
vung chét lugng nudc song theo muc dich st
dung la xac dinh luogng, tai lwgng nudc thai va
kha ning ty 1am sach song Nhué, song Day.Dé
gop phan vao viée phan vung chét luong nude
song theo muc dich su dung “Nghién ciu xéc
dinh luong, tai lugng nudc thai va kha nang tu
lam sach song Nhug¢, song Day” dugc thuc hién.
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Hinh 1. Ban do hé thdng thuy van luu vuc song Nhué - song Day [5]

2.2. Thu thap tai liéu

Tai liu phuc vu tinh todn: Nghién ctru dugc
thuc hién trén co s& tai liéu “Watershed & Water
Quality Modeling Technical Support Center
Website”, http://wwwepagov/athens/wwqtsc/in-

dexhtml [6].

Bén canh d6 nghién ctru ciing str dung céc tai
liéu nghién ctru sau dé phuc vu viéc nhan dinh so
sanh cac két qua nghién ciru thu duge: Nghién
ctu ap dung mo hinh WASP mé phong chét

TAP CHi KHI TUQNG THUY VAN

S6 thang 06 - 2018



BAI BAO KHOA HQC

luong nude hd Dau Tiéng,nghién ctru dé xut
cac giai phap, cong trinh khoi thong dong chay,
tang kha nang chiu tai va tuy lam sach cua cac
song dé bao vé moi trudng song Nhué - song
bay, nghién ctu xéc dinh ngudng chiu tai 6
nhiém hitu co cta hé thong séng Nhugé, song Pay
trong thu d6 Ha N6i lam co s& quy hoach cac
diém xa thai d6 thi va cong nghiép, phan ving
moi truong phuc vu quan 1y va cai thién chat
lugng cac doan song thudc luu vuc hé théng
song Nhu¢ - song Pay [1, 2, 3].

S4 liéu dau vao cho md hinh chat lugng nudc:
(1) cac diéu kién bién trén va bién dudi thuy luc
trén hé théng song sau khi da dugc thu gon; (2)
cac diéu kién bién trén: Nong do cac chit trong
nudc tai cac vi tri dugc dung bién trén; Néng do
néng dd cac chét trong nudc tai cac vi tri dugc
dung lam bién dudi; (3) cac ngudn 6 nhiém: Vi
tri cac ngudn gdy 6 nhiém d6 xubng cac dong
song; Nong do cac chat trong cac ngudn giy 6
nhiém trén luu vuc song; Luu luong nudc thai
ciia cac ngudn gy 6 nhidém 2.3.Phuong phéap
nghién clru

a) Cong cu mo hinh WASP

WASP 1a mot mod hinh ngin da nang c6 thé
duoc sir dung dé phén tich cac van dé vé chat
lugng nudce & cac vung nude khac nhau. N6 bao
gdm hai chuong trinh may tinh doc 1ap, DYN-

HYD5 va WASP6, c6 thé chay cung nhau hodc
riéng bi¢t. Chuong trinh thuy dong hoc, DYN-
HYDS5, md phong su di chuyén cta nude trong
khi chuong trinh chat luong nudec, WASP 6, mo
phong sy di chuyén va tuong tac cua cac chit
gdy 6 nhiém trong nudc.

WASP duoc cung cip bdn modules dong hoc
dé mo phong mot s6 van dé chat luong nudc [6].
Dé tao ra mot mod hinh chit lugng nudc trong
WASP, phai xac dinh 12 nhém di li€u nhap.
Chiing 1a mo hinh x4c dinh va diéu khién md
phong, hé thdng, phan doan, cac yéu tb ty 18
tham sb, trao doi, dong chay, ranh gioi, budc thoi
gian, khoang thoi gian, chiic nang thoi gian, va
hang s6. Nhitng dit liéu dau vao nay, cing véi
cic phuong trinh tong quat WASP va cac
phuong trinh dong hoc hoa hoc cu thé, xac dinh
duy nhat mot tap dic biét cua phuong trinh chét
lwong nude. Day 1a sé duoc tich hop boi WASP
nhu 1a mo phong tién hanh trong thoi gian. Tai
cac khoang in dau thoi gian do nguoi dung chi
dinh, WASP luu lai cac gia tri cua tat ca cac bién
hién thi cho 1an truy xuat sau bdi mot chuong
trinh hau xu 1y.

Trén nguyén tic can bang khéi lwong cho mo
hinh mot chiéu, mé hinh WASP tinh theo
phuong trinh sau [6]:

d d ac
Z(AC) =L (—U AC+E A=)+ A(S, +S )+AS (1)
at( ) ax( . . ax) (S, +S,) K

Trong d6 C 1a nong d6 thanh phan chat lugng
nudc, mg /L hoac g /m?; t 1a thoi gian, ngay; Uy 1a
van tdc theo chiéu doc, m/ngay; Ex 1a hé sb
khuéch tan theo chiéu doc, m?/ngay; SL la tde do
tai truc tiép va khuéch tan, g/m? - ngay; SB 1 toc

do tai bién, g/m? -ngay; SK 1a tong tdc do chuyén
hoa dong hoc g/m* - ngay; A la dién tich mat cit
ngang (m?).

Déi v6i BOD:

oC 3 C V.(1-f,) . 532 . K
— =a,K;C, -K 6, & )C; - =22 C - = K,00,, (2 )C 2
ot oc™DY4 dYd ( BOD+C6) 5 D 5 414 2DV2D (KNO3+C6) 2 ()
Déi voi DO:
oC _ C 64 _ C
. Zkz(cs _Cs)_kd‘ng 20(—6)C5 __k12012T 20(—6)6‘1
ot sop + Ce 14 Ky +C (3)
SOD ,_ 32 4814 32 _
_—HST * + Gpl(E+HE(1_PNH3))C4 _EklelRT 20C4
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Trong dda °C la ty 1€ Oxy trén Cacbon; anc la
ty 1€ Nito trén Carbon; Kip 1a héng s6 tdc do chét
ctia Phytoplankton; Kq 12 hang s6 toc d6 khir oxy
& 20°C; Od 1a hé sb twong quan nhiét do tde do
khir oxy; Kgop 14 hiang sd ban bao hoa dbi véi
gi6i han oxy; ki> 1a hang sb toc do nitrat hoa &
20°C; @12 14 hé sb twong quan nhiét do téc do ni-
trat hoa; Knir 12 hiang s6 ban bao hoa dbi vai gisi
han oxy trong qu4 trinh nitrat hoa; ki 13 hang s6
tdc d6 ho hap cua Phytoplankton & 20°C; ®1R 1a
hé s6 trong quan nhiét d6 téc do ho hip cua phy-
toplankton; SOD & nhu cau oxy tram tich &
20°C; Os 1a hé sb twong quan nhiét do cua nhu
cau oxy tram tich.

b) Phwong phdp ldy mdu va phdn tich nuée
song Nhué, song Day:

Phuong phép ldy mau theo TCVN 5999:1995
(ISO 5667-10:1992), Chat lwrong nude - 14y mau.
Hudng dan 1dy miu nudc thai va phan tich theo
TCVN 6001-1:2008 (ISO 5815-1:2003). Thoi
gian thu thap va phan tich mau: Tur thang 1 dén
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thang 7/2016; cac thong sb quan tric xac dinh
mau nude song Nhug¢, song Bay: DO, BOD; dia
diém: Phong thi nghiém khoa Méi truong, Pai
hoc Khoa hoc Tu Nhién, Pai hoc Quéc gia Ha
Noi.

2.4. Phin doan song dwa theo vi tri ciia cdc
hop luu

Phan chia dong song thanh cdc doan khac
nhau nham muc dicch tao diéu kién thuén loi dé
quan 1y chit lugng nudc séng. Mot trong nhitng
co so thuong dugc ap dung nhét 13 dua theo vi tri
céc hop luu do vao dong song chinh. Ap dung
cach phan chia nay ddi véi song Nhué va song
Pay cho thiy: Song Nhué c¢é cac hop luu chinh
la song La Khé, T6 Lich, Ngoai d§. Song Day
c6 cac hop luu chinh 1a song La Khé, Bui, Thanh
Ha, Nhug¢, Chau Giang, Hoang Long, Dao, Au,
Vac. Két qua nhan dién xac dinh cho théy, co64
doan song tai song Nhu¢ va 7 doan tai song Day
(Bang 1, hinh 2).

Bang 1. Phdn dogn song Nhué, song Pay

Ti€u vung Khodng
T (Poan séng) cach (km) Hop luu
Song Nhué (75,1 km)
N1- N2 (Céng Lién Mac, Bic 15.3 Hop luu séng Hong — trude hop luu séng La
1 | Tu Liém) - Phtic La, quén Ha Khé (tai Ha Bong - Ha Noi).
Dong)
N2 - N5 (Phuc La, quan Ha 13,8 Hop luu soéng La Khé - trude hop luu song
2 | Pong - Cau Chiéc, huyén T6 lich, Thanh Tri, Ha Noi.
Thuong Tin, Ha Noi)
N5 - N7 (Cau Chiéc, huyén 26,2 Hop luu song T6 Lich, (Thanh Tri - Ha Noi)
3 Thuong Tin, Ha Noi - Cong — trude hop luu song Ngoai DO.
Than, huyén Pha Xuyén - Ung
Hoa, Ha Noi)
N7 - N10 (Cong Than, huyén 19,8 Hop luu séng Ngoai D6 (huyén Pha
4 | Phu Xuyén - Ung Hoa, Ha Noi Xuyén, Ha Ni) - truée hop luu séong Chau
- Cau Hong Phu, Tp. Phu Ly) Giang, song Pay (Phu Ly - Ha Nam).
Song Ddy (206,9 km)
D‘l - 1?2 (Cau Ma{ Lmhi erlan Hop Ivu song La Khé tai Hoai Puc — trudc
1 | Haboéng - Ba Tha, huyén Ung 25,2 . .. i A
Hoa) hop luu séng Bui (Chuong My - Ha N6i).
, Eia)DéﬁﬁrZhTaleE“ﬁ?inﬁy 2o | Hop luu song Bii tai Chuong My - trudc
Pitc) ’ i hop luu song Thanh Ha (My Dtrc, Ha Noi)
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D3 - D5 (Cau Té Tiéu, huyé
- D5 (Cau I¢ Tieu, huyen 35,7 | Hop luu song Thanh Ha tai M§ Diic - trudc
3 | Mybuc) - Cau Qué, huyén hop luu song Nhué (Pha Ly - Ha Nam)
Kim Bang) P 8 ’ Y
, |D5-DI2 Cau Qué (huyén Kim Hop luu song Nhué (Phu Ly - Ha Nam) -
Bang - Cau Gian Khau, huyén 33 trude hgp luu song Hoang Long (Gia
Gia Vién) Vién,Ninh Binh)
D12 - D15 (Cau Gian Khau, Hop luu séng Hoang Long
5 | huyén Gia Vién) - Yén Tri, 22 (Gia Vién - Ninh Binh) - truéc hop luu séng
huyén Y Yén) Dio (Hoa Lu, Ninh Binh)
D15 - D18 (Yén Tri, huyén Y .
. (Yen I Auyen Hop luu song Dao - trude hop luu song An,
6 | Yén) - Thuong Kiém, huyén 48 R . . X
. song Vac (Kim Son, Ninh Binh)
Kim Son)
7 D18 - 19 (Thuong Ki¢m, 14 Hop luu séng Vac (Kim Son, Ninh Binh) -
huyén Kim Son) - Cira Day) Bién Pong
Song Day Song Nhué
! L .| songlakne 1!
2 12
r_g ______ Song Bui Song To lich
3 3
_l_é —————— Séng Thanh Ha 4
4
—+ <7 Song Ngoai B
< _____________________________
5 K ______ Song Chau Giang
6 K- Song Hoang Long
7 F Song bao
8 |- Song Vac

Hinh 2. Cac hop luu va phdn doan song Nhué, song Pdy

2.5 .Thiét ké dau vao cho mé hinh WASP

Thiét ké mang séng mé phong dong chay

Pham vi nghién ctru cia mo6 hinh WASP: Xac
dinh kha nang ty 1am sach tinh toan theo mo hinh
WASP duoc xac dinh tap trung vao mo hinh thé
hién qua trinh phan huy chat 6 nhidm.

Pham vi nay dugc dua ra trén co s¢ 2 qua
trinh chinh thuong dugc thé hién trong cic mo
hinh phan mém la qua trinh phan hay va
khuyéch tan (truyén tai, pha loang). Qué trinh
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khuéch tan chi c6 vai trd chu yéu la pha lodng
cac chét 6 nhiém dé tao diéu kién thuan lgi hon
cho qua trinh ty 1am sach. Trong nhiéu truong
hop, chét 6 nhiém dang khé phan hiy (Kim loai
nang ...) s€ bi tich dong va luu ton tai thuy vuc
trong mot khoang thoi gian nhét dinh, do vay
viéc st dung mo hinh toan hoc dé dua kha nang
tu 1am sach d6i véi dang 6 nhidm kho phan huy
bang con duong khuyéch tan 13 chua hoan toan
phu hop. Do vay, kha nang ty lam sach cua
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ngudn nudc chu yéu thé hién qua kha ning tu
phan huy ma thé hién 16 nhét 14 cic chit 6 nhidm
thuéc nhém chat dé phan huy sinh hoc. Pay
chinh 14 mot trong nhimg van d& can lam rd khi
ap dung céng cu mé hinh dé xac dinh dién bién
va kha ndng ty lam sach cta song.

Pham vi xay dung mo6 hinh thuy dong luc hoc
mot chiéu 13 toan bd luu vuc song Nhué - song
Day bao gdm 13 song: song Ddy, song Nhug,
kénh La Khé, song T6 Lich, song Tich, song Bui,
song Dao, song Hoang Long. Trong do: (1) song
bay béat dau tir céng CAm Dinh, két thuc tai ctra
Day, chiéu dai khoang 245 km; (2) song Nhué
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bét dau tai céng Lién Mac, két thuc tai Phu Ly,
dai 74 km; (3) song T6 Lich bt ngudn tir hd Tay,
d6 vao song Nhué qua céng Thanh Liét, dai 13,5
km; (4) kénh La Khé nbi lién song Nhué véi
song Pay. Kénh La Khé bit ngudén ¢ Ha Pong
chay ra song Day qua cong La Khé, kénh dai 6,6
km; (5) song Tich bat ngudn tir Tan Vién thudce
day nui Ba Vi d6 vao song Day tai Ba Tha voi
chiéu dai 91 km; (6) song Hoang Long dugc md
phong tir tram thay vin Bén Dé, chay dén song
Day tai Gian Khau, dai 23km; (7) song Dao Nam
Pinh dugc bat dau & tram thuy van Nam Dinh,
d6 vao song Day tai Doc B, dai 30,2 km.

Bdng 2. Tong hop mang séng dwege mé phong [5]

Chiéu dai

Tén song, kénh  Dia hinh do nadm

Bit dau tir song K&t thic tai song

(km)
Song Nhué 2007 74 bay
Kénh La Khé 1990 6,6 bay Nhué
Song Tich 2000 69 Song Bui
Séng Bui 2000 24,13 bay
Song Bao 1999 30,2 bay
Song Hoang Long 1993 22.958 bay
Séng Chau Giang 2006 27,2 Nhu¢
Song Day 1999 224 bay
Soéng To Lich 2007 13,5 Nhué

Mat cdt séng

S liéu mit cit cac song duoc thu thap va do
dac tu thuc dia, chu yéu do Vién Quy hoach
Thuy loi cung cép, mot sb mat cit cuc bd duogc
Vién Khoa hoc Thuy lgi Viét Nam do nam cac
song chinh nhu song Nhu¢, song Pay (hinh 3).
Mat cét cac song dugc dua vao mo hinh dudi
dang co so dir li¢u do rong day tai cac phan doan
nho. Cu thé mot sé song chinh nhu sau: (1)song
Day tir cubi kénh Ngoc Tao dén cira Day dai
226,1 km, gém 19 mat ct; (2) song Nhué tu
cdng Lién Mac dén Phu Ly dai 75,1 km, gom 16
mat cét.

