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TOM TAT: H¢ thong théng tin méi tmo’ng hé tro thong qua quyet dinh méi truong can
phai thoa man mgt loat cdc yéu cdu trong qud trinh xdy dung né. De c6 thé thong qua quyet
dinh, hé thong can thiét phai cé cdc cong cu xir ly thong tin  quan trdc méi trieomg va nhdt la
Pphdi duwgc trang bi cdc mé hinh mé phong cdc qud trinh dién ra lrong moi truong. Diéu nay
that dé hiéu boi vi hé thong “gid thiét — tinh todn thi nghiém — kiém nghiém thiec té” chinh la
co s0 cua moi nganh khoa hoc hién dai.

Bai bdo nay trinh bay két qua xdy dyng mot mo hinh tich hop CSDL mdi truong, GIS va
mé hinh todn thanh mgt cong cu duy nhdt gitip cho céng tdc quan ly va thong qua quyét dinh
trong moi truong khong khi chiu sy tdc dong cia cdc hoat dong san xudt cuia con ngudi. San
phdm chinh ciua nghién ciru nay la phan mém ENVIMAP (ENVironmental Information
Management and Air Pollution estimation). Véi viéc g dung GIS, ENVIMAP la céng cu
tric quan, giup cho cong tdc quan ly dirge thudn loi.

1.MO PAU

Viéc hudng téi muc ti€u phat trién bén viing da 1am nay sinh ra mot 16p rcfmg 16n céc bai
todn bao vé mbi trudng va quan ly chét lugng mdi truong. Vi muc tiéu kidm sodt moi
truong mot cach khach quan, c6 co sé khoa hoc chit lugng méi trudng céc tram quan tric moi
trudng duge xdy dung. Khi da c6 nhiéu s6 liéu quan tréc thi budc tiép theo can phai lam dé 1a
xdy dung cac cong cu xir ly s liéu, két hop v6i mo hinh dé hd trg cho cac nha quan ly ra
quyct dinh. Viéc xay dung céc hé théng qua quyét dinh 12 mot bai toan khdng don gian, bao
gdém xéc dinh ti€u chi, tham so, céc co s& phéap ly cia cdng tdc quan ly ciing nhu nhitng khia
canh v& ky thuat khéc. C6 thé thiy ro diéu nay trén vi du bai todn quéan 1y va gidm sat & nhiém
khong khi cho mdt mot viing lanh thd. Cén phai quan 1y cdc phat thai tir cdc nha may céng
nghlcp dang 1am viéc trong ving, luu y t6i dac diém cua ché dd khi tuong thiy van, tiéu
chudn méi trudng cling nhu céc muc tleu kinh té - x4 hi. Vi vay dé c6 thé xdy dung dugc céc
céng cu hd tro théng qua quyét dinh cin phai (g dung ly thuyét hé théng va céng nghé théng
tin.

Trong hé thong quan Iy chat lwong mai trudng ndi chung va khong khi néi riéng, mot
nhanh quan trong 1a klem sodt nhitng anh hudng do tac dfng cua con ngudi — & day nhin
manh t6i hé théng quan tric mdi trln’mg Chirc ning quan tric m01 trudng bao gbm khf)ng chi
1a quan sat tinh trang moi trudng ma con lam sing té céc nguon gy 6 nhiém va cic yéu t6
con ngudi, danh gié trang thai, tinh trang mbi trudmg tir quan diém cic tiéu chudn quy pham
du bao nhitng thay dbi co thé & m01 trudng xung quanh dudi tac dong hoat dong kinh té cuia
con ngudi, soan thao ra cic khuyén cdo nhim tlen hanh mét cdch t&i wu nhét cac bién phap
bao vé moi truong. DE thyuc thi chitc ning ndy cin thiét phai sir dung cac phuong phap tinh
toan dinh luorng Dé thiét ké mot hé phirc tap nhu vdy, theo kinh nghiém thuc té ngudi ta thiét
ké cac khoi riéng biét va sau d6 tich hop ching lai v6i nhau dé thénh mdt cong cu duy nhit.
Trong hé thong nhu vay khéi cac mé hinh toén hoc déng vai trd rat quan trong. Mo hinh toén
da tir lau va rat virng chéc tré thanh vii khi rat manh dé nghién ciru khoa hoc. Néu két qua tinh
toan theo moé hinh va thuc nghi€ém tuong dbi glong nhau, ngudi ta s& sir dung md hinh toan dé
thay thé cho cac phép do.

