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TOM TAF : Ngay nay, H¢ Théng Théng Tin Bja Ly (GIS) la m¢t céng cu rdt hitu dung va

duge diing trong nhiéu lanh vuc, vi du: bdo ton méi truong, diéu khién giao théng, ... Co
s& ciia GIS bao gém hai thanh phdn chinh la bdn dé 56 héa va céng nghé quadn ly co s& dit
liéu.

Cé rdt nhiéu phuong trinh mé td é nhiém cho biét vi tri 6 nhiém, néng dé é nhiém tai mjt
thoi diém, néu cho biét mét s6 dit lidu cdn thiét. Nhung rdt khé khdn trong viéc xdc dinh
vitng & nhiém trén bién khi ding céng cu todn hoc, ddy ciing la nguyén nhdn khéng thé cé
duge mét quyét dinh diing ddn nhanh chéng dé citu cdc sinh vdt, sitc khde cua ldai ngudi,
... (vi khéng biét dugc pham vi 6 nhiém va néng d¢ 6 nhiém tai mét ving .)

Hy vong phdn mém nay (Computing Pollution phién bdn 1.0) c6 thé tién déan ving 6
nhi&m, ndng g 6 nhiém, .. mét cdch truc quan trén bdn dé.

MG PAU

Hién nay trén th& gidi di c6 nhiéu nghién citu @ng dung ctia GIS vao quin 1y,
bdo vé modi trudng nhu: AIR QUALITY & HEALTH, CORNWALL LIFE, FOREST
IMAGE, GISME, ... da phin cdc phaim mém déu st dung GIS lam cong cu dé khdo sit.
Nhung hién nay chira c6 phin mém sit dung dé khdo st 6 nhiém bién dugc thudng mai
héa ma chi 12 mdt vai cdng cu trong phong thi nghiém chuyé&n nganh, dé tai ndy mong
muén s& 1a mot cong cu tin hoc ¢ thé gitip ich cho mdt s& ndi khdo sdt 6 nhi€m trén
bién tryc quan, gitip ¢6 duge ddnh gid tam thdi nhanh chéng.

Ngudn gdc cdc dang 6 nhiém dai duong hién nay chii y&u do con ngudi tic dong
trc ti€p nhu x4 thai vt chat hay ning lugng mét cdch tryc ti€p hay gidn ti€p vao dai
duong gy tdc dong xau vé& thiét hai sinh vat bién, gAy nguy hi€ém siic khde loai ngudi,
4nh hudng cdc hoat dong trén bién nhu ddnh bit thdy sdn, 1am suy gidm chat lugng
nude bién va han ché nhiéu 1gi ich ciia bién.

Cédc qud trinh chuyén dong chit bdn x4y ra trong ty nhién rdt phifc tap va chiu
4nh hudng nhidu y&u t§ khdc nhau, do d6 md hinh todn hoc chi ¢6 thé mo ta moat céch
gin ding. Cédc chit 6 nhiém chiu tic dong clia cdc qua trinh truyén tai, khuéch tdn,
chuyén ddi( do phan wng héa hoc, sinh hoc, phdn ra phéng xa, bi hap thu bdi thiy sinh,
két tha, ling dong, bay hdi, ... ). Do quéd phifc tap nén chiing ta chi khdo sdt bai todn 6
nhi€m bién bdi cdc chat thiy 1y.

MO HINH TOAN

Néng d6 chit & nhi&m xem nhu khdi lugng Am cta hdn hgp chia cho moat don vi

e A
thé tich Av, ¢ = i
AV
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Dong hdn hdp g qua mdt don vi thé tich AxAy trong mot khoang thdi gian At 13
Am

1= Axhyii

Goi c(x,y,z,t) 1a ndng db chdt 6 nhi€m tai toa do (x,y,z) vao thdi diém t, K4, Ky,
K; 1a hé s6 khué&ch tén theo chiéu x, y, z tudng tng: truc x song song bd, truc y vudng
géc bd, va truc z hudng tir mit bién xudng ddy. Va (u,v,w) I1a van t8c dong chdy trung
binh. Thi phuong trinh s€ la

B 0, B0, B0 0, By Be) ol 3],
ot Ox oy 0z ox\ "ox) oy\ ’oy) oz\ ‘oz

Trong thyc t&€ c6 thé gid thi€t Ky = Ky = Ky . Véi diéu kién bién dé gidi phuong
trinh 1a: gid thi€t ton tai khodng cdch di xa dé ndng d6 chit 6 nhiém din v& 0, chat 6
nhiém khong bi€n déi tif nudc sang khong khi, hay qud trinh khuéch tdn chi dién ra
trong nudc thi trén mit phing z = 0 cdn dat diéu kién “phdn xa” clia chit 6 nhim, tirc
dc/6z = 0. Piéu kién ban diu ciia bai todn 12 sy hién dién Q kg cha't 6 nhidm & gdc hé
truc toa dd khi t = 0. Xét ba trudng hgp sau:

1. Ngudn thai 12 ngudn titc thdsi va khong c6 dong chdy trung binh
Do d6 (u,v,w) = 0. Phuong trinh la
2 2 2
& (BB PR, e B ¥ )
ot "\ Ox dy Oz

s€ c6 nghiém la

0 " +p'). 2
c(X. V. 2z, t)y= — exp| — - 3
(3,521} \/’gf}leLKztB xP‘i 4Kt 4K 1 ©)

2. Ngudén thdi 13 nguén tfc thdi vd c6 dong chdy trung binh
Thong thudng néu c6 dong chdy thi dong chdy s& chdy gin bi va doc theo bd vdi
vn tdc uy vy v = w = 0. Nghiém phudng trinh la

0 ~(e-sigffeg? o ] n

elx.yzt)= —— X
S )\/gtstKz,a f{ 4K, 1 4Kt

Nhin thdy néu ta thay x” = x — ugt vao thi (4) thanh (3)

3. Ngudn thdi 1a ngudn lién tuc

Trong trudng hdp ndy vdi gid thi€t tinh ditng cia ngudn thii, téc dd dong chdy doc

theo bd 12 hiing s&, hé sd trao ddi 12 hiing s&, bd qua sy khuéch tdn doc theo ddong chdy,

ta di tdi phudng trinh lan truyén dang:
2 2

unﬁzK,g—c—-H{?—c— (5)

x o o

Gid sl ngudn thii c6 cong sudt q(g)/s va vdi diéu kién bién nhi trén ta c6:
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Vo 2 _uy’ 6
rd) e ex”[ 4K,x 4K x o

MO HINH DU LIEU
T& chie dit liéu ban db trén tip tin gdm 3 loai tép tin:

- Tap tin (.ID) qudn 1§ cdc théng tin chung nhit cho cdc ddi twdng: diém, dudng,
viing, va cdc label & dang text trong cdc ban ghi ¢ kich thudce ¢ dinh. Vdi cdch ti€p
cdn nay cho phép gom cdc ban ghi thanh cdc khéi dé cé thé truy xuat d& dang. Tip
tin(.ID) ddu tién c6 viing header d&é md t3 cho cdc thong tin cd ban cta 1dp dif liéu
thong tin dia 1§ nhu: s6 lugng cdc phdn ti (Entity) cia mdi loai ddi tugng, hé
chi€u(Projection),... Sau dé tudn ty cdc ban ghi cd dinh duge sip x&p theo thit ty chi s&
ting din. C4c chi s6(Index) ciia m&i phan ti nhu tén dé€ phan biét giita cdc phin ti vdi
nhau phuc vu cho qud trinh tim ki€m. Trong mdi bdn ghi c¢6 luu cdc théng tin quan
trong 1a dia chi d€n vaing dit liéu chi ti€t trong tap tin(.DAT), kich thudc ding ky cilia
viing va kich thudc dit liéu chi€m thyc sy trong viing d6. Quan trong nita 13 ¢6 cd trang
thdi cho biét trang thdi hién hanh clia ban ghi va kiéu d&i tudng.

- Tap tin(.DAT) dé€ quén ly thong tin dic thit cho mdi loai d&i tugng riéng biét.
Pau tién trong khai dif liéu 1a thong tin thudc tinh (Attribute) thé hién ddi tugng, sau dé
la thdng tin cdch doc dif liéu ctia mdi loai dit liéu (Descriptor) va cudi cting 1a dit liéu
chi tiét.

- Vdi cich xdy dung dif liéu trén, cho phép hé thong truy xud't dén cdc ddi tugng
dé dang, nhanh chéng va d& dang quan Iy sit dung bd nhd hdp 19. Céc Idp dit liéu thong
tin dia 1y c6 thé lién k&t thanh nhém chita trong tap tin(EMP).

P6i véi dit liéu 2 chiéu ciia bin db thi cdf trang thdi cé thé 1a khung chit nhét bao
quanh tit cd cdc ddi tugng chita trong block d6, va dudc Iuu trén c4u tric dif liéu ciy R.