Cdc cong trinh trén hé thong

Cong trinh trong nghién ctru ndy bao gdm céc
cdng, dap. Trén mo hinh da thiét 1ap tong s6 14
cong trinh cac loai, trong d6 ¢é: (1) 10 cong, dap
diéu tiét trén dong chinh song Nhué la Lién Mac,
C6 Nhué, cong La Khé trén kénh La Khé, cong
Ha Pong, dap Thanh Lié¢t trén song T6 Lich,
cdng Pdng Quan, céng Thanh Tri, Phu Xuyén,
Cbng Than, Phu Ly; (2) song D4y ngoai cong La
Khé trén kénh La Khé ndi véi song Nhug¢, con
¢6 cac cong thai cua cac huyén Ung Hoa, Pan
Phuong, Chuong My, Yén Khanh, Y Yén.
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Bang 3. Cdc cong trinh trén song Nhué [2]

TT Tén céng trinh Trén song

o>

Vi tri Cao trinh day S cira

Cdng Lién Mac 1
Cong Ha Pong
Céng Pong Quan
Cbng La Khé
Cbng Phu Ly
bap Thanh Liét

Séng Nhué
Séng Nhué¢
Séng Nhué

[ S S

Song Nhué

(o)

Song La Khé

Song To6 Lich

()}

300
16182
43750

200
71800 -2,35
11200 1,5 1

0,81
-1
-2,44
1,2

[NSI \S I W \]

Piéu kién bién: Luu lugng thuc do léy tai
thuong luu céng Lién Mac trén song Nhug; luu
lugng thuc do tai thugng luu song Tich; luu
luong tai Bén Dé trén séng Hoang Long; luu
lugng tai Nam Dinh trén song Pao; Luu lugng
song To Lich tai dap Thanh Liét;

Céc s liéu bién dau vao dugc st dung cho

st

Feed

cong tac hiéu chinh va kiém dinh mé hinh thuy
luc hau hét c6 ngudn gdc tir nghién ciru dé xut
cac giai phap, cong trinh khoi thong dong chay,
tang kha nang chiu tai va tuy lam sach cua céc
song dé bao vé moi trudng séong Nhué - song
Day [2]. Vi vay, cac $6 lidu c6 duoc hoan toan
dang tin cay va c6 do chinh xac.
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Hinh 3. Mat cdt dai dién: (a) song Nhué; (b) s

3. Két qua va thao luan

3.1 Hi¢u chinh va kiém dinh mé hinh

Dé hiéu chinh cac thong sé ctia md hinh chat
luong nudc, $6 liéu quan tréc chat luong nudc tai

2y £l

e ackns s et

ong Pdy
mot sd diém quan tric doc song dugc su dung.
Céc s6 liéu nay duogc do dac dong bo vai sb lidu
dung lam bién trén va bién dudi trong mo hinh
thuy lyc va md hinh chat luong nudce (hinh 4).
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Hinh 4. Cdc théng sé truyén tdi sir dung trong mé hinh WASP: (a) séng Nhué;
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Két qua kiém dinh mo hinh bang so sanh gia tri DO gitra sb liéu tinh toan va do dac (hinh 5).
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Hinh 5. So sanh gid tri DO (mg/l) tinh todnva thiee do tai: (a) Pong Quan - séng Nhué; (b) Ba
Tha - song Day

Bdng 4. Céc théng s6 va théng sé hiéu chinh dwoc sir dung WASP [6]

Théng s6 Dy gia tri Gia tri sir
dung
Téc d6 nap khi 0,00001-0,5d™! 0,2
Hé sb tuong quan nhi¢t do nap khi Theta 1,026 1,026
Hang s6 toe do phan ra CBOD 0,02-0,3d"! 0,103
Hé s6 twong quan giita nhiét do va toc do 1,02-1,06 1,05

phan ra

Truyén tdai

D0 sau phan vung

Thé tich phan ving

Dién tich bé mat giita cac phan ving
D¢ dai phan viung

Khoang cach gitra cdc phan vung

Theo tung doan

Chiéu sdng, nhiét dp

Btrc xa mat troi
Ti I¢ chiéu sang trong ngay
Nhié¢t do

Theo s6 liéu thoi tiét

Néng dp bién

DO
BOD

Theo vi tri

Két qua xac dinh x4c dinh kha ning ty 1am
sach theo m6é hinh WASP cho song Nhu¢ va
song Pay cho thay:

- Tong kha ning tu lam sach cua song Nhué
khoang 21,424 tin BOD/ngay, trung binh
KNTLS mdi km khoang 0,285 tin BOD/ngay.

Két qua nghién ctru ciing cho thy, kha ning
tu lam sachcua song Pay cao hon so vdi song
Nhug, cu thé 1a tong KNTLS khoang 2.023 tan
BOD/ngay,trung binh mdi km trong song co
KNTLS khoang 9,78 tan BOD/ ngay (bang 5,
hinh 6).
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Hinh 6. Kha nang tw lam sach gia tri BOD (mg/l) tai: (a) song Nhué; (b) song Pay

- Piém déng luu y & day 1a kha nang ty lam
sach cua cac doan song thuong ngudn ca song
song Nhué va song Day déu thip hon cac doan
& ha luu. Mot phan nguyén nhan 1a ngay 6
thuong luu song da phai tiép nhan cac ngudn thai
tir 2 bén b d6 ra nhu:

Poan 1 song Nhug¢: Tiép nhan nude thai sinh
hoat, lang nghé, KCN tir 2 bén bd qua song
Pheo, kénh C6 Nhué.

Poan 1 song Pay: Tiép nhan nudc thai sinh
hoat, lang nghé, KCN tir Tp.Ha Pong, huyén
Ung Hoa.

Trong qua trinh xac dinh kha nang tu lam
sach song Nhug¢, song Day theo WASP, nghién
ctru nhan théy c6 mot sb wu diém va han ché nhu
sau: (1) mo hinh c6 tinh linh hoat trong lya chon
khong gian va thoi gian; (2) mé hinh c6 thé sir
dung cho ca diéu kién trang thai on dinh va
dong, dong thoi co thé mé phong theo hé thong
mot, hai hodc ba chiéu; (3) mé hinh c6 thé mé
phong hau hét cac thanh phan chat luong nudc
tai cac loai thily vuc; (4) 1a mo hinh mién phi va
¢ san trén mang. Han ché ctia mé hinh 1a khong
mo phong dugc cac vat chét troi ndi va tich tu.

Bdng 5. Két qud xdc dinh kha nang tw lam sach séng Nhué, séng Ddy theo WASP(kg BOD/ngay)

Kha niang Khd niang Chénh léch
Poan song tw lam sach tw lam SO VGi gia tri
ciia song sach/km trung binh
Song Nhué (75,1 km)
Poan 1 (Céng Lién Mac, Bic T Liém) - Phuc La,

y ’ 7.166,5 468,4 1,6
quan Ha Bong), 15.3 km ’ ’ ’
Poan 2 (Phiic La, quan Ha Pong - Cau Chiéc,

i : 4.471,2 324 1,1
Thuong Tin, Ha N6i), 13,8 km s ’
Doan 3 (Cau Chiéc, Thuong Tin, Ha Noi - Cong
Than, Pha Xuyén - Ung Hoa, Ha N6i), 26,2 km 55151 2105 0,74
Poan 4 (Céng Than, Pha Xuyén - Ung Hoa, Ha 2162 0.76
N6i - Cau Hong Phu, Tp. Phu Ly), 19,8 km 4.280,8 ’ ’

Tong KNTLS ca dong séng 21.433,6
Trung binh KNTLS/ 1 km 285,4
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Song Ddy (Tir Cau Mai Linh dén Cira Pdy 206,9 km)
Poan 1 (Cﬁu Mai Linh, Quén Ha Pong - Ba Tha,

Ung Hoa), 25.2 km 56.826 2.255 0,23
D(?an 2 (Ba Tha, Ung Hoa) - Cau T¢ Tiéu, My 283 475 9.775 0.99
burc), 29 km

Df)an 3 (Cau Te¢ Tiéu, My buc) - Cau Que, Kim 335.400 9.395 0.96
Bang), 35,7 km.

Df):'m 4 (Cau Que¢, Kim Bang - Cau Gian Khau, Gia 346.071 10.487 1,07
Vién), 33 km

D?an 5(Cau Gian Khau, Gia Vién) - Yén Tri, hY 755.992 11.636 12
Yén), 22 km.

Poan 6 (Yén Tri, Y Yén) - Thuong Kiém, Kim 5%7.136 12.232 1.25
Son), 48 km.

Poan 7 (Thugong Kiém, Kim Son) - Cua Day), 14 158.130 11.295 1,16
km.

Tong KNTLS 206,9 km dong séng (226.1 km - 19.2 2.023.032

km)

Trung binh KNTLS/ 1 km 9777.8

4. Két luan

1. M6 hinh WASP str dung dé xac dinh kha
nang tu lam sach ctia song c6 mot s6 uu diém
nhu: M0 hinh c¢6 tinh linh hoat trong lya chon
khong gian va thoi gian, ¢ thé s dung cho ca
diéu kién trang thai on dinh va dong, déng thoi
¢ thé mo phong theo hé théng mot, hai hodc ba
chiéu, c6 thé mo phong hau hét cac thanh phan
chét lugng nudce tai cac loai thuy vuc va la mo
hinh mién phi va c6 san trén mang. Bén canh d6
md hinh ¢6 han ché: Khong mé phong duoc cac

vat lidu troi ndi va tich tu.

2. M6 hinh WASP xac dinh kha nang ty lam
sach cua song cua song Nhué khoang 21,424
tan/ngay, trung binh mdi km khoang 0,285 tin
BOD/ngay. Kha nang tu lam sach cua song Day
khoang 2.023 tin BOD/ngay,trung binh mdi km
khoang 9,78 tan BOD/ ngay.

3. Cac doan thugng Iuu song Nhug, song Day
c6 kha nang tuy lam sach thép hon so véi cac
doan ¢ trung va ha luu.
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THE APPLICATION OF WASP MODEL TO DETERMINE THE
SELF-PURIFICATION CAPABILITY OF
NHUE RIVER AND DAY RIVER

Cai Anh Tu
Ha Noi University of Sience

Abstract: Self-purification capacity plays an important roleforwater quality of the river, and re-
sults in other related issues such as socio-economic development planning and basin environmen-
tal protection planning. The study used the WASP software which was developed and published by
EPA in 2016 to determine the self-purification capacity of Nhue river and Day river. The results
showed that Nhue river's self-purification capacity was 21,424 tons per day on average, 0.285 tons
BOD per day per km and this capacity of Day river was 2,023 tons of BOD per day on average, with
an average of 9.78 tons of BOD per day per km. The upper sections of Nhue and Day rivers have
lower self-purification capacity than their middle and lower sections. Research results showed that
the model is entirely responsive in the study field. This is a widely applicable model thanks to its ad-
vantages such as the highly flexible model in both options of space and time and both conditions of
stable and dynamic state. It can be simulated on one, two or three dimensional systems. In addition
this model also has the limitation of not simulating floating and accumulating materials.

Keywords: River water quality, Self- purification capacity, WASP modeling.
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