Bén canh md hinh toan, tinh higu qua va kip thdi trong cong téc bao ve moi truong phu
thudc dang ké vao mirc d6 va chét luong thong tin dugc cung cap cho céc cp c6 tham quyén
vé tinh trang méi trudng khu phu cén va céc nguon gy 6 nhiém xung quanh d6. Bé quan ly
moi truong ¢ hidu qua ngudi can bd quan 1y can phai cé duge théng tin nhanh chéng ve cac
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dic trung tong quét tinh trang mdi trudng trén co s& d6 méi ¢6 thé thong qua quyét dinh mét
cach chinh xéc. Sy phat trién cling nhu thanh twyu cta nhidu nganh khoa hoc nhét 1a ciia cﬁﬂg
n.gnhé th.c“)ng .tin (CNTT) cho phép giai quyét tbt bai toén ndy. Hé théng q'uén ly méi trudng
hién dai phai dua trén céc giai phap céng nghé hién dai: két c4u ha ting thng tin vdi hé théng
vien thdng c6 toc do cao dé trao ddi théng tin do céc chuong trinh quan tréc dugc thuc hién
biing cdc phuong tién hi¢n dai. Co s& cita hé théng quan 1y phai 14 mdt b céc thiét bj phan
tich chuyén ding va céc hé thong ty dong dugc thiét 1ap tai tht ca cdc cdp quan Iy ¢6 thim
quyén.

Trong bai bdo nay trinh bay mt s6 két qua budc ddu xay dung cong cy hd tro thong qua
quyét dinh cho cong tic quan ly va gidm sat 6 nhi€ém méi truong khéng khi. San phdm cua
nghién ctru nay 12 phan mém ENVIMAP (viét tit cia cum tir tiéng Anh: ENVironmental
Information Management and Air Pollution estimation). D& xay dung ENVIMA—P,céc tac gia
dya trén co s& ly ludn va thuc tién duge thuc hién trong nhidu nam qua. Cong nghé dugc sir
dung & day 1a cong ngh¢ tich hgp CSDL méi trudng, mé hinh toan va GIS thanh mét cdng cu
duy nhat cho ngudi sir dung /[3]-[4])/. Tai cdc Hdi nghj khoa hoc v& GIS va vidn 'tham, céc
nghién ciru va ing dung nay thuong dugc xép vao tiéu ban « GIS va cdc hé hé tro thong qua
quyét dinh ».

2.MUC TIEU, CAU TRUC VA CHUC NANG CUA PHAN MEM ENVIMAP

Sy lan truyén céc chit 6 nhiém khong khi theo dién rong trong khi quyén co6 thé gay ra tén
that nang né (it nhat dudi céc diéu kién khi tugng ndo dd) cho nhi€u viing khac nhau méc du
trong nhing ving ndy khong ¢6 bit ky ngudn thai 16n nao. C6 hai cau hoi dugc quan tim
nhi€u nhat can tra 10oi la:

(1) Su tham gia cua cac ngudn thai tir mot ving da cho dén céc ving lan cén dién ra nhu
thé nao ?

(2) M&i lién hé gitta mirc phét thai véi mic 6 nhiém tai cdc ving lan cén ?

Viéc giai dép hai cau hoi trén s& giup cho nf) lyc giam mirc d6 6 nhiém dén mirc qui dinh
mét cach t6i wu. ENVIMAP dugc xdy dung nham gitp cho cdc nha quan ly giai quyet t6t hai
cau hoi dugc dat ra & trén. Phin mém ENVIMAP phién ban 1.0 ra doi nam 2003 dya trén co
s& ning cép va chinh sira phin mém CAP 2.5 /[4). Sau gin 2 ndm vén hanh, t6i thing
11/2005 phdn m&m ENVIMAP 1.0 dugc ning cip thanh phién ban méi 2.0. Phin mém
ENVIMAP phién ban 2,0 hudng téi nhitng muc ti€u sau day :

- Quan ly cac ngudn thai cb dinh (cu thé 12 c4c dng khoi).

Cho phép tinh toan anh hudng ctia céc ngudn thai 1én birc tranh 6 nhiém chung.
Thue hién céc béo céo v& céc ngudn thai ciing nhu céc két qua tinh toén.