Dua trén cdch t8 chifc trén, ta t§ chic udi dit liéu dudi dang bang, gdm nhiing
bang dit liéu sau:

Tén hang Mé ta

Chemicals | Tén cdc héa chdt ma ngudn thai thii ra

DataGrid Luu cdc thude tinh ciia 1u6i
Grid Luu c4c thong tin vé 1udi
Sources Luu giit cdc thdng tin vé ngudn thai

Céc k€t qua tinh todn ciing dugc Iuu trit & dang c4c bang, s Iigng bang thay ddi
thy theo s6 budc thdi gian duge chon va s& loai chat thii tham gia vio qué trinh tinh
todn.

Tén bing Mb 3
Index Lutu trif thong tin v& budc tinh todn.
ComputingGrid M6 4 luéi tinh todn, ludi ndy rdt cin thi€t cho
viéc hién thi k&t qua tinh todn.
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PHAN MfiM COMPUTING POLLUTION VER. 1.0

Phin mém nay vdi phién bdn ddu tién Ver. 1.0 ¢6 giao dién nhu hinh v& dudi
day.

Cho phép ngui sit dung d& dang xdc dinh vang 6 nhiém, do rong ving & nhiém,
cdc ndng dd 6 nhi&m khac nhau tai thdi diém no.

Trong khi viét chuong trinh ta c6 mdt s8 nhin xét sau:

o Céc 6 ludi & viing d4t lién s& khong can tinh todn, vi chat bdn chi d&n by rdi
thoi.

e Céc 6 Iudi nim phia trén( hodc dudi) cdc ngudn thdi trén cung( hoic dudi
ciing) d6i vdi hudng chay di xudng( hodc di 1&n) s& khong can tinh todn.

e Cic ngudn thii lién tuc s& chi cin tinh to4n mdt 1in duy nhit.

e Cd sd dif liéu Iuu theo chuén cla Accesss s& gidi han cdc bang tinh c6 s6 cdt
khﬁng qué 255 cit.

« Computing Pollution
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Giao dién cta Computmg Pollution Ver. 1.0
Phin mé&m 12 mdt cdng cu mdi hién nay cho phép ddnh gid mdt cach tuong ddi su
& 6 nhi&m bién trén mdt viing ban dd mdt céch tryc quan cu thé. Cho phép ngudi st
dung c6 thé tién dodn pham vi 6 nhiém, mic do 6 nhi&m tai tirng thdi di€m trén ving
bién va ciing nhu bit rd vi tri dia 1y viing bd bién c6 bi 6 nhidm hay khong dé c6 thé
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dua ra mot quyét dinh nhanh chéng kip thdi khic phuc hiu qua.

Cd sd dif lidu lwu trit Access cho phép chudng trinh ¢6 thé tuong tdc mot vai cd s&
dit liéu thong dung khdc ma khong gip kh6 khiin, tuy nhién nhu da c6 nhén xét & trén
khi dung Access vin con han ché.

Hién nay c¢6 nhiéu mé hinh todn hoc dugc nghién citu cho bai todn 6 nhi€m trén
bién, nhung chua c6 mét ddnh gid cu thé vé tirng mé hinh todn hoc, do d6 ching ta
khong thé€ so sdnh trong thdi diém hién nay: Hy vong mdt tuong lai khdng xa ching ta
s€ c6 mdt ddnh gid xdc thuc md hinh. Trong khi chdf doi toi sit dung md hinh todn hoc
nay da dugc cdc nha khoa hoc Nga dua ra, cling nhu cdc nha khoa hoc trén thé gidi
chdp nhén.

Tuy nhi€n chuong trinh vin cdn han ch& vé t6c do x& 1y, thuc thi chdm va ¢ thé
khong thuc thi duge n€u dit 1iéu qud 16n do st dung cd sd dif liéu Access, phai biét dau
la 6 ludi trén bién; dau 1a 6 ludi trén d4t lién,...

MARINE POLLUTION SIMULATION IN GIS
(Software Computing Pollution Ver. 1.0)

Tran Thi Le - Bui Ta Long - Pham The Bao

ABSTRACT : Today, Geographical Information System (GIS) is an implement that it is
useful and used beside a lot of fields, for example: conserve environment, controlling
traffic, ... Basic of GIS contain digital map and database managing technology.

At present, environment is polluted when human develop. Marine environment is special
environment that human can get more and more rich natural resources. If it is not
controlled and conserved, the natural resources have been exhausted.

Many describing equations that you can know the polluted place, concentration of pollution
at the time, if you give some information. But it is more difficult to bound polluted area on
the sea with mathematics, it is a cause that you can not give a timely decision saving
creature, health of human, .. (you don’t know polluted rang on map, polluted concentration
of an area).

1 hope this software (Computing Pollution Ver. 1.0) which can help people to predict
polluted region, polluted concentration, ...on visual digital map.
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