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UNG DUNG MO HINH PCPF-1@SWAT MO PHONG QUA TRINH
PHAN HUY VA LAN TRUYEN THUOC TRU CO LUU VUC SONG
SAKURA, NHAT BAN VA TIEM NANG UNG DUNG O VIET NAM

Nguyén Thién Son
Vién Nwoc, Tudi tieu va Moi truong

Toém tit: Mo hinh PCPF-1@SWAT dwoc tao lgp tw mo hinh PCPF-1 - mot mo hinh pham vi
thira ruéng cé chivc nang mé phéng qud trinh phdn hity va lan truyén cia thuéc triv cé va dwoc
tich hop vao trong mé hinh pham vi leu viee ¢6 chire ndng mé phong lan truyén nwdc va chat 6
nhiém cé tén la Cong cu Pdnh gid Pdt va Nudc (SWAT). Mé hinh PCPF-1@SWAT da dwoc siv
dung dé mé phong lan truyén thuéc triv c6 mefenacet (MF) trén lwu viec séng Sakura (thudc tinh
Ibaraki, Nhat Ban) vai viéc su dung cdc két qua do dac néng do mefenacet trong suét vu Wia nam
2008. Cdc thiét lgp ciia mé hinh doi véi viéc mé phong qud trinh phdn hiy va lan truyén thudc
triv ¢6 dwoc tién hanh bang cach cung cdp cdc thong sé mé hinh lién quan dén khi twong, thiyy
van, st dung dat, thudc trir ¢6 va cdc bién phdap quan 1y. Myuc tiéu ciia nghién cieu nay la sie dung
mé hinh PCPF-1@SW AT dé mé phong qud trinh phén hity va lan truyén cia 4 logi hoat chat trir
c6 cho lia ¢ tén lan lwot la Mefenacet (MF), Bensulfuron-Methyl (BSM), Imazosulfuron (IMS)
va Pretilachlor (PTC) trén lwu viec séng Sakura, Nhdt Ban. Tir d6 phan tich tiém ndng dp dung
mo hinh nay vao diéu kién thue té cia Viét Nam.

Tir khéa: M6 hinh PCPF-1@SWAT; luu vic song; lita; lan truyén va phan hiiy thudc triv siu.

Summary: 4 field-level model that used to simulate fate and transport of herbicides (PCPF-1)
was integrated into a basin-scale model simulating water and pollutant transport called Soil and
Water Assessment Tools (SWAT), to create a new model namely PCPF-1 @ SWAT. The PCPF-1
@ SWAT model was used to simulate the herbicide mefenacet (MF) fate and transport in Sakura
river basin (Ibaraki Prefecture, Japan) with the use of measurement results of mefenacet
concentrations throughout a rice crop season in 2008. The modeling setups for simulating the
fate and transport of rice herbicides was implemented by providing model parameters related to
meteorology, hydrology, land use, herbicide and management measures. The aim of this study is
fo simulate the fate and transport of four herbicides namely Mefenacet (MF), Bensulfuron-
Methyl (BSM), Imazosulfuron (IMS) and Pretilachlor (PTC) applied to rice paddy fields in the
Sakura river basin, Japan using the PCPF-1@SWAT model. Then, analyze the potentials for
applying the model to the actual conditions of Vietnam.

Keywords: PCPF-1@SWAT model; river basin; rice paddy; pesticide fate and tran sport.

1. MO PAU Quy md dién tich trung binh mdi thira ruong
la 1a khoang 1 ha. Thudc bao vé thuc vat str

Tong dién tich dat néng nghiép ciia Nhat Ban X i
dung trong nong nghi¢p dong mot vai tro

khoang 4,61 triéu ha, trong do, dién tich dét

trong lia 12 2,51 triéu ha (MAFF, 2010). 9Quan trong frong vicc gia tang san luong
nong san. Lugng thuoc st dung dé di€t co