Cho phép nhép va luu trir cée dir li€u li€n quan t6i khi tuong.

Cho phép nhép va luu trir céc dir li€u li€n quan téi chét lwong khong khi xung quanh.
Tich hop céc van ban phép ly lién quan t6i quan 1y chét lugng khong khi.
ENVIMAP 2.0 gdm 5 khéi chinh lién két v6i nhau (Hinh 1)

- Khéi CSDL mbi trudmg (lién quan t6i méi trudng khong khi) (Hinh 2).
- Khéi mé hinh (trong phan mém ENVIMAP 12 mé hinh Berliand).

- Khéi GIS - quan ly céc dbi tugng mot cch truc dién trén ban db.

- Khéi thyc hién céc béo céo thong ké.

- Khéi h8 trg cac vin ban phép qui.
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Hinh 2. So dd céu triic ciia module CSDL méi trrdng trong ENVIMAP

cssXx

Céc chiic nang tao déi tuong quén 1y trong ENVIMAP :

2.1.Tao cic ddi twong cin quin ly

Tao Co sé san xudt (CSSX): Déi tugng ngudn thai dugc ENVIMAP quan 1y thudc céc
CSSX. ENVIMAP cho phép ngudi dung chirc ning tao méi cdc CSSX va dua vao CSDL.

- CSSX c6 thé nim ngoai khu céng nghiép (KCN) khi d6 CSSX nay thude cdp 1 ;

- CSSX ¢6 thé ndm trong mot KCN nao d6. Khi d6 KCN Ia déi tugng cép 1 con CSSX
nay thudc cap 2.

Céac CSDL lién quan téi CSSX gdm :

Tén CSSX

Thudc Ban nganh chirc néng (vi du thudc S& Cong nghiép,...)

Thanh phén kinh té: (Co quan nha nuée, Cong ty lién doanh, Tu nhén, ...)
Thudc Nganh cdng nghiép

Ma nganh céng nghiép

Danh muc c4c ngudn thai diém thuéc CSSX

Tén giam dbc (dién thoai, fax, e-mail, web site)

Tén ngudi phu trach vé méi trudng

Céc thong tin nay s& dugc ENVIMAP sir dung d& xuét ra cac bdo céo cin thiét phuc vu
cho muc ti€éu quan ly.
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Tao cdc dng khdi trén ban dé sé : céc thong tin thudc tinh ciia dng khéi dugc trinh bay
trong bang dudi day :
Bing 1. Thong tin lién quan t&i 6ng khéi

Thong tin lru trir | Kiéu dirligu | Kich thuéc toi

da (byte)

Id Int +

Mi dng khéi Char 50
Tén dng khéi Nvarchar 53
Kinhdo i varchar
“Vido varchar

X (® Float 8

Y i(*) Float 8
Chiéu cao Float 8
Pudng kinh Float 8

Tao cdc vi tri Iay mdu khong khi cho muc tiéu quan trdc : Theo cac chuong trinh khac
nhau, hang nam tai méi viing déu ¢6 tién hanh 14y miu phan tich chat lugng khong khi trong
ving. Céc dir liéu nay cd y nghia phap ly quan trong nham dwa ra cac quyét dinh quan ly
hanh chinh. Hién nay nhiéu tinh thanh cta dat nuérc cac sb liéu ndy ndm rai rc trong nhiéu
tai liéu khac nhau rat kho khai théc. Boi véy cén thlet phai xéy dung mét céng cu tin hoc trg
gitp cong tac quan Iy tong hop va th6ng nhat céc sb liéu quan | tric ndy. Phin mém ENVIMAP
2.0 hd trg chitc ndng tao ra cc vi tri ldy miu mai trén ban db va nhap két qua quan tric vao
ENVIMAP.

Tao cdc diém kzem sodt chdt heong khong khi : Trong mdt viing can quén 1y, lu6n c6 mot
sb diém nhay cam cin gidm sat chit ché chét lucmg mdi trudng nhu: vi tri gan trudng hoc,
bénh vién, khu dan cu, khu du lich, ... Phin mém ENVIMAP cho phép ngudi diing c6 thé tao
ra cdc vi tri nhu vdy trén ban db. Cac vi tri nhu vy duge dua vao CSDL phuc vu cho muc
tiéu quan ly. Vi du nhu khi tinh todn theo mo hinh Berliand sy lan truyen 6 nhi€m, phin mém
ENVIMAP 2.0 s& xuét cac két qua tinh toan tai céc diém kiém so4t chat lugng khong khi.

