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Tém tit: Muc dich ciia bai bdo nham mé phéng lwu lwong dong chdy va chat lwong nude song
Céng bang mé hinh SWAT (Soil and Water Assessment Tool). Lieu viee véi logi hinh sit dung ddt
chinh la lam nghiép va néng nghiép, do dé cdc thanh phan hitu co nhie: BOD, Nitrit (NO7'), Nitrat
(NO5s), Amoni (NH,"), Photphat (POs) la cdc thong sé dwoc lya chon s dung danh gid chdt
lirong nude. M6 hinh dwoe hiéu chinh bang phirong phdp SUFI-2 tich hop trong mé hinh SWAT-
CUP. Két qua cho thdy mé hinh SWAT mé phong kha tot dong chdy va chat heong mede ving
nghién civu. Piéu nay dwoc thé hién bang cdc gid tri R? va NSE 16n hon 0,5; PBIAS nhé hon 5% doi
Vv6i dong chdy va 18,4% doi véi chat lwong nude. Mé hinh hiéu chinh tot nay cé thé dwoc dp dung
trong dw bdo dong chay va chdt heong nwée cia leu viee séng Cong trong twong lai, ngodi ra con la
cong cu hé tro cho cong tac quan 1y tai nguyén nude e viee séng hiéu qua hon.

Tir khéa: SWAT, mo hinh chit lugng nudc, chat lugng nudc song Cong, Soil and Water
Assessment Tool.

1. GIOI THIEU
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Théi Nguyén 1a tinh mién nai phia Bac c6
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dugc ménh danh 1a thanh phd gang thép voi 3

khu cong nghiép gang thép 16n nhit nudc,

hang nim cung cip 1 triéu tin thép, chiém Joiang

20% san luong thép ca nudc. Tong san pham
trén dia ban tinh (GDP) hang nam tang trén
7,5% gdm cac hoat dong san xudt dién ra soi
dong nhu: Cong nghiép khai khoang, da gidy,
san xuat gidy, ché bién lam san, thuc
pham...Cac hoat dong nay dem lai ngudn thu
nhap 16n cho tinh nhung ddng thoi lai tao ap
luc cho viéc bdo vé tai nguyén nudc do chua
kiém soat dugc toan bd cac ngudn thai gy 6
nhiém, suy thoai ngudn nuéc din dén nhiéu
ngudn nuéc dang dan xay ra hién tugng 6
nhiém cuc bo vao mua kho.
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Hinh 1. Pham vi va mang luoi KTTV

Luvu vuc song Cong

Song Cong 1a ngudn nudc ndi tinh, bat ngudn

’n rung tam tw van PIM - Vién Khoa hoc Thuy loi Viet Nam ] )
tor vung nui Ba L4, huyén Pinh Hod & dg cao

y Truong Pai hoc Thuy loi Ha Noi
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675m, day 1a phu luu 16n nhit trong s6 26 phu
lwu gia nhap séng Cau (khong ké song Thuong).
Dién tich LV Cong 951 km?, chiéu dai song 96
km, d6 cao binh quan Iuu vyc 224 m, do doc
binh quan luu vuc 27,3%o, hé s6 ubn khuc 1,43.
Do vi tri luu vyc song nim & sudn bong cua
day Tam Ddo nén lugng mua binh quan nam
trén luu vuc 16n hon 1.800 mm/nam. Bai bao
nay 1 két qua nghién ctru dénh gia chat luong
nude cho LVS Cong.

2. PHUONG PHAP NGHIEN CUU

2.1. Pi twong nghién ctru

Poi tuwgng nghién ciru: Tuu lugng dong chay
(Q) va 05 thong sé chat lugng nude gdbm: BOD,
Nitorat (NO5’), Nitrit (NO,), Amoni (NHy4"),
Photphat (PO,>).

Pham vi nghién crru: Luu vuc song Cong.

2.2. Phuong phap nghién ctru

a. Tong quan vé mé hinh SWAT:

SWAT cho phép mé hinh héa nhidu qua
trinh vat li trén cung mot luvu vuc chay trén
mdi trudng lam viéc cia QSIS bang phan
mém QSWAT va SWATEditor. Cach tiép can
cua mO hinh SWAT la chia mét luu vuc 1on
thanh nhiéu tiéu Ivu vyc nho, sy phan chia
nay giop ngudi st dung cé thé ap dung két
qud nghién ctu cia mdt vung ndy vao mot
ving khac khi ching cé sy twong dong nhat
dinh. M6 hinh m6 phdng dua trén nguyén ly
co ban cua phuong trinh cin bing nudc
(Arnold, J et al 2009).

SWt = SWO + (Rday = qurf = Ea = Wseep = ng)

Trong do:

SW;: luong nudc trong dat tai thoi diém t
(1’1’]1’1’1 HQO)

SW,: luong nudc trong dat tai thoi diém ban
dau trong ngay tht i (mm H,0).

t: thoi gian (ngay).

Raay: lrong nudc mua trong ngay thtr i (mm
H,0).

Quurt: lrong dong chay bé mit trong ngay thi
i (mm H0).

E.: lugng nudc bdc hoi trong ngay thir i (mm
H,0).

Wieep: lrong nuéc tham vao ving chua bio
hoa trong ngay thur i (mm H,O).
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Qgw: luong nudc ngdm chay ra song trong
ngay thur i (mm H,O).

SWAT phan chia qua trinh thuy van ¢ luu
vuc thanh hai giai doan. Giai doan trén bé mat
dit md ta qua trinh hinh thanh dong chay cua
cac tiéu luu vuc chay ra cic kénh, song sudi.
Giai doan trén kénh mod ta qua trinh ma nudce tr
cac kénh nay chay dén cira ra cua luu vuc song.
SWAT tich hop hai phuong phap dé tinh toan
dong chay bé mit, d6 1a phuong phap Soil
Conservation Service (SCS) (S.L.Neitsch, et al
2001) va tinh thdm cia Green & Ampt
(S.L.Neitsch, et al 2001). Trong nghién ctru nay,
phuong phap SCS da dugc lya chon dya trén b
sd liéu mua ngay. Dé tinh toan lrgng bdc hoi
tiém ning, md hinh SWAT cung cip ba phuong
phap: Hargreaves, Penman/Monteith va Priestley
& Taylor. Trong 3 phuong phap nay, nghién ctru
su dung phuong phap Hargreaves do chi doi hoi
s6 liéu dau vao 1a nhiét do (16n nhat va nho nhat)
phi hop véi didu kién thu thap cta nghién ciru.
X6i mon dat va van chuyén bun cat gay nén boi
mua va dong chay mit dwoc tinh toan bang
phuong trinh Modified Universal Soil Loss
Equation (Williams, 1975) cho timg tiéu luu vyec.
Cudi cung, dé tinh toan dong chay trén hé thong
song cua luu vuc, phuong phdp Muskingum
duogc st dung trong nghién ctru nay.

b. Dit liéu dau vao cho mé hinh SWAT:

SWAT yéu cau mot lugng 1on dir lidu dau
vao bao gdm: Ban dd dia hinh (DEM), ban dd
su dung dét; ban d6 thd nhudng; cac s6 licu vé
khi tuong - thuy vdn trong va lan can vung
nghién cru nhu: mua trung binh ngay, nhiét do
16n nhét, nho nhat, toc do gié trung binh ngay,
blrc xa mat troi trung binh ngay, luu lugng dong
chdy trung binh ngay (J.G.Arnold, 2012).

- Dit lidu dia hinh dugc tai vé tir website ciia
co quan hang khong vii tru Hoa Ky
http://dds.cr.usgs.gov/srtm/version2 1/SRTM3/
Eu rasia) d¢ phan giai 30x30m, hinh 2.

- Dir li¢u hién trang st dung dat duoc bién
tap tir ban dd Hién trang su dung dét tinh Thai
Nguyén nam 2015 thu thap tir S& Tai nguyén va
Moi truong tinh Thai Nguyén, hinh 3.

- Dir liéu thé nhudng duoc lay tir Atlas Viét
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Nam bién tap lai theo yéu cau xir Iy dir lidu
khong gian ciia m6 hinh SWAT nho cong cu
QGIS, Hinh 4.