Ngay nhan bai: 25/10/2016 dahsau bﬁ}flh bao vé fay lha duoc lzao c‘ao }a
Neay théng qua phan bién: 15/12/2016 chiém khodng 40% tong lugng thudc trir sau
Ngay duyét dang: 28/12/2016 st dung trong 1 nim (theo Hi¢p hdi Bdo v¢
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thyc vat Nhat Ban, 2010). Viéc that thoat
thudc trir séu trong qua trinh s dung ra
ngoai moi trudng ciing ¢4 khién ngudn nuéec,
dat bi 6 nhiém va gay ra thiét hai 1on t&i hé
sinh thai cling nhu anh hudéng td1 con nguoi.
Nguoén 6 nhiém nay duoc coi 1a ngudn 6
nhiém phan tan, khéac v&i cac ngudn diém xa
thai tap trung khéc tr cdc cong trinh xtr ly
nudc thai tdp trung hay tu cidc khu cong
nghiép. O Nhat Ban, ngudn 6 nhidm thubc
trir sdu phan tan ndy 1a mot van dé kha
nghiém trong trudc day. Nhung sau do,
thubc trir sdu dwoc quan 1y chat ché hon
bang cich gin thudc trir sdu vao cac tiéu
chuan chit lwong nudc udng va cic tiéu
chudin moi truong da dugc thuc hién
(Hatakeyama, 2006). Tuy nhién, vi¢c canh
tac lta nudc dudi tdc dong cia cac diéu kién
khi hau va thyc hanh quéan ly nudc mat
ruéng van c6 thé giy ra lugng that thoat 16n
thubc trir sau ra ngoai méi truong (Kondo va
dongnghiép, 2012).

Sau khi phun hodc rai, thudc trir sau dugc
phan tan trong dat, trong tang 14 hodc lan
truyén tir rudng lta ra ngoai moéi trudng
song sudi bang nhiéu con dwong khic nhau
nhu thao nudc khoéi rudng lia, tham ngang
qua bo ruong, thim ding vao tang nudc
ngim nong sau, mot phan lai that thoét tir
qua trinh phun thudc, lwu trit, van chuyén
va xt 1y, ... phu thudc vao nhiéu yéu t6 nhu
giai doan sinh truong, k¥ thuat phun va diéu
kién thoi tiét, ... Cac nghién ciru trude day
cho théy, thudc trir sdu that thoat tir rudng
laa 1én téi 50% luong st dung phu thudc
vao bién phap quan ly nudc. Vi vay, viéc su
dung thudc trir sau trong ndng nghiép khong
chi gitp ti€u diét sdu bénh cé hai, bao vé
cdy trong ma con ¢ anh hudng rit 16n toi
cac loai sinh vat thuy sinh khac nhu tom,
cua, ca, ... cling nhu lam giam chat luong
ngudn nudc mit, nuéc ngdm. Cic nghién
ctru giam sat nong do thudc trir sdu ¢ luu

vuc song Sakura da phat hién ra 39 loai
thude trir sau dugc 4p dung cho lna va 11
chat bién thé ciia chung Cac loai thudc diét
cd dugc s dung mot cach rong rai trong
lwu vuc séng Sakura theo mot lich ¢ dinh
(theo quy dinh sir dung), thoi diém phat
hién nong do6 16n nhét caa thude diét co co
xu huoéng 1@ lai tung ndm (Iwafune va
doéng nghiép, 2010). Pa c6 nhiéu nghién ctru
tap trung vao viéc dinh lugng su that thoat
thubc trir siu trong cac hé thong séng &
Nhat Ban (Boulange, 2013). Theo do, néng
d6 16n nhéat dugc bao cdo nam trong khoang
tir 10 t61 100 pg/L d6i vaéi thube diét co va
tir 1t6i 10 pg/L ddi v6i thude diét ndm va
diét con trung (Boulange, 2013).

2. PHUONG PHAP NGHIEN CUU VA DU
LIEU MO HINH
2.1. Phuwong phiap mé phéng

M6 hinh PCPF-1@SWAT dugc Boulange
cing dong nghi¢p phat trién tai Nhat Ban
(2014) dua trén nén tang cta 2 mod hinh
PCPF-1 va m6 hinh SWAT. M6 hinh PCPF-
1@SWAT cai thién do chinh xac trong viéc
mo phong cac tdc dong cia phuong dn quan
Iy dén ngudn tai nguyén nudc, van chuyén
bun cat va lan truyén héa chat nong nghiép
dudi cac diéu kién thuc té & khu vuc Chau
A, bao gém cac luu vuc canh tac laa nudc.
M6 hinh PCPF-1@SWAT bao gbm 2 thuat
toan chinh: (1) Thuat toan PCPF-1 dé tinh
toan md phong lan truyén thudc trir sdu doi
v6i cdp d6 thira rudng hodc td hop 1 vai
thira ruong; va (2) Thuit toan SWAT dé
tinh toan md phong lan truyén thudc trir sau
ddi v i cép dd luu vuc song, sir dung to hop
cac loai hinh str dung dat (bao gdm céc canh
doéng lta) (Boulange et al., 2014). Ca hai
thuat toan nay déu dua trén nguyén Iy cin
bang nudc trén khip lwu vuc song Thuat
toan md hinh PCPF-1@SWAT dugc trinh
bay nhu ¢ hinh 1:
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Hinh 1: Thudt toan moé hinh PCPF-1@SW AT (Boulange, 2014)

M6 hinh PCPF-1@SWAT duoc chay trén nén
tang phan mém Microsoft Visual Studio
(MVS), phién ban nim 2015 va phan mém
Intel Fortran Compiler XE (IFCXE), phién ban
nam 2015. Trudc khi chay, can thiét lap cac
didu kién nhu sau: (i) thiét 1ap dit liu dau vao
dé chay phin mém ArcSWAT phién ban
2009.93.7b bao gdm cac dit lidu DEM, ban do
st dung dat, ban do6 loai dat, ban dd hé théng

song ngoi va dir lidu khi tuong, thoi tiét. Sau
do, (i) thiét 1ap cac thong sb trong thu muc
TxtInOut nhu chinh stra file .basin, file pothole
va cac kich ban quéan Iy nudce va thude diét co.
Cudi cung (iii) chay moé hinh PCPF-
1@SWAT véi cdc ma Fortran code dugc phat
trien boi Boulange va dong nghiép (2014).
Tién trinh chay mdé hinh PCPF-1@SWAT
dugc trinh bay nhu ¢ hinh 2:

Dirliéu GIS Thiét 1ip mé hinh Dk liéu thi tiét
-DEM i s [+ |- Luong mua
- Ban do sir dung dat ) - Nhiét 46
- Ban d6 loai dat - D6 im
- Ban do song ngoi + - Tée 46 giod
- Biic xa Mt trid
.bsn file Chay mo hinh
cio file SWAT
.sub file
¥ Microsoft Visual
| pryes Studio 2015
| Pothole |+ .hrufile | Hiéu chinh folder | | C©hay mo hinh i
) TxtinOut | |F CEF-1@SWAT Intel Fortran
gl
.mgt file Compiler XE 2015
pest.dat file 4 e =
v Dir li€u quan trac
ricepesticide.dat file 3 P
Hi¢u chinh va T
t | Kiém dinh mo "111;}' ks L
-7 - Nong do thuoe
Dir liéu thuoc Bien phap quan ly kink trir sau
trir sau nwé'c
- Ligu lrong - Tréi xen ké L4
- Ngay phun - Toc d6 tham ;
_ 5P Két qua mé
phong

Hinh 2: Tién trinh chay mé hinh PCPF-1@SWAT
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2.2. Dir liéu mo hinh
a. Dir liéu ban d6 DEM

Dit liéu ban d6 DEM duoc liy tir website cta
Bo6 Dit dai, Co sé ha téng va Giao thong Nhat
Ban (MLIT) véi ty 1& ban do 1 1:25,000 tai do
phan giai 10m x 10m. Ban d6 mang luéi song
ngdi va cac loai ban dd khac cling dugc thu
thap tai website cia M LIT.

b. Dirliéu bén dsir dung dit va ban do loai dat
Ban do str dung dat cta luu vuc song Sakura
duoc tai vé tur trang website cua Bo bt dai,
Co sé ha tang va Giao thong Nhat Ban
(MLIT). Ban db sir dung dat nay dugc xay
dung tr nam 2008 va la ban d6 duoc dinh
dang JPGIS va vi vay phai duoc chuyén doi

Landuse

-
3 AGRL: {P%
B FRST: A8
i RICE : 27.8%
“. I uRen
+
WATR

Fiaree

Hinh 3: Ban dé sir dung dat keuviee séng Sakura

c. Dir liéu khi hau, thoi tiét va luu lrgng
dong chay

Dit lidu quan trac khi hau, thoi tiét theo ngay
trong vong 15 niam (2000-2014) bao gdbm
lwong mua, nhiét d6 16n nhét, nho nhat, d6 Am

sang dinh dang Shape hoic Raster nhim
twong thich véi dinh dang dau vao trong
ph?m mém ArcGIS. Loai hinh sir dung dat
chu yéu trong luu vyc 1a dat ring, dat laa va
dat nong nghiép vé6i dién tich twong Gng la
112 km® (chiém 32,5%), 96 km2 (chiém
27,8%) va 58.8 km” (chiém 17%) so v6i téng
dién tich luu vuec.

Ban d6 loai dat dwoc lay tir dir liéu ban do dat
canh téc tai tinh Ibaraki, Nhat Ban trong nam
2007 (NIAES) véi ty 1& ban d6 1a 1: 25.000.
Dua trén ban do6 nay, xac dinh dugc bon loai
dat khac nhau & lwu vyc song Sakura. Ving
thuong luu va ha luu chu yéu 1a loai dit xam
Gray Lowland hodc dat Gley, con lai chu yéu
1a dat Andosol.

~Soil
[ Brown Forest Soil
mm Gley Soil
Gray Lowland Soil
 mm Normal Andisol

L] 25 5 10
Kilometers

Hinh 4: Ban do loai dat heu viee song Sakura

trung binh, toc do gié trung binh va bic xa
mit troi trung binh dwgc iy tir trang web
Radar-AmeDAS thudéc Co quan Khi tuong
Nhét Ban. Dt liéu myuc nude, luu lugng dong
chay mat (2000-2014) duoc thu thap tu trang
web Hé thong Thong tin Tai nguyén Nudc ciia
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Bo Dit dai, Co so ha tang va Giao thong Nhat
Ban (MLIT).

d. Dir liéu thubc diét co

Bén loai thudc diét co MF, PTC, BSM vaIM S
thudng dugc phun trong diéu kién ngip nudc
khoang 1 dén 2 tuan sau khi cdy. Liéu luong
st dung va dién tich lha dugc phun thude diét
co trong luu vuc dugc tinh toan st dung di
licu thong ké thudc diét co tai tinh Ibaraki
trong 4 nam 2007, 2008, 2009 va 2010. Dir
licu ngay phun ciing dugc tinh todn dua theo
phuong phdp duoc xdy dung bdi tic ga
Iwasaki va dong nghiép (2012) véi viée tong
hop tir phan phdi ngdy ciy lda tai tinh Ibaraki
va thoi gian phun duoc khuyén nghi dbi véi
tung loai thudc diét co.

Céc thong sé st dung trong mé hinh PCPF-1
duoc lay tir cic nghién ctu trude do hoic
dugc tinh toan duwa trén ly thuyét tuong ng
trong treong hop khong c6 san. Cac thong sb
nay duoc sit dung dé mé phong qua trinh
phan hiy va lan truyén cia thubc trir siu
trong tang dat va trong hé thong séng ngoi.
Céc tinh chat 1y héa caa thudc trir sdu dugc
gia dinh 1a gidng nhau gitra cac tiéu luu vuc
vatoan bd Iuu vuec.

[ KHOAHOC [IIIIE

e. Bién phap quan ly

Kich ban canh tac lia duogc tinh toan dua
trén cac dién hinh canh tac lua tai Nhat Ban
(Sakthivadivel, 1997). Qua trinh 1am dat, cay
bura ¢6 anh hudng 16n téi sy phan huy va lan
truyén thudc trir sau vi s& lam gia tang lugng
thudc trir sau hap phy vao mdi truong nudc.
Khi chay m6 hinh PCPF-1@SWAT, gia dinh
rang (i) lwong nudc tiéu mat rudng tuan theo
bién phap gilt nude ngdp trong vong 7 ngay
sau khi phun thudc diét co; (ii) toc d6 thim
ngang qua kénh tiéu 1a 0,12 cm/ngay va (iii)
toc do tham dung 1a 1,0 cm/ngay (Boulange,
2014).

3. KET QUA VA THAO LUAN

a. Két qua tinh toan dir liéu thuoc diét cé va
thong s0 dau vao mé hinh

Két qua tinh toan dién tich dwoc phun thudc
v6i hoat chat mefenacet thip hon nhiéu so voéi
dién tich dugc phun thudc véi cac loai hoat
chat khac (hinh 5). Nguroc lai, liéu luong phun
thudc voi hoat chat mefenacet lai 1a cao nhét
trong 4 loai hoat chat diét co véi lieu lugng
1,05 kg, hoat chit mefenacet trén ha so véi chi
0,05 kg hoat chit bensulfuron-methyl trén ha
(hinh 6).

Dién tich dwgc phun (%) véi MF, PTC, BSM and IMS trong cic nam 2007,2008,
2009 va 2010
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Hinh 5: Dién tich duwoc phun (%) cua cac logi thuéc diét cé
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Liéu lwgng thanh phﬁn hoat tinh (kg/ha) cia MF, PTC, BSM and IMS trong cac
nam 2007,2008, 2009 va 2010
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2007
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Bensulfuron Methyl
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Hinh 6: Liéu lwong thanh phdn hoat chat (kg/ha) cua cdc logi thuéce diét cé

Céc thong s6 dau vao ddi véi cac loai thube
diét co duoc trinh bay & bang 1. Mt trong s
nhitng thong sd quan trong nhat 1a kha nang
hoa tan trong nude cta thude diét co. Thong sb
nay thp nhat d6i vi Mefenacet véi 4 mg/L va

cao nhét ddi voi Imazosulfuron véi 308 mg/L.

Kich ban canh tac laa dbi véi luu vuc song
Sakura duoc thé hién ¢ bang 2. Theo d6, ngay
cdy va ngdy phun thudc diét c6 dot dau dugce
liy vao ngay 1 thang5.

Bang 1: Cac thong so dau vao doi voi cac loai thuoc diét co

Théng sb Pon vi MF PTC BSM IMS
Liéu lronghoat chét ga.i/m’ 0,105 0,04 0,005 0,009
Kha ning hoa tan trong nudc mg/L 4 50 120 308
Hang sé toc do6 giai hap bac 1 1/ngay 0,239 | 0,0631 | 0,048 0,048
Hang sotdcdo hép phubdc 1 (Phal) | 1/ngay 0,0626 | 0,1142 | 0,121 0,125
He SO chuy én (.iéi k;héi.}ug?g cua m/ngiy | 3,50E-06 | 6,00E-05 | 5,82E-13 | 3,66E-09
qué trinh bay hoi thuoc diét co

Hang sd toc dd quangphanbac 1 |m2/kJUVB| 0,0062 | 0,00083 | 0,0019 | 0,0038
Hing s6 tdc d6 phéan hiy sinh hoa

bic 1 1/ngay 0,0941 | 0,0714 | 0,0876 | 0,0628
Hang s6 toc do hap phu bac 1 (Pha2) | 1/ngay 0,0626 | 0,0027 | 0,0083 | 00176
Hé s6 can bang pha nudc-dat L/KKg 24,07 13,03 16 13,82

6

TAP CHI KHOA HOC VA CONG NGHE THUY LGOI SO 36 - 2016



| KHOA HOC CONGNGHE

Biang 2: Kich ban canh tic Iia dbi voi luu vire song S akura

Cac giai doan Thang | Ngay | Ghi chu/Giii thich

Lam dat, cay bura 04 15 Lam dét, x4o tron cac tan g d4t mat rudn g

Ly nudc 04 20 Bit dau gjir nudc tai rudng laa

Bon phan 04 25 Bén phan theo ty 1& thanh phan N:P:K bing
40:80:80 kg/ha

San phang 04 26 Lam phing mit rudng dé ciy, tron déu phan khap
rudng cho ddng nhat, ngin chin nudc ton that do
tham qua bo

C'Qiy Iba 05 01 C'Qiy ma/ltia non tai rudng

Phun thudc diét c¢o 05 01 Dot phun thubc dau tién

Thoat nudc lam | 07 01 Thuc ddy cay lta lam dong, han ché dé nhanh bang

dong viéc thao 16p nudc mit rudng va dé kho, chuan bi
cho gat lta

Git ltavadondep | 10 01 Két thuc vu lta

b. Két qua méd phong luu lwgng dong chay
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Hinh 7: Mo phong lvu lwong dong chay song Sakura trong nam 2007
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Hinh 8: Mo phong lwu lwong dong chay song Sakura trong nam 2008
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Hinh 9: Mo phong lwu lwong dong chay song Sakura trong nam 2009
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Hinh 10: M6 phong luu lwong dong chay song Sakura trong nam 2010

Céc thong so théng ké duoc sir dung dé danh
gia tinh chinh xic ciia mo hinh bao gdm hé s6
xéc dinh (R®) va chi sé hiéu qua Nash-Sutcliffe
(Ens). Gia tri R’ tién toi cang gan gia tri bang
1 thi két qua md phong luu lwong dong chay
ciing nhu nong do thube diét co cang chinh
xac. M at khac, cac gia tri nay 16n hon 0,5 1a c6
thé chip nhan dugc két qua mo phong Cach
tinh toan cac chi s6 thong ké nay dwoc thé hién
trong cac phuong trinh 1-1 va 1-2:

{Z(x “X)(X, —>‘<oi>}

> (X, - X2 (X, - XY

i=l

R*=1- (1-1)

i(Xoi _><si)2
Ens=1- inzl —
D Xy —Xa)’

i=1

(1-2)

Trong do:

¥ ., 1a gia tri trung binh cta dit lidu quan tric
trong sudt thoi gian moé phong,

X.; 12 gia tri trung binh cta dir lifu m6é phong
trong sudt thoi gian mo phdng,

X,i la gid tri md phongngay thir i,

X,; 1a gia tri quan tric ngly thir i, va n 1a sb
nam quan trac.

Qua bang trén, ta thdy két qua mo phong
luu lwong dong chay dat do chinh xac kha
cao. Nhin chung, luu lugng dong chdy va
luong mua co6 tuong quan chat ché voéi
nhau, dac biét ngay xuat hi¢n luu luong 16n
nhat tuong ing véi ngay c6 cuong do mua
16n nhat.
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Bang 3: Bang thong ké danh gia d6 chinh xac mé phéng luu lwgng dong chay

Nam mé phéng R’ Ens Do chinh xac
2007 0,63 0,61 Kha
2008 0,84 0,78 Cao
2009 0,67 0,65 Kha
2010 0,52 0,50 Trung binh

c. Két qua mé phong nong d thudc diét co trong nwée song luu vire S akura
ML urong mua Quan trac 2007 —M5 phong 2007
—Mo phong 2008 —Mo phong 2009--Mo phong 2010
* Quan tric 2008 * Quan trac 2009 = Quan triac 2010

Q 47y . I & I- " I---|- - o D R Il -m s "I| - - -0

& 3.5 1 - 50 ~
S 3 i E
S s ] F 100 E
g . L 150 =
. g
S 1.5 an
) . L 5 -
z 200 &
A L 250 2

0s | -‘ PR 250

A i ol B -4 a -9l 300

4/24 51 5/8 515 5/22 5/29 6/5 6/12 6/19 6/26 7/3 7/10 7/17 7/24 7/31 8/7
Thang/Ngay

Hinh 11: Nong d¢ Mefenacet trong miedc séng Sakura trong 4 niam
WLuong mua Quan trac 2007 —Mo6 phong 2007

—M0o phong 2008 —Mo phong 2009--Mo phong 2010
* Quan trac 2008 o Quan trac 2009 = Quan trac 2010

= 4 T I' I' I . I- 0y I---|l " T S el Il =T RmE “II - r 0
2 3.5
R - 50 ~
S 3 =
O 55 100 2
& s
o 2 L 150 2
= 1.5 :b
= e L —
£ ] 200 £
05 1o - 250 =
’ @ == e
0 feitsg . . . . , e , _ R Tl 300
4/24 5/1 5/8 5/15 5/22 5/29 6/5 6/12 6/19 6/26 7/3 7/10 7/17 7/24 7/31 8/7
Thang/Ngay

Hinh 12: Nong dé Pretilachlor trong nwéc séng Sakura trong 4 nam
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ML rong mua Quan trac 2007 —Mb5 phong 2007
—MGo phong 2008 —Mo phong 2009—Mo phong 2010
* Quan trac 2008 ¢ Quan trac 2009 = Quan trac 2010