2.2 Quﬁn Iy théng tin quan tric

Céc sb liéu quan tric thay ddi theo thoi gian duge quén 1y trong phan mém ENVIMAP
2.0 théng qua céc g:ao dién than thién dugc xay dung rxeng Nhur di biét cac thong tin méi
truong thudng xuyén thay dm theo thoi gian, chinh vi vay dé quan ly nhém thong tin nay,
ENVIMAP sir dung phdn mém quan trj CSDL manh va dé sir dung nhu MS Access.

Nhém thong tin thay ddi theo thdi gian duge quéan 1y bdi ENVIMAP gﬁm s6 ligu quan
tric chit lugng khéng khi, s liéu khi tugng, tai luo‘ng 6 nhi®m tai c4c 6ng khoi (clng cédc
théng tin khac di kém nhu nhiét do khi thoét ra, vén tdc khi phut,...).

Pé nhép céc sb liéu ndy vao ENVIMAP, ngucn sir dung cin chon vi trf quan tric (tram),
ngay, thang,nam Iay dir liéu. Céu trac dir liéu chét lugng khﬁng khi dugc xdy dung dua trén
thuc ti&n quan tréc tai mot s6 tinh thanh cia Viét Nam Phén duéi day trinh bay mot sb cu
tric dir liéu thay ddi theo thoi gian dugc ENVIMAP quaén ly.

2.3.B4o cdo théng ké

ENVIMAP 2.0 cho phép thuc hién cdc dang béo céo dya trén sb liéu thay ddi theo thoi
gian sau day :

- Két qua quan tréc chit luong khong khi tai cic diém quan tric (mét hay nhiéu tram do
ngudi ding tay chon).

- Két qua tinh todn ndng d6 chit 6 nhidm tai cdc diém kiém soat theo md hinh todn

Berliand; Két qua tinh todn nbng do cuc dai chét 6 nhiém khong khi duge tinh do nhém céac
8ng khoi (tinh theo mé hinh Berlland) ciing nhu do tirng 6ng khéi.

ENVIMAP hd trg ngudi dung iva chon thém mot s6 chirc nang nhu; thé hién dudi dang
dudng ddng mirc, c6 ludi, dudng déng mic duge t6 dic hay khong t6 dac, dudmg dd thi.
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- Cho phép in ra % phat thai dong gop dbi véi timg nguon thai 6 nhiém khéng khi.
- Cho phép dua ca Text 1&n db thi vao trong B4o céo tong hop.

- Luu két qua thanh file theo dinh dang doc, excel, pdf, ... Cho phép giri béo céo qua E-
mail.

2.4.Tinh toan s phat tin 6 nhiém theo mé hinh

Nghién ctru ting dung mé hinh phat tan & nhiém khong khi trong thuc té 12 mét chi dé
riéng ré. Trong khudn khd mot bai béo c6 gi6i han, & ddy khong trinh bay chi tiét. Ban doc
quan tam cé thé xem trong nhiéu tai liéu chuyén nganh.

Nhém tac gia thue hién d& tai ndy ciing c¢6 nhiu nidm nghién ciru vé mé hinh khéng khi
tmg dung cho mac d6 dia phuong /xem [3],[5], [6]/ M0 hinh duoc cai dat trong ENVIMAP la
mo6 hinh Berliand, ma theo sy phén loai cta T6 chirc khi twong thé gidi thuée nhém Mbd hinh
théng ké thuy dong, hodc ly thuyét nira thir nguyén (con goi 1a md hinh K). M6 hinh nay dugc
Berliand (Nga) hoan thién va ap dung & Lién X6. (6} Vlet Nam, KS Nguyén Cung la mét trong
nhung ngudi dau tién ap dung md hinh ndy cho mét s6 cong trinh, dy an phia Bic. Trong thoi
gian qua nhém nghién ctru cia GS. Lé Pinh Quang ciing nhu GS. Pham Ngoc Hé da Ging
dung md hinh nay cho nhiéu tinh phia Béc nhu Ha Noