BAI BAO KHOA HOC

AP DUNG MO HINH SWAT DE PANH GIA TAC PONG CUA
CANH TAC NONG NGHIEP DEN TAI LUQNG DINH DUONG
TREN LUU VU'C SONG CONG, TINH THAI NGUYEN

Nguyén Lwong Bing', Nguyén Viét Anh'

Tém tit: Hién nay tinh trang suy giam chat lwong nude song Cong ngay cang tré nén nghiém trong,
mt trong nhitng nguyén nhén tac déng dén hién trang nay xudt phét tir nguon é nhiém phi tdp trung tir
cde dién tich canh tac néng nghiép trén leu vuc. Trong nghién ciru nay, mé hinh SWAT véi b thong so
thuy van, bun cat da dwoc hiéu chinh va kiém dinh sé duoc sir dung va hiéu chinh cdac thong s6 lién
quan dén tai lwong heong dinh dwéng dé mé phéng va danh gid suw bién doi tai heong dinh dwéng theo
khong gian va thoi gian dudi tac dong cua hoat dong canh tdac nong nghiép. Qua trinh hiéu chinh mo
hinh @é mé phong tai lwong Nito va Photpho thoi doan thang lan lwot dwoc thue hién cho giai doan
2010 - 2015 va 2013 - 2015 tuwong iing. Cdc chi tiéu thong ké dwoc sir dung dé danh gid kha ndng mé
phong tai lwong dinh dudng ciia mé hinh theo thoi doan thang gom c6 hé sé hiéu qud mé phéng Nash-
Sutcliffe (NSE) va hé s6 xdc dinh (R%). Két qua nghién ciru cho thdy mé hinh sau khi hiéu chinh dé c6
kha nang mé phong tai lwong dinh dudng néi trén ¢ mirc hop Iy khi so sdanh két qua mé phong véi so
lidu thue do. Két qua nghién civu ciing da danh gid dwoc cdc logi hinh sir dung dat ciing nhw quy trinh
canh tdc néng nghiép nhw lam dat, bén phén c6 tac dong 1om dén s bién doi tai heong Nito va Photpho
hinh thanh va van chuyén trén luu vue.

Tw khéa: Chu trinh thiy van, Luu vuc, Pon vi thiy van, Hi€u chinh, SWAT, tai lugng dinh dudng

1. GIOI THIEU CHUNG

Luu vuc séng Cong nam vé phia Tay cua tinh
Théai Nguyén va 1a mot tiéu ving cia luu vire séng
Cau (hinh 1), mét trong nhirng luu vuc séng 16n
nhit ¢ phia Bic cia Viét Nam. Song Cong bt
ngudn tir ving ndi cua tinh Bic Kan va d6 vao
song Cau tai vi tri cau Pa Phuc. Séng Cong co
chiéu dai khoang 100 km va dién tich luu vuc
khoang 869 km?.

s
¥ Diém quan tréc chét luong nudc
A Tram khi trgng

Hinh 1. Ban do vi tri vimg nghién ciru

! Truong Pai hoc Thuy lgi
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Trong nhitng ndm gan day cung vé&i sy phat
trién ctia nén kinh té va dan sb tang nhanh, cac
hoat dong san xuét cung voi cac hoat dong pha
rimg ngdy cang tré nén phd bién da gay ra nhiing
tac dong tiéu cuc dén trir lugng va chit lwong
ngudn nude mit trén dia ban (Thi Phuong Quynh
Le & CTG, 2014). Trudc thyuc trang noi trén, cong
tac danh gia tai nguyén dat, nudc can dugc thuc
hién dé dé xuét cac giai phap bao vé ngudn tai
nguyén dat, nudc dong vai trd vo cling quan trong
d6i voi sy phat trién bén ving cua ving. Trong
nhiéu mé hinh thiy vén, cht luong nuéce da duoc
st dung, m6 hinh SWAT 1a m6 hinh dugc st dung
rong rai va thanh cong trong cong tdic m6 phong,
danh gia tai nguyén dat, nuéc cho nhiéu hru vuc
trén thé gidi cling nhu ¢ Viét Nam (Grassman &
CTG, 2007; Mou Leong Tan & CTG, 2019).
Trong hon 20 nghién ctru Gng dung mo hinh
SWAT ¢ Viét Nam gan ddy, moi chi tap trung mo
phong ché do thuy van trén luu vuc (tiéu biéu 1a
Raghavan & CTG, 2012; Nguyén Thi Tinh Au &
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CTG, 2013; Nguyen Hong Quang & CTG, 2017).
Mot sb nghién ciru ciing di tién hanh mé phong
chi tiéu chét dinh dudng trén luu vic (Pang Minh
Hai, 2018). Ngoai ra, c6 mot sd nghién ctru da két
hop mo phong giira ché d6 thiy vin va chat dinh
dudng (Nguyén Thi Thuy Trang & Pao Khoi
Nguyén, 2016; Viet Bach Tran & CTG, 2017).

Trong nghién clru nay, mé hinh SWAT véi bd
thong sb thily van, bun cat da dugc hi€u chinh va
kiém dinh thanh cong trong mod phong ché do
dong chay va bun cat (Anh N. V., 2015 va
Nguyén Viét Anh, 2019) s& duoc sir dung va hiéu
chinh céc thong s6 dinh dudng cia mé hinh dé mo
phdéng, danh gid anh huong cua hoat dong canh
tac ndng nghiép dén tai lwong dinh dudng trén luu
vuc song Cong.

2. PHUONG PHAP NGHIEN CUU

2.1. M6 hinh SWAT

Mo hinh SWAT la mé hinh vat ly lién tuc mé
phoéng cac qua trinh ty nhién xay ra trén bé mat
luu vue duoc xay dung va phat trién béi co quan
nghién ctru ndng nghiép thuoc B Nong nghiép
MY (Arnold et al., 1998). M hinh sir dung cac sb
liéu phan bd theo khong gian nhu dia hinh, tho
nhudng, loai hinh sir dung dét, quan 1y va bao vé
dat, diéu kién khi hau dé mé phong dong chay, x6i
mon va van chuyén bun cat, ham lugng dinh
dudng, ham luong thude trir su trong pham vi luu
vuc. Qua trinh mo phdéng cac dic trung nay cua
mo hinh SWAT dugc chia lam 2 pha chinh la pha
dat va pha nudc cia chu trinh thiy van. Pha dat
ctua chu trinh thiy van mo phong dong chay, bun
cat, dinh dudng va thudc trir sdu dugce chuyén tai
tir trong mdi tiéu luu vuc ra hé théng séng sudi.
Pha nuéc cua chu trinh thiy van moé phéng qua
trinh di chuyén cua dong chay, qua trinh boi lang,
v.v...dién ra théng qua hé thdng song ngoi cua luu
vuc dén cira ra cua cac tiéu luu vuce hodc luu vuc.
Dé ¢ thé md phong chinh xac cic qué trinh xay
ra trén luu vuc, luu vuc s€ dugc chia thanh cac
tiéu luu vuc nho, sau d6 céc tiéu luu vuc nay s€
duoc chia nho thanh cac don vi thuy van (HRUs)
noi déng nhit vé& khi hau, st dung dat, thd nhudng
va d¢ ddc.

Trong m6 phong, danh gid tdi lugng dinh
dudng trén luvu vuc, m6 hinh SWAT md phdng
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qué trinh van chuyén va bién d6i vé thé hoa hoc
ctia Nito va Phdtpho trong pham vi luu vire. Trong
moi truong dat qua trinh bién d6i cua Nito va
Phétpho tir thé nay sang thé khac dwoc chi phdi
boi chu trinh Nito va Phtpho. Qua trinh tai lugng
céc chat dinh dudng noéi trén tir cac diém canh tac
trén luu vire dén hé thong song sudi va ao hd cua
luu vuc duoc thuc hién qua dong chay mat va
dong chay ngam.

SWAT mé phong chu trinh Nito trong ting dét
va nudc ngdm tang nong (Neitsch & CTG, 2011).
Trong mdi truong dat va nudc, Nito c6 mic do
phan tng hoda hoc cao va ton tai & mot sd dang
hoa hoc khac nhau. Nito dugc bd sung vao dat tir
hoat dong bon phan hoa hoc, phan chuéng hoac
phu pham ndng nghiép, qué trinh ¢ dinh Nito boi
cac vi khuan, va tir mua. Ham luong Nito trong
dat mat di do cdy trong st dung, qua trinh x6i mon
dat, thim lau, bay hoi, va tir phan ng khir Nito.
M6 hinh SWAT mé phong su bién do6i ciia nam
dang héa hoc khac nhau ctia Nito bao gém hai
dang vo co (NO;3;, NH4) va ba dang hitu co (Nito
hoat tinh, Nito 6n dinh trong dat va phu pham
nong nghi¢p).

SWAT mo phdéng céc qua trinh hoéa hoc khac
nhau cia Phétpho trén ting don vi thiy vin
(Neitsch & CTG, 2011). Luong Phdtpho trong dat
ma cdy trong st dung duge tinh toan twong tu nhu
trong chu trinh Nito. Ba dang héa hoc khac nhau
ctia Phétpho duge mo phong trong md hinh gém
dang hiru co trong dit mun, dang khong hoa tan
trong khoang dat va dang cy trong c6 thé sir dung
trong dung dich dat.

Thuat toan cia md hinh SWAT dé mo phong
dién bién thay doi chit lvong nudc trén song tich
hop su twong tac, quan hé giira cic thanh phin hoa
hoc da dugc st dung & mo hinh QUAL2E
(Brownand va Barnwell, 1987). Céc yéu t6 tuong
tac chinh ctia qua trinh nay bao gém céc chu trinh
dinh dudng, su phat trién cta tao va nhu ciu oxy &
tang day.

2.2. Phén tich d9 nhay cac thdng s6 mé hinh

Pé hd tro cho qua trinh hiéu chinh, cong tac
phan tich d6 nhay duoc tién hanh cho ting théng
s6 lién quan dén mo phong chat dinh dudng cua
md hinh. D6 nhay cua timg théng sb duge danh
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gia cho timg 1an diéu chinh gi4 tri cta thong sb
bang cach thay thé gia tri ctia thong sé d6 khoang
gia tri cho phép trong khi d6 gia tri cia cac thong
s6 khac duogc gitr nguyén. Nghién ctru nay sé sir
dung phuong phap phén tich ¢ nhay theo két qua
mo phong va phuong phéap phan tich d§ nhay theo
mirc @ mod phong chinh xac clia mé hinh dé danh
gi4 d6 nhay cua cac thong so.

Phuong phép danh gia d6 nhay cia thong sb
dwa vao su so sanh gia tri quan tric va gia tri mo
phong ciia mé hinh dbi voi dai lwong mé phong.
Theo d6 gia tri tong d6 1éch binh phuong giira hai
gia tri so sanh la SSQ duoc tinh toan nhu sau:

n

SSC= Z(Cobs,i - Csim,i )2 M

i=l

trong d6 Cobs; 12 gid tri quan trac cua dai luong
tai thoi diém i (mg/l), Cisim, 12 gi4 tr1 mo phong ctua
dai luong tai thoi diém i (mg/l), va n 1a sb cap so
sanh gitra gia tri quan tric va mé phong. Do nhay
theo theo mirc @6 chinh xac ciia mé hinh la ty sb
giita sy thay doi cta gia tri SSC so véi su thay d6i
gi4 tri cia thong so.
_ ASSC/SSC,,
~ AP/P,
trong d6 Sl 1a chi sb do nhay theo do chinh

SI, ()

xac ctia md hinh SSC 1a khoang thay d6i gia tri
SSC, SSCy, 1a gia tri SSC g v6i gié tri thong s6
mo hinh P,.

2.3. Hi¢u chinh va danh gia mé hinh

Mo hinh s& thuc hién mo phong tai lugng dinh
dudng trén luu vie véi thong sé thiy vin, bun cat
O trén s¢ dugc gilr nguyén cac gia tri da hi¢u chinh
(Anh N. V., 2015 va Nguyén Viét Anh, 2019) va
cong tac hiéu chinh mo hinh lic nay chi thuc hién
dbi v6i cac théng sb lién quan dén dinh dudng.
Cong tac hiéu chinh ctia md hinh ciing dua vao két
quéa phén tich d6 nhay cac théng sé dinh dudng,
trong cong tac hi¢u chinh, cac thong sb c6 do nhay
theo mirc d0 md phong chinh x4c cia mo hinh s&
duogc didu chinh gia tri trong khoang gia tri hiéu
chinh truéc va sau dé cac thong sd khong co do
nhay ciing dugc diéu chinh gia tri dé dam bao mo
hinh m6 phong tai luong dinh dudng chinh xac
nhat so véi gia tri thyc do.

Céc chi tiéu thong ké duoc sir dung dé danh gia
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kha nang mo6 phdng tai lugng dinh dudng ctia mo
hinh theo thoi doan thang gdm ¢6 hé sé hiéu qua md
phong Nash-Sutcliffe (NSE) va hé sé xac dinh (R?).

n

Z (Cobs J Csim,i)z

NSE =1--! 3)

Z (Cobs,l. — Cos )z

i=1
{ A” (Cobs,i — Cabs XCSM —Ciim )T
R =—5 - (4)

z (Cobs,i — Cobs )2 z (Csim,i —Cim )2

i=1 i=1
trong 6 Cops,; la gid tri quan trac tai thoi diém i
(mg/l), Cym,i 14 gid tri md phong tai thoi diém i
(mg/l), Cos 1a gia tri quan tric trung binh (mg/1)
and Cqn 12 gia tri md phong trung binh (mg/1), va

n 1a s cap so sanh giita gia tri quan tric va mo
phong. NSE c6 gid tri tir —o dén 1 va chi s6 nay
thé hién mirc d6 phu hop giita gia tri mé phong va
gi4 tri quan trac. Trong khi dé chi sé R do ludng
mirc d6 turong quan tuyén tinh giita cac gia tri mo
phong va quan tric. Kha niang mo phong ctia mo
hinh dwoc danh gia 1a tét néu cac chi sé NSE va
R’ ¢6 gia tri cao.

2.4. SO liéu dau vao

S6 liéu dau vao dé xay dung mo hinh va thuc
hién hiéu chinh, kiém dinh mé phong thuy van,
bun cat cho vung nghién ctu (Anh N. V., 2015 va
Nguyén Viét Anh, 2019) gém cac ban d6 cao do
dia hinh, sir dung dat va thd nhudng trén luu vuc
song Cong ¢ dang dir liéu GIS c6 d6 phan giai
90m. Luu vue duge chia thanh 10 tiéu luu vuc va
242 HRUs. Chudi tai lidu khi tuong bao gom: (1)
tai liéu mua ngay tur 5 tram khi tugng; (2) tai liéu
nhiét d6 khong khi, toc do gio, d6 4am khong khi
tuong dbi ngay tai va tai liéu blrc xa mat troi thang
tir 2 tram Thai Nguyén va Dinh Hoa. S6 liéu thuy
van gém lwu luong dong chdy ngay va tong lwong
bun cat hang nam do dac cho giai doan tor nam
1961 dén 1975 tai tram thuy van Tan Cuong.

Trong nghién ctru nay, sb liéu do dac cac chi
tiéu chit lvong nudc song Cong nhu NO3, NH4
(giai doan 2010 — 2015) va PO4 (giai doan 2013 —
2015) do So Tai nguyén va mdi trudng tinh Thai
Nguyén thuc hién hang nim véi chu ky 2 thang/lan
tai vi tri quan trac (hinh 1) dwoc thu thap dé hiéu
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chinh, danh gia kha ndng m6 phong tai lugng dinh
dudng trén luu vuc cia mo hinh SWAT.

Céc sd liéu lién quan dén hoat dong canh tac
nong nghiép nhu quy trinh lam dat, bon phan (thoi
gian va lugng bon) trong san sudt nong nghiép
cling dugc thu thdp thong qua phuong phap phong
van néng hd trén luu vyc. Trén luu vuc song
Cong, canh tac lua, ngd va che 1a loai hinh san
Xuét néng nghi¢p dién hinh, vi vay thong tin hoat
dong canh tac ap dung cho cac loai hinh san Xudt
néng nghi€p chu dao ndi trén dugc thu thap lam
thong s6 dau vao ciia md hinh.

3. KET QUA

3.1. Hiéu chinh va danh gia mo hinh

Khi hiéu chinh mé hinh, 10 trong s6 11 thong
s6 ¢ d6 nhay la DNCO, NPERCO, RSDCO,
ERORGN, BIOMIX, FRT SURFACE,
HLIFE NGW, MUMAX, BC3, va RS3 cung véi
1 thong sd khong nhay 1a CDN di dugc hiéu
chinh dé dam bao kha ning mo phong tot tai
lrong NO3 va NH4 trén luu vuc. D6i v6i hidu
chinh mé hinh & mé phong Phdtpho 6 trong tong
s6 8 thong sb co d6 nhay 1a P_UPDIS, PHOSKD,
PSP, ERORGP, GWSOLP, BC4 da dugc hi¢u
chinh gid tri & mo hinh c¢6 thé mo phong tai
lwong Phdtpho tot nhat. Tdng hop cac thong sb
cling nhu gia tri hiéu chinh cia chung dugc thé
hién ¢ bang 1 va 2.

Biang 1. Két qua phén tich d9 nhay va hiéu chinh b thong s6 mé phéng Nito

D6 nhay theo do

Pham vi diéu Do nhay theo két

Gid tri chinh gia tri ua mo phon chinh xac cia Gia tri
Théng sb M6 ta Pon vi mic giatn q phong mé hinh higu
dinh  "NguB & chinh
: guwong Ngudng
duoi trén NOs NH, NO; NH,
CMN He so ty I¢ khoang héa mun cla céc - 0.0003 0 0003 0101 -0.128 0226 0.060  0.0003
chat dinh dwéng hiru co’ hoat déng
CDN Hé so 1y 1é ham md cla qua trinh khtr 000 300 0000 0000 0000 0000 0.5
Nitrat hoa
SDNCO Ngutng 4o am ﬁg: qua trinh Nitrat 0 1 0197 0072  -1480 0.150 1
N_UPDIS Théng s6 phan b hap thu Nito - 20 0 100 0.000  0.000 0.000  0.000 20
NPERCO Hé s6 tham lau Nitrat ; 0.2 0 1 0068 0003 0079 -0.003  0.01
RSDCO Hé s6 phan hily xac thyc vat ; 005 002 008 0007 0413  -0.029 -0.097 002
ERORGN T9 16 lam giau Nito' hru co ; 0 0 5 0001 0250  -0.003 -0.169 5
BIOMIX Hiéu qué trao ddi sinh hoc - 0.2 0.2 1 -0.006 0.059 0.026 0.019 0.3
FRT_SURFACE 1 !¢ uong phan bén cho 10 mm I6p : 0.2 0.1 05 0050 0284 0060 0176 03
- dat mat
HLIFE_NGw Chuky banphanra cia Nitrat & nvoe 0 60 0122 0000 4370 0.000 5
ngam tang néng
MUmAx ~ To¢dophat t”e”;octo' dacnhigtde o ay 1 3 0001 0000  -0.001 0.000 1
K_N Heng s0 ban bao hoa Nito' Michaelis- 002 001 03 0000 0000 0000 0000 002
Menton
BC3 Hang s6 1y 16 thiy phan Nito hGuco . 021 02 1 0000 0830 0000 0034 06
thanh NH, & nhiét do 20°C nogy : : : : : - :
RS3 Ty & ngudn trdm tich day nwéc hinh mg 0 ) 0,000 0400 0,000 -0.040 160
thanh NH4 & nhiét do 20°C NH4/(m2.ngay) : : : e :
Hé sb ty 1& 1&ng dong Nito' hii .
RS4 ¢ SO by Je fang dong Mo i co oy oay 005 0001 0.1 0000 0000 0000 0000 005

nhiét d6 20°C

Theo két qua noi trén, phuong phap phan tich
do nhay cuc bd cho tung thong sb don 1& da
khong chi ra su bién do6i vé do nhay cua cac
thong s6 khi ching c6 anh huong 1an nhau. Day
1a 1i do nhitng thong sé khong nhay nhu thong
s6 CDN cting phai hiéu chinh dé tang d6 chinh
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xac cua md hinh. Theo d6 phuong phap phan
tich 6 nhay tong thé xem xét d6 nhay ung véi
su thay ddi gid tri cua nhiéu théng sé cho mdi
lan phan tich c6 thé duoc ap dung dé xac dinh
su thay doi do nhay cua cac thong sd khi chung
c6 su phu thudc 1an nhau.
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Bang 2. Két qua phén tich d9 nhay va hiéu chinh b théng s6 mé phong Phétpho

Pham vi diéu

D6 nhay theo két D2 nhay theo do

Gia tri chinh gia tri ua mo phoén chinh xac cia mé Gia tri

Théng sb Mb ta Ponvi  mic glatn q phong hinh hiéu
dinh Ngu’c’yr\g Ngu’hcrng PO, PO, chinh

dudi trén
P_UPDIS 110N SO Phan bo hap thu 20 0 100 -0.031 -0.100 45
Photpho
PPERCO  Hé s6 thdm lau Phétpho 10 m®Mg 10 10 15 0.200 0.650 10
PHOSkD ~ esophantanPhotpho g\ 475 100 200 -0.910 -3.170 200
trong dat
PSP Chi sé Phétpho sén co - 0.4 0.2 0.6 0.804 2.910 0.2
ERORGP 1V 1€lam g'agéphmpm san . 0 0 5 0.045 0.140 25
Néng d6 Phébtpho hoa tan &
GWSOLP  dong chdy ngdm chay vao  mg P/L 0 0 50 0.974 1.991 0.01
dong chay clia séng
Hang sb ban bao hoa