4 T rr l- I- 1 I---ll " o D b . Il T “II - - r 0
%‘ 3:5 1 L50 ~
2 34 g
= F 100 2
% 25 &
m 2 L 150 =
«© e
< 15 | o0
2 " 200 g
: = . L 250 2
Z 05 | ) ¢ i e BTN 250
0 A-oe-1 ﬁ'#wh.%@!!'f’%.ﬂ“"-r-"’"1--&-.'"~"."'..'1---$-r"h".'-~~ 300
424 5/1 5/8 5/15 522 5/29 6/5 6/12 6/19 6/26 7/3 710 717 724 731 8/7
Thang/Ngay
Hinh 13: Nong d¢ Bensulfuron — Metyl trong niwedc séng Sakura trong 4 ndm
ML urong mura Quan trac 2007 —Mo phong 2007
—Mo phong 2008 —Mo phong 2009—Mo6 phong 2010
® Quan trac 2008 ¢ Quan trac 2009 = Quan trac 2010
4 e = rroq I " I...l. - S s e & I| S ..I. — -0
~ 3,5 1
EIL i 50 ~
= 37 é
@ 2,5 - F100 £
& 2 L 150 =
= » "
an 13 ] ¥ . 200 &
£ 11 = & =
g . - 250 =
0,5 i o
’ e L o oo
0 ER= ~ T /\T':h@“"'T"H'-" !'l"”'r"ﬁ'r'~'r"~'1"”'1"~'r"~'1"“* 300

424 5/1 58 5/15 5/22 5129 6/5 6/12 6/19 6/26 7/3 7/10 7/17 7124 7/31 8/7
Thang/Ngay

Hinh 14: Nong dé Imazosulfuron trong meée séng Sakura trong 4 ndam

Két qua tinh toan cac thong sé théng ké trong md phong ndng do thude diét co trong song Sakura
duoc thé hién ¢ cac bang sau:

Bang 4: Bang thong ké danh gia d§ chinh xac mé phong néng d6 MF (ng/L)

Nam mé phéng R’ Ens Do chinh xac
2007 0,80 0,80 Cao
2008 0,85 0,78 Cao
2009 0,91 0,48 Trung binh
2010 0,89 -15,66 Thip
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Bang 5: Bang thong ké danh gia do chinh xac mé phéng ndng dé PTC (ng/L)

Nim moé phéng R’ Ens Do chinh xac
2007 0,69 -0,26 Thip
2008 0,86 0,63 Kha
2009 0,72 0,70 Kha
2010 0,44 -0,01 Thap
Bang 6: Bang thong ké danh gia do chinh xdc mé phong ndng do BSM (ng/L)
Nam mé6 phéng R’ Exns Do chinh xac
2007 0,87 0,05 Thap
2008 0,71 0,23 Thap
2009 0,72 -0,58 Thip
2010 0,80 0,58 Trung binh
Bang 7: Bang thong ké danh gia d9 chinh xac mé phong nong d6 IMS (ng/L)
Nim moé phéng R’ Ens Do chinh xac
2007 0,92 -0,23 Thip
2008 0,69 0,08 Thap
2009 0,93 -0,24 Thip
2010 0,86 0,09 Thap

Cac k& quatinh toan thong sé thong ké cho thay
mo hinh dat d9 chinh xac cao nhét doi véi hoat
chét Mefenacet va Pretilachlor. Nhin chung, nong
do thudc diét oo trong nude song tang dan ké tir
ngiy cdy va dat ndng do cao nhét sau khoang 1
dén 2 tuan (khoang giita thang 5), sau do, nong do
thude diét co giam dan cho t6i dau thang 6. Nong
d6 thude diét co dat gia tri cao nhit 1a 247 pg/L
d6i véi PTC, 0,58 pug/L d6i véi BSM va 0,58 ug/L
d6i véi IM S (trong nam md phong 2008).

Cac han ché ciia mé hinh:

Chi s6 Eyg 00 gia tri &m chothdy mo hinh gip mot
s6 b1 anh hurdngtéi vide mé phong ndng do thude
diét co. Mit khac, diéu ndy con oo thé 1a do sir
dung cac gia tri dau vao ciandm 2008 nhu ban db
st dung d4t, ban d0 loai dét dé mo phong cho cac
niim khac. Bén canh d¢, viée thiéu céc dit lidu thye
té v& qua trinh quan § nurdc nit mdng trong hru
vire song ciing khién cho k& qua mo phong bi sai
léch. Ngoai ra, m6 hinh con chura xem xét duoc sur
anh huong ctia viéc bon phan hitu co ¢én qua trinh
phén hiy va lan truy én thude diét co.

4. KET LUAN VA PHAN TIiCH TIEM NANG
UNGDUNG MO HINH PCPF-1@SWAT

Nghién ciru ndy tap trung vao viéc ung dung
md hinh PCPF-1@SWAT, mot md hinh cép
d6 Iuu vuc, 3¢ mod phong sy phan hiy va lan
truyén clia cac loai hoat chét diét co khac nhau
tr rudng lta ra ngoai moi truong luu vuce song
Sakura, Nhat Ban. Tién trinh Gng dung mo
hinh nay bao gdm rét nhiéu budc nghién ciru
khoa hoc cling nhu tra ctru tai liéu lién quan.
Nhiat Ban 1a nude ¢ didu kién dong rudng va
phuong thirc canh tac nong nghiép co nhiéu
nét trong ddn g voi diéu kién & Viét Nam. Do
vy, md hinh PCPF-1@SWAT c6 thé durge str
dung dé md phong lan truyén thudc tnr séu
trong cac Iuu vuc song & Viét Nam.

O Viét Nam hién nay, viéc str dung thude diét
co trong canh tac nong nghiép dang rit phd
bién nham tiét kiém cong lao dong, Tuy nhién,
viéc lam dung tran lan, khong kiém soat chit
ché cac loai thudc diét co hién nay giy ra méi
nguy hai, lam 6 nhiém moi truong nudc mit
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ciing nhu nudc ngim anh hudng dén sirc khoe
con nguoi. Vi vy, viéc nghién ctru, Uing dung
cac bién phap m6 phong qua trinh phan huy va
lan truyén thude diét co noi rleng va thudc trir
sau n6i chung 1a mot hudng di can thiét giup
cho cac co quan quan 1y ¢6 co so khoa hoc dé
quan Iy loai hoa chat nay.

M5 hinh PCPF-1@SWAT yéu cau sb luong 16n
dir liéu du vao bao gdm céc dit liéu GIS, dir liéu
thoi tiét, khi hau, va dir liéu thudc tnr sau. O
Nhat Ban, viéc thu thdp céc dir liéu ndy trd nén
don gian nhd vao hé thdng co s¢ dit liéu manh
mé va san co. Tuy nhién, & Viét Nam, viéc thu
thap céc dif liéu ndy 1a mét thir thach 16m, doi hoi
¢6 céc nghién ctru bd sung va chitié& hon nira.

Cudi cting, khi d4 c6 cac dir liéu quan tric, md
hinh PCPF-1@SWAT da duy doan kha chinh xac
qua trinh phan hily va lan truyén thude diét co tir
rudng lia ramoéi trrong luu vire song Vi véy, mo
hinh ndy 13 mdt mo hinh ré tdt dé 4p dung vao

TAI LIEU THAM KHAO

viéc danh gia rii ro ctia viéc 6 nhiém thudc trr
sau to1 hé sinh thai cling nhu thuén lgi trong ap
dung d6i voi cac nghién dru giam sa. Ké& qua
md phong cudi ciing cho thay ¢6 khanhiéu yéu to
anh huong t6i qua trinh phan hiy va lan truyén
thude diét od. Pidu ndy c6 thé 1a do su phirc tap
mang tinh hé théng cua he théng kénh tudi, tiéu
va céc cong trinh dau mbi khac. Véy nén, rét kho
dé mo phong mot cach chinh xac tat ca cc tién
trinh tu nhlen bao gdm catién tnnh phéan hiy va
lan truy én thude diét co trongthure té.

Trong cic nghién ctru tiép theo, viéc thu thap
day du s6 liéu quan tric bao gdm ca dit 1iéu vé
thudc diét c6 khong chi trong méi truong nudc
ma con trong mdi trudng dat 1a mot budc
nghién ctru quan trong dé danh gia thém vé
tinh chinh xic ciia md hinh. Khi tit ca cac
thong s6 déu ¢6 sin, mo hinh PCPF-1@SWAT
hoan toan c6 thé md phong mot cach chinh xac
qua trinh phan hiy va lan truyén thude trir sau.
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