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Tém tat: Bai bdo trinh bay két qué wdc tinh vj tri, thoi gian déu tran nguoc thoi gian vdi két qué mé hinh
xdc dinh quy dao ddu nguorc thoi gian cho théy thoi gian xudt hién vét déu ddp tng duorc yéu cdu hé tro tim
kiém ngudn géc ddu khéng ré nguyén nhdn trén nén tdng WEBGIS cua ESRI va dé xudt thudt todn téi wu GIS.

Duwa trén thudt todn mé phdng mé hinh lan truyén phén ti Lagriange, trong dé viéc téi wu cdc thanh
phén déng lwc d€ phu hop trén méi trwong WEBGIS, bai bdo duwa ra trirong dong chdy HYCOM 1/12° va
trurong gid GFS 1/2° c6 kiém dinh phi hop vdi khu vire bién Viét Nam. Két quéd so sdnh dnh vé tinh Sentinel-1
vdi mé hinh xdc dinh quy dao nguoc thoi gian cho théy, gid tri phi hop nhét trong khodng 7 ngay qud khtr
(7 ngay du bdo). Cdc két qud cé thdi gian xudt hién vét déu trong 22 gio khodng ngay 9/5/2020 tai vj tri toa
dé 14,46° va 109,25° vdi d6 dai vét dau wdc tinh khodng 13 km, kich thudc phuong tién gidi dodn tir dnh
Sentinel-1A 130 m x 280 m (chiéu réng x chiéu dai).

Quy trinh xdc dinh quy dao tran ddu nguoc thoi gian dwoc két hop céng nghé Vién thdm - Hé théng
théng tin Pia ly, mé hinh déng lwc mé phdng qud trinh dbu tran nguoc thoi gian tich hop trén WEBGIS
phuc vu cbng tdc trng phé truy xudt ngudn géc déu tran khéng ré nguyén nhén trén toan bd ving bién cla

Viét Nam.

Tir khéa: WEBGIS, ddu tran nguwoc thoi gian, mé hinh téi wu GIS.

1. Mé& dau

Viéc xac dinh va tim kiém vi tri vét dau da
duwoc thyc hién bang rat nhiéu cdng nghé nhu
cong nghé Vién tham, cong nghé mé hinh sé tri
moé phéng nguoc thoi gian, hodc két hop vién
thdm va mé hinh s6 tri ngugc thoi gian. Tuy
nhién, viéc tan dung mot co s& dit liéu lon céc
s8 lieu vién tham cdc loai trong qua kh (khong
gidi han thaoi gian), cho phép xay duwng duoc mot
co s& dit liéu vé quy dao vét dau va cac théng sd
kém theo cé thé phuc vu t6t cho md hinh s tri
nguoc thoi gian tai thoi diém thu nhan duoc vi
tri, hinh dang vét dau. Cac s6 liéu nay phuc vu
cong tac danh gia cac kich ban mé phdng dé hiéu
chinh, kiém chirng, danh gia dugc mé hinh toan
sé st dung. Viéc xdy duwng dwoc moét co sé& dir
liéu vé cac thdong s6 dau tran két hop véi dir liéu
thay hai van thoi gian thyc va gan thyc dya trén
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mo hinh todn duoc nghién ctru phu hop véi khu
vuc Bién Dong s& tao ra mot cong cu hiru hiéu
trong xac dinh vj tri, thoi gian, ngudn géc dau
tran ho tro xac dinh nguyén nhan sy cd tran dau.
2. Phurong phap nghién ctru va sé liéu dwoc sir
dung
2.1. Phwong phdp nghién ciru

Daivéi dau khdng rd nguyén nhan s& di chuyén
nguoc hudng va cung téc d6 véi dong chay cla
thay triéu, nhung chuyén déng cla né cling sé bi
anh huéng bai gid. Dau ndi s& di chuyén nguoc
theo chiéu gi6 vdi tdc dd khoang 3% tdc do gid
va 100% t&c dd dong chady bé mat bién (Hinh 1).
Do d6, v&i kién thirc vé céc ludng gié va dong
chdy phd bién, cé thé dy doédn t6c d6 va hudng
di chuyén cla dau néi tlr mét vj tri d3 biét. Phan
toan hoc clia (rng dung GIS nay st dung cac théng
s8 tuong ty (tirc 1a dau néi sé di chuyén nguoc
theo chiéu gié véi khodng 3% tdc dé gid va 100%
téc do hién tai), dé du bao chuyén déng nguoc
thoi gian cha dau trén mat bién.
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Hinh 1. Sy chuyén d6ng cta déu trén bién. Anh hudng cta 3% téc d6 gio két hop vdi 100%
téc do hién tai dan dén chuyén déng cua déu tir diém A dén diém B [6]

2.2. Thudt todn dworc st dung

Viéc thiét ké két qua trén modi truong
WEBGIS, duogc thiét k€ qua phan mém ArcGIS
server, trong d6 chi str dung 2 trwdng dong chay
va gié, nham tan dung kha ndng tinh toén trén
moi trudng mang, hoat déng dam bao 24/24,
thuat todn cho mé hinh t6i wu GIS d3 duoc dé
xuat co kiém chirng vai cac két qua vé tinh.

M6 hinh gdbm c6 module van chuyén duorc
trién khai tr mé hinh van chuyén phan ti
Lagrangian (Hinh 2). Qud trinh chuyén ddng cla vat

Vi tri cda cac hat dwoc tinh todn bdi cac vj tri dac
biét trong van chuyén gay ra do dong chay, gi6 va
khuéch tan rdi théng ké Budc ngau nhién nhu sau:
a
= = Uy+k, Uy + D (1)
Trong d9, 1a dy/0x khoang thay déi vj tri cla
vat thé, U, la van téc do lyc téc dong clia cac qua
trinh thiy dong luc, U, la van toc gi6, k la hé so
khuéch tan dau do gié, D la thanh phan khuéch
tan roi duoc xac dinh theo:

4 . ] a%c a%c
thé duoc miéu ta bing viéc theo ddi mdt khu vuc 2= e+ D —s (2)
dam may chita cac hat tuong tu nhu cic vat thé. 0x 9x ey
INPUT: a_= (450-B6)*(PI()/180) Hudng dong chay dén

= Wind speed (B2)
- Wind direction from (B3)
- Current speed (B5)
= Current direction to (B6)

Chuyén dbi huéng hién tai
sang radian yé sua sai léch
tham chiéu (a. va a,)

OUTPUT:
Calculate Tractojy speed
vector (Speed Ts va
Heading), chuyén doi tur
sang toa do cuc

Hinh 2. So' dé khéi mé hinh téi wu GIS xdc dinh
gid tri cwdng dé va hudng cda quy dao dbu tran
nguoc thoi gian

a, = (450-B9)*(PI()/180)

l C =B5*Cos(a)
C, = B5*Sin(a )
W =0.03*Cos(a,) 3% cla van t6c gié thanh phan -x

l W, =0.03*Sin(a,) 3% clavén téc gid thanh phan -y

. . A '. ch = Cx + Wx ; YCW = CY + WV' TS = S(IRT(XCWA2 + chAZ)

ot mer g T, = ATAN2(X_ ;Y. ) - ham arctang, hay tang nghich ddo cla
l toa d6 x va toa do y da xac dinh.

. b Toc d§ va hwéng téi chia quy dao dau: Speed =T,

R ke NUX,,>0va Y, >0 th

286 (Xow VA You) Heading = 450 - (180*ATAN(Y_ /X_)/PI())

l NéuX_ >O0vaY_ <Othi

Heading = 450 - (180*ATAN(Y_ /X_, )/PI() + 360)

NéuX  <OvaY_  >=0thi

Heading = 450 - (180 - 180*ATAN(-Y_ /X_ )/P1())

NéuX  <OvaY_ <O thi

Heading = 450 - (-180 + 180*ATAN(Y_ /X_ )/PI() + 360)
Gia tri co mau dd 13 gid tri dau vao; Gid tri c6 mau xanh 13
k&t qua can tinh toan [6, 7]

Hudng gid di toi
Néu B3 >0va< 179 thi B9 = B3 + 180
Né&u B3 >= 180 va <= 360 thi B9 = B3 - 180
Van t6c dong chay thanh phan -x
Van t6c dong chay thanh phan -y
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2.3. Sé liéu dwoc st dung khr 7 ngay va du bdo 7 ngay; s6 liéu gié GFS 1/2° vdi
S6 liéu dong chdy HYCOM 1/12° véi s6 liéu qua s6 liéu qud khd 15 ngay va du bdo 15 ngay (Hinh 3).

Truong gio GFS 1/5 © (55,5 km)
Phan giai khong gian (20 x 20m)

I

—
— Kich thudc diem anh = % phan giai khong gian
Trudng dong chay HYCOM 1/12 © (9,25km) (10 x 10m)

Hinh 3. Mé té kich thudc Iwdi dGu vao cho mé hinh xdc dinh quy dao nguoc cla déu
va ddc tinh phédn gidi khéng gian énh vé tinh duoc st dung két hop

Bdng 1. Cdc théng sé cla dnh Sentinel-1

Ché dé Phan giai Khoang cach giira cac diém anh S6é lwong S6 lwgng quan sat
thu nhan rg x az rg x az quan sat tuvong dwong
IW 20x22m 10x10m 5x1 4.4
S6 liéu vé tinh Sentinel 1, ché dd thu nhén céc s6 liéu duwoc sir dung trong coéng cu tinh
ché& d6 Giao thoa dai rong phan véi khodng céch toan quy dao dau tran nguoc thoi gian Desktop
diém anh 12 10 m x 10 m (Bang 1). (Hinh 4).
3. Két qua 3.2. Céng cu WEBGIS online

Cacso liéu dwoc tai vé theo toa dd duoc khai

3.1. Cong cy Desktop bdo v&i budc qua khir 1a 7 ngay déi vdi trudng

D3 hiéu chinh t6c d6 gid va téc d6 dong chay dong chay (HYCOM) va 20 ngay véi trudng gié
tir md hinh phan tich vé diéu kién cda Viét Nam, (GFS), theo khuén dang NetCDF (Hinh 5, 6).

“{7’,% , 5' Cang cy xéc dinh quj dao ddu ngwoc thei gian

s

Nhap Tée dd git: 22 knots.
Nhap Hutng gié Tir dau toi 2
(0 Gén 359° 1r hwong Bdcy: [ 114°
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1
Nhap Téc 60 deng chiy: 1.1 knots. WNW e
Nhap Huong ding ohdy BI dén
dau (0 0én 359" tUr huor
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200° 2 Bl ik 1 2
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Hinh 4 . Céng cu tinh todn hwdng va dé Ién quy dao dau Desktop
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Hinh 5. Céng cu chiét sudt théng tin trivd'ng dong chdy va trudng gié truc tuyén
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Hinh 6. Céng cu trirc tuyén WEBGIS truy xudt quy dao déu tran khéng ré nguyén nhén [2, 3]

Cac vét do la vét dau tir vé tinh Sentinel-1;
Cac diém x la vét dau tr md hinh t8i wu GIS
(Bang 2). K&t qua wdc tinh céc yéu té vét dau,
phat hién tau thuyén va wdc lvong gid voi két
qua md hinh ngugc thoi gian cho thay thoi gian

Bdng 2. Bang wéc tinh cdc théng sé cda phwong tién xa théi

xuat hién vét dau trong 22 gi& khoang ngay
09/5/2020 tai vi tri toa do 14,46° va 109,25°
V@i do dai vét dau wdc tinh khoang 13 km, kich
thudc phwong tién gidi dodn tir anh Sentinel-1A
130 m x 280 m (chiéu réng x chiéu dai).

1T Vidé Kinh dé Chiéu réng Chiéu dai
Phuong tién_000 14,55 109,35 60,0 60,0
Phuong tién _001 14,66 109,07 170,0 80,0
Phuong tién _002 14,54 109,21 160,0 280,0
Phuong tién _003 14,48 109,22 140,0 270,0
Phuong tién_004 14,46 109,25 130,0 280,0
Phuong tién_005 14,45 109,24 110,0 260,0
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Két qud M hinh khi két hop véi két qua giai
doan anh phan gidi 10 m s& lam tang kha nang
phat hién nguyén nhan dau tran khu vuc ven
bién.

4. Két ludn

Thuét todn tdi wu GIS dwoc sit dung cho bai
todn truy xudt quy dao nguoc thoi gian trong
coéng tac tim kiém, phong nglra, &rng phod su ¢d
tran dau chuwa rd nguyén nhan, dua vao cac tham
s6 thay hai van treong dong chdy va trwong gid
cho khu vuc cha Viét Nam.

Da&i véi cdp ng phd co s& va khu vuc (ti
2 tinh trd nén), trong pham vi 7 ngay, cdng cu

cé két qua tuwong doi tét vé vi tri thoi gian va
nguyén nhan dau tran. Hé théng tan dung moi
trudrng WEBGIS hoat dong truc tuyén ché do
24/24 v&i cac thong sd dau vao tir md hinh phan
tich khu vue cé hiéu chinh.

Da&i vai nhitng sy ¢ mang tinh Quéc gia,
cdng cu cling budc dau cho két qud ban dau, tly
thudc vao pham vi va thdi gian xady ra suw c6 sé
két hop véi cdc md hinh khac chay trén Desktop
dé tham gia céng tac phong nglra, (rng phd va
giai quyét sy cd mét cach kip thoi.

Tat cd cong cu va dit liéu vién tham, thly hai
van hién nay déu dugc khai thdc khéng mat phi
cho toan bé vung bién cta Viét Nam.

L&i cédm on: Tdc giG xin cam on dé tai cdp bd “Nghién ctru phuwong phdp ky thudt xdc dinh vj tri, thdi gian,
ngudn géc déu tran phuc vu hé tre xdc dinh nguyén nhdn sw ¢ tran déu” Ma s6: TNMT.2018.05.39 (Kém
theo quyét dinh s6 2905/QP- BTNMT ngdy 19 thdng 9 ndm 2018 cda B6 Tai nguyén va Méi truong).
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Abstract: The article presents the results of estimation of locations, time of oil spills back in time with

model results indentifying the trajectory of backward-in-time oil spills, showing that the time of oil streaks
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meets the requirements for tracing support of unexplained oil origin on ESRI's WEBGIS platform and
proposal of GIS optimization algorithm.

Based on the simulation algorithm of the Lagriange element propagation model, in which the
optimization of the dynamic components to match on the WEBGIS environment, the article gives HYCOM
1/12° current field and GFS 1/2° wind field calibrated appropriate with the marine area of Vietnam. The
results of comparing Sentinel-1 satellite images with the time-reverse trajactory model show that, the most
suitable values are in the 7 days in the past (7 days forecast). The results having the time of oil streaks are in
period of 22 hours on 9 May 2020 at coordinates 14.46° and 109.25° with an estimated oil streak length of
about 13 km, vehicle size interpreted from Sentinel-1A image of 130 m x 280 m (width x length).

The process of determining the Backward-in-time oil spill trajectory is intergated with Remote
Sensing - Geographic information system, dynamic model simulating the Backward-in-time oil spill trajactory
integrated on WEBGIS for the response to investigation of the origin of the unexplained oil spill in the entire
the marine area of Viet Nam.

Keywords: WEBGIS, Backward-in-time oil spill, GIS optimazation Algorithm.
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