- Dt li€u khi tugng - khi hau - thuy van dugc
thu thap tir Trung tim dit liéu KTTV qudc gia.
Trude khi dua vao md hinh SWAT, s liéu thoi
tiét dugc bién tap thanh céc tap tin thoi tiét tong
quét chira dung cac thong s6 thong ké thoi tiét
theo thang 1am dau vao cho mé hinh van hanh
thoi tiét WXEN ctia SWAT trong truong hop
tréng s6 lidu thoi tiét,

Trong lwu vuc ¢6 tram thiy van Nai Hong da

dirng do véi 7 nam s6 liéu 1962-1968 duogc ding
dé hiéu chinh va kiém dinh luu lwvong dong chay.
Ngoai ra, trén luu vyc c6 diém quan tric chat
lwong nuéc Phi Cuong khu vuc cau Pha Thinh
(Két qua quan tric chét lugng nudc mat, nude
thai trén song Cong tinh Thai Nguyén tor ndm
2014-2017, 2017) dwoc dung dé hiéu chinh va
kiém dinh théng s6 mé hinh chat lugng nudc.

- Dir liéu thong s6 ho chira va quy trinh van
hanh hd Nui Coc duge thu thap tir Quy trinh van
hanh H6 Nui Cc (Quy trinh van hanh hd chirc
nude Nui Coe tinh Thai Nguyén, 2006).

BAM PO MO HINH SO DO CAO LUU VUC SONG CONG
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] e 1 [ uTRN fom=3km I A3-2a-1027 fom =3km
Hinh 2. M6 hinh s6 d6 cao Hinh 3. Bdn do sir dung ddt  Hinh 4. Bdn do tho nhuéng
Bang 1. Tram do mua - khi twgng trong luu vuc song Cong
Tén tram Loai| Vidd | Kinh do |Elevation| Tén Loai Vido |Kinh d |Elevation
‘ tram| (°) ©) (m) tram | tram @) ©) (m)
Théi Nguyén | KT | 21,6 105,5 36 DaiTu | DM | 21,633 |105,633 50
Diém Mac bM | 21,833 | 105,533 41 KyPhu| BPM | 21,533 | 105,65 61
Dinh Hoa KT | 21,9 | 105,633 220 |Mo Cam| PM | 21,533 | 105,65 51
Bang 2. Tram thity vin - chit hrgng nwéc trong lwu vue song Cong
Tén tram Trén séng Vido (%) Kinh d6 (°) Yéu t6 do
Ni Hong Séng Cong | 21.716 105.550 Luu luong
Phu Cuong ;
) . 0 0 21. 105. hat 1 5
(cAu Ph Thinh) Song Cong 667 05.585 Chat lugng nudc

c. Panh gia moé phong trong mo hinh SWAT:

Chi s6 Nash — Sutcliffe duoc sir dung dé
danh gia muc d6 phu hop trong mé phong dong
chady (NSE) (Nash, J.E. va J.V. Sutcliffe, 1970).
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Trong do:

Chi s6 NSE chay tir -0 dén 1. Néu NSE
nho hon hodc gan bang 0, khi d6 két qua dugc
xem la khong thé chép nhan hodc do tin cay
kém. Nguoc lai, néu NSE bang 1, thi két qua
md phdng cua mo hinh 1a hoan hdo. Véi bai
toan mod phong chéat luong nudc phai tién hanh
hiéu chinh va kiém nghiém dong chay va chat
lugng nude. Nong d6 va tai lwong cac chit
trong modi truong nudc bi dnh hudng boi luu
lugng dong chay. Do d6, hi¢u chinh mé hinh
SWAT cho mé phdng dong chay phai dugc
thuc hién trudc.

Thoi gian hiéu chinh to 1/1/1962 —
31/12/1962 va thoi gian kiém dinh tir 1/1/1967 -
31/12/1968 cuia mo6 hinh luu lugng dong chay
tai tam Nuai Hong cho két qua c6 thé chip nhan

duoc. Chi sd Nash 1an luot dat 0,67 va 0,62; hé
$6 tuong quan dat 0,71 va 0,58.