K_P Phétpho MichaclisMenton ™ N/L  0.025 0 0.05 0.001 0.001 0.025

RS5 TV ¢ lang dong Phtpho 4\ o 005 0 0.1 0.000 0.000 0.05
hiru co & nhiét do 20° C
Ty I1é khoang héa Phot pho
BC4 hiru co thanh dang héatan  1/ngay 0.35 0 0.7 0.110 0.333 0.20

& nhiét 46 20° C

Két qua mo phong NO;, NHy, va POy thoi doan
thang cia mé hinh mac dinh va mdé hinh hi¢u
chinh dugc so sanh véi sé liéu quan tric & cac
hinh 2 - 4. M6 hinh mac dinh m6 phong qua cao
gia tri NO;3 va PO, trong khi mod phong qué thap
gia tri NHy. Sau khi hi¢u chinh, sy khac biét gitia
két qua mo6 phong cia md hinh va sé lidu quan
trac da giam dang ké. Gia tri va xu thé cua tai
lwong dinh dudng ¢ két qua mo phong tuong ddi
phtl hop voi sb liéu quan tric. Vé6i chi sé NSE va
R? ctia mé hinh hiéu chinh 16n hon 0,50, mé hinh
duogc danh gia la mo6 phong hop ly tai lwong dinh
dudng trén luu vic theo dé xudt ciia Moriasi &
CTG (2007).

=== W hifh T G
e s it il 6HIE

R2=085
- NSE =076

4

Néng dé NO, (mg/l)

NO, do dac (mgll)

Hinh 2. Bdnh gid két qud mé phong NO; thoi
doan thang cho giai doan hiéu chinh
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NH, mé phéng (mg/l)

Néng dé NH, (mg/l)

)

H

NH, do dac (mgll)

Hinh 3. Bdnh gid két qua mé phéng NH, thoi
doan thang cho giai doan hiéu chinh

—=-e W Ot e B © S foda:

QLY D8 MTAMSETHMT

e L i i i

R2=0.61
NSE = 0.54

PO, mé phong (mgll)
\
N,

Néng dé PO, (mgf)

PO, do dac (mgfl)

Hinh 4. Bdnh gid két qua mé phéng PO
thoi doan thang cho giai doan hiéu chinh

Mb hinh dwoc hiéu chinh dong thoi dé mo phong
NO; va NH,. Theo két qua phan tich d6 nhay theo
do chinh xac cia mo6 hinh khi m6 phong Nito dnh
huéng cioa cac théng s6 SDNCO, NPERCO,
BIOMIX dén d6 chinh xac ctia md hinh khi mo6
phong NO; va NH, 1a déi lap nhau. So v&i NHy,
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NO; dé bi cudn trdi theo dong chay mit hodc thdm
lau xudng dong chay ngdm boi vi NO; ¢6 lién két
yéu véi cac hat dat do ciing mang dién tich 4m. Khi
sy van dong cua cua NO; chiém wu thé trong chu
trinh Nito, ham luwong NO; trong dong chay 16nnén
qua trinh hiéu chinh tp trung vao cac thong sb lién
quan dén NO; trude. Hiéu chinh céc thong s6 nay
gitp tang do chinh xac trong md phong NO; nhung
lai gidm do chinh xac trong mé phdng NHy. Day la
1y do chinh 1am cho két qua mé phong NH, khong
t6t nhu két qua mo phong NOs.

Theo Quy chuén k¥ thudt qudc gia vé chit luong
nuoc mat QCVN 08-MT:2015/BTNMT, gia tri gioi
han an toan vé ham luong NOs3, NHy, va PO, trong
nudc mat st dung cho muc dich sinh hoat hang A2
1an luot 14 5,0; 0,3; va 0,2 mg/l. Theo d6 ham lwong
NOs, NH,, va PO, ctia nude song Cong déu duy tri &
mitc an toan trong hau hét thoi gian ngoai trir mot sb
thoi diém vao mua kho. Tai nhimng thoi diém nay
ham lugng NO; va NH, déu vuot ngudng gisi han
an toan do luu luong dong chay nhé va sy tham lau
cta cac chat dinh dudng tir san xuat nong nghiép ra
hé théng song, sudi.

Khi mé phéng tai luong dinh dudng, s liéu
quan tric duoc c6 tan suat 2 thang/lan nén sy bién
d6i cua cac thanh phan dinh dudng theo thoi gian,
dac biét la & nhitng thoi doan ngén khong duogc
thé hién dy du. Ngoai ra chudi s liéu khong du
dai dé kiém dinh kha ning mé phong ctia mo hinh
sau khi hiéu chinh Gmg v6i chudi s liéu doc lap.
Vi vay, kha ndng mo6 phong tai lwgng dinh dudng
cia md hinh ddi voi lvu vuc nghién ciru song
Cong can duoc danh gia thém ciing voi liét s liéu
quan tric bo sung.

3.3. Phin b6 tai lwgng dinh dudng trén luu vuc

Pé danh gia cu thé hon tai lugng dinh dudng
trén luu vuc song Cong, két qua mod phong tai
luong NO;3; va POy trung binh nam cho giai doan
2006 — 2015 trén pham vi luu vuc dugc thé hién &
hinh 5. Tai lugng NO; va PO, tir cac tiéu luu vire
1,2, 6, 8, va 10 cao hon so véi cac tiéu luu vuc
con lai boi vi trén nhitng luu vue nay cé dién tich
trong laa, ché chiém ty 1& 16n hon. Do mé hinh
SWAT di luge bo mét sb qué trinh nén qua trinh
van dong ctia NH, trong chu trinh Nito chu yéu bi
chi phdi boi qua trinh bay hoi va nitrat hoa thanh
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NOs. Do véy, tai lwong NHy4 hinh thanh tir pha dat
duogc gia thiét 1a khong dang ké va ty 16 dong gop
ctia thanh phan nay trong tong tai lugng Nito chay
vao hé thong song, subi 1a khong co. Vi vay ngudn
gbc hinh thanh ciia ham lugng NH, trong song
chi yéu dén tir qua trinh khoang hoa cac chit Nito
hitu co hodc qua trinh khuéch tan NH, tir bun cat
ling dong dudi long song, sudi.
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Hinh 5. Phén bé NOs(a) va POy (b) trung binh
nam & cac tiéu luu viec giai dogn 2006 — 2015

Trong s6 10 tiéu luu vuc, tai lugng NO; va PO,
hinh thanh tir tiéu luu vye 5 13 nhé nhit do tiéu luu
vuc ndy ¢6 ty 1é dién tich canh tac nong nghiép thap
nhét (chi chiém 16%). Ngoai ra loai hinh canh tac
ndng nghiép ¢ tiéu luu vuc ngay chi yéu 1a nhimng
loai ciy trong mot vu voi quy trinh bon phan khac
nhau. Trong nghién ctru thuit todn bon phén tu dong
cua mo hinh SWAT duoc lwa chon cho loai hinh str
dung dit nay. Theo d6 mé hinh x4c dinh ngudng gia
tri thiéu hut dinh dudng cua loai ciy trong. Ngudng
gia tri ndy lién quan 1 phan sé cua toc do ting
trudng tiém ning cua cay trong. Tai bat cir thoi diém
nao néu téc do ting truong thuc t& giam xudng dudi
nguong gia tri do thiéu hut dinh dudng thi mo hinh
s& tu déng bd sung dinh dudng cho ciy trong. Véi
lya chon nay, trudng hop bon thira dinh dudng da bi
loai bo. So sanh voi quy trinh bon phan thyc té ap
dung cho laa va che ¢ luu vuc song Cong, lya chon
bon phén cho loai hinh sir dung dt néng nghiép ciia
titu Twu vuc ndy giam di dang ké. Do ciing la
nguyén nhit dan dén tai lwong NO; va PO, tir tiéu
luu vure 5 14 nhé nhat.

Ngoai ra, tai lwong NOs phan b tir cac tiéu Iuu
vuc cao hon so tai lwgng PO,. Két qua niy mo ta
dung dic diém thuc té cua hai thanh phan dinh
dudng nay trong qua trinh mo6 phong trén luu vuc.
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NOjs 1a thanh phan dinh dudng cé tinh di dong cao
nén né c6 kha ning di chuyén cing dong chay
mat, qua trinh ngdm va theo dong chay ngam. Do
hoa tan ciia POy bi gi6i han trong hau hét cic moi
trudong nén quéa trinh van dong cua nd chu yéu
theo dong chay mit. Do kha ning di dong thap
ctia PO, trong dat nén dong chay mat chii yéu tac
dong dén PO, & 10mm 16p dat mat.

4. KET LUAN

Trong nghién clru nay, phuong phap phan tich d6
nhay theo két qua mo phong két qua mé phong ciia
mo hinh va d¢ chinh xac cia mo6 hinh da thuc hién
di véi 15 théng sé md phong Nito va 9 thong sb
md phong Phdtpho dé xac dinh cac théng s co mirc
d6 anh huong 16n dén tai lwong dinh dudng trén luu
vue. Dua vao két qua phan tich do nhay theo do
chinh xac cia md hinh, 11 théng sé Nito va 6 thong
s6 Phétpho di duge diéu chinh gia tri trong qua trinh
hiéu chinh mé hinh nhdm dam bao mé hinh c¢6 kha
nang md phong tot nhat cac dai luong twong ung.
Két qua nghién ctru cho thdy mé hinh sau khi hiéu
chinh da c6 kha ning md phdéng tdi luong dinh
dudng & mirc hop Iy khi so sanh két qua mo phong
voi s6 lidu thue do. Panh gia nay duoc khang dinh

TAI LIEU THAM KHAO

thong qua gia tri NSE va R’ ctia mo hinh hiéu chinh.
Tuy nhién, khd niang moé phong tii lugng dinh
dudng ciia mo hinh can duge danh gia véi thoi doan
md phong ngan hon bang cach bd sung sd liéu do
dac & thoi doan ngan hon. Két qua danh gia mo hinh
dua vao sb lidu quan tric g véi sy thay doi cta luu
vuc sé gitip dic diém da dang cua luu vuc dugc md
phong chinh x4c va day di hon.

Theo két qua mo phong tai lwong dinh dudng
hinh thanh tir bé mit luu vuc (pha dit cua chu
trinh), loai hinh sir dung dat ciing nhu quy trinh
canh tac ndng nghiép nhu lam dat, bon phan c6 tac
dong 16n dén sy bién doi tai lwong Nito va Phdtpho
hinh thanh va van chuyén trén Iuu vye. Két qua
danh gia theo thoi gian cho thdy ham luong Nito,
Phétpho ciia nude séng Cong déu duy tri & mirc an
toan trong hau hét thoi gian ngoai trir mot s6 thoi
diém vao mua kho do luu Iugng dong chay nho va
su thAm lau cua cac chét dinh dudng tir san xuét
nong nghiép ra hé thong song, sudi. Nhimng thong
tin nay rat hitu ich cho ngudi quan Iy dua ra quyét
dinh lya chon Kké hoach sur dung dat hodc bién phap
canh tac nong nghiép trén luu vuc nhim bao vé
chit Iwong ngudn nude trén luu vuec.
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Abstract:
APPLICATION OF SWAT MODEL TO ASSESSING THE IMPACT
OF AGRICULTURAL PRACTICES TO NUTRIENT TRANSPORT IN THE CONG
WATERSHED, THAI NGUYEN PROVINCE

In recent years, water quality in the Cong River has degraded seriously. Non-point source pollution
from agricultural land has been one of the main reasons of the problem. In this study, SWAT model,
after successfully calibrated and validated on hydrologic and sediment simulations was used and
calibrated on nutrient transport simulation. The overall objectives of this study were to simulate and
assess spatial and temporal variations of nutrient yield influenced by agricultural practices in the Cong
Watershed. Model performance was evaluated based on surface water quality data observed in the
watershed. The calibration process was conducted with respect to the monthly simulation of Nitrogen
and Phosphorus at period of 2010 — 2015 and 2013 — 2015, respectively. The model performance was
evaluated with two statistical criteria, namely Nash-Sutcliffe efficiency (NSE) and coefficient of
determination (R°). The present study revealed that, the calibrated SWAT could achieve acceptable
accuracy in the nutrient transport simulation. The study also indicates that land uses and agricultural
practice, i.e., tillage and fertilizer and manure applications, had a great impact to the spatial and
temporal variations of nutrient generated and transport within the watershed.

Keywords: Hydrological cycle, Basin, Hydrographic units, Correction model, SWAT, Nutrient transport.
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