Chi s PBIAS: 1a phan trim sai so tong
luong giira sd liéu tinh todn mo phong tir md
hinh so véi gié tri thuc do dugc xac dinh theo
cong thirc:

n

PBIAS ZI(O] ~oT)<0
>
i=1

Gia tri toi wu ciia PBIAS 14 0,0; gia tri cang
nhé cho thiy mé phéng mé hinh cang chinh
xac. Két qua md phong dong chay c6 PBIAS lan
luot dat -7% va 4,7% dam bao tin ciy dé mo
phong dong chay trong luu vyuc thé hién trong
Hinh 5 va Hinh 6.

Bang 3. B§ thong s6 mé hinh sau khi hi¢u chinh va kiém dinh hru lwong dong chay

Thong s6 Mo ta Khodng gia tri Gia tri
CN2 Chi s6 CN tng véi diéu kién am 11 -0,2-0,2 81
SOL K Do dan thuy lyc trong trudng hgp bao hoa -0,3-0,3 0,0
Pham vi nuéc hitu hiéu cua dat (mm
SOL_AWC | 10 soil) 0-1 0,118
SOL Z Do day 16p dat (mm) -0,5-0,5 0,0
CANMX Do che phu 16n nhit 0-10 8,9
ALPHA BF  |Hg sé tiét giam dong chay ngam (ngay) 0,6 —1,0 0,048
GW DELAY |Thoi gian tré dong chay ngam (ngay) 40 - 50 31
CH NI Heé s6 nham cho kénh 0,01-30 0,014
Do sdu ngudng cla nudc trong tang chira
GWQMIN nude ndéng can thiét cho dong chay tro lai 0-5000 1000
x4y ra
CH N2 Hé Sé" dan thay lgc cua kénh chinh 0.01-0.3 0.014
- [mm/gio]

Luruhrgng {m3/s)

Hinh 5. Puong qua trinh luu lvong dong chay
tinh toan va thuce do tram Nui H&ng
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Hinh 6. Puong qua trinh luu lvong
dong chay tinh toan va thuc do tram
Niii Hong (kiém dinh)




Tién hanh phan tich d6 nhay cac thong s6 mo
phong chét lugng nude cho thiy cac thong sd co
anh huong dang ké dén mo phong nitrogen va
photphorus lan lrot gdm ham lrgng nitrate ban
dau trong nudc ngam tang nong (SHALLST N),
hé sb thdm nitrogen (NPERCO), ham luong
nitrate ban dau trong dat (SOL NO3) va ham
luong nitrogen hitu co ban dau trong dét
(SOL_ORGN); hé s6 ty 1¢ photphorus trong dat
(PHOSKD), hé s6 thim photphorus (PPERCO)
va ham luong P hitu co ban dau trong dat
(SOL_ORGP) (J.G.Arnold, 2012).

Str dung chudi s6 liéu thuc do chat lugng
nude nam 2016-2017 tai vi tri Pha Cuong (cau
Pha Thinh) dé kiém nghiém, danh gia do tin cay

ctia mo phong. Két qua mé phong duge kiém tra
bang sai s6 PBIAS nhé hon 70% d6i v6i md
phong Nitogen va Photphorus, két qua phan
tram sai s6 PBIAS céc thong s6 BOD, Nitorat
(NO3), Nitrit (NO;), Amoni (NH,"), Photphat
(PO,) lan luot dat 18,4%; 2%; 12,5%;
8%;14,3%. Két qua cho thdy nim 2016 mo hinh
md phong chit luong nudc kha tdt, tuy nhién
nam 2017 mdt s6 thang c6 chi s6 thuc té thap thi
md hinh lai moé phong cho két qua rét cao va
nguoc lai nguyén nhan chinh do nam 2017 phat
sinh rat nhiéu ngudn thai phan tan chua dugc
kiém soat do trong gii han bai bao chua co
thong tin s6 liéu tai lidu thiét lap trong md hinh,
két qua thé hién tir Hinh 7 dén Hinh 11.

Bang 4. B) thong s6 mé hinh sau khi hiéu chinh va kiém dinh chét lwong nuéc

, Khoang e
Thong s6 Mo ta o Gia tri
gla try
Ham luong nitrate ban dau trong nudc ngdm tang
SHALLST N 100-1000 1000
nong (mg/L)
NPERCO He¢ s6 tham nitrogen 0-1 0,9
PHOSKD He¢ s6 ty 1¢ photphorus trong dat 100 — 200 103
PPERCO He¢ s6 tham photphorusr 0-17.5 13
SOL NO; Ham luong nitrate ban dau trong déat (mg/kg) 0 —2000 2000
Ham lugng nitrogen hitu co ban dau trong dat
SOL_ORGN 0-3000 2050
(mg/kg)
Ham luong P hitu co ban dau trong dat
SOL ORGP 1000 — 3000 3000
(mg/kg)
20,0 o !
g 30 E‘ EI— L. :0: g. - =

0.0

—+—Tinhtoin -

Thyre do

Hinh 7. Biéu d6 nong do BODS tinh todn
va thuc do tagi Phu Cuong
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Hinh 8. Biéu d6 nong dp NO5 tinh todn
va thyc do tagi Phu Cuong
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. 3. KET QUA VA THAO LUAN

020 ] Trong nghién clru nay, tadc gid da ap dung
ot s thanh cong m6é hinh SWAT cho md phong dong
b chay va chit luong nudc mit (gom 5 thong sb
BODs, NO,, NO3, NH;", PO,>) Iuu vuc song
. EE Cong. Qua trinh danh gid do tin cdy cua mo
*Thkbia “eTeds hinh da dwoc thuc hién véi 2 chi sb théng ké

Hinh 9. Biéu dé néng do NO; tinh todn va thuc NSE va PBIAS cho théy mod hinh SWAT mb
do tai Phu Cuong

Nomg A NO2- (mg)

phong kha tét dong chay va chat luong nudc
mat luvu vuc song Cong. Ngoai ra, nghién ctiru
nay da ching minh kha ning Uing dung ctia md
hinh SWAT trong md phong chit lwong nudc
tai cac luu vuc doi nlii ¢6 xem xét tac dong, anh

Niing di NHA+ (mg/l)
=
3

huong cua s dung dat, thay doi tham phu va

S

cac hoat dong phét trién kinh té xa hoi phat sinh

—eTish1oén nudc thai dang nguon diém trén luu vuc song
Hinh 10. Biéu do néng dé NH," tinh todan va Cong la k,ha hicu qua. L
thiee do tai Phii Cuong V61 két qua danh giad nhu trén c6 thé ho tro

070 cho céc nghién ctru chuyén sau vé danh gia kha
i ? nang ti€p nhan nudc thai — suc chiu tai cua

0.50
0.40 nguon nudc song Cong cling nhu cung cap mat

03n [

46 POS3- (mg)

nguon tai liéu cho cong tdc quan ly nha nudc

0.20

Néng

e ve dinh hudng khai thac, sit dung nguon nudc

0.00

hi€u qua, phu hop véi cac muc dich su dung

khac nhau, cip gidy phép xa nuéc thai vio

@ Tinh todn  —s—Thyc do

R ; ngudn nude trén lwu vye séng Cong trong tinh
Hinh 11. Biéu d6 nong do POq” tinh todnva  hinh phat trién kinh té - xa hoi hién nay ctia

thuc do tai Phu Cuong tinh Th4i Nguyén
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Abstract:
APPLICATION SWAT MODEL FOR EVALUATION
OF WATER QUALITY IN THE CONG RIVER BASIN

The paper aims to simulate the flow and water quality of the Cong River using SWAT (Soil and
Water Assessment Tool) model. As the main land use types within the basin are forestry and
agriculture, selected parameters used for water quality assessment include organic components
such as BOD, Nitrite (NOy), Nitrate (NOs'), Ammonium (NH,"), and Phosphate (PO;”). The model
was calibrated using SUFI-2 method integrated in SWAT-CUP tool. The results showed that the
SWAT model provided good simulation of flow and water quality in the study area, in which R2 and
NSE values were greater than 0.5, PBIAS was less than 5% for flow and 18.4% for water quality.
The calibrated model, therefore, can be applied in flow and water quality forecasting for the Cong
River basin in the future, as well as being a tool to better support water resources management of
this basin.

Keywords: SWAT, Water quality model, Cong river water quality, Soil and Water Assessment Tool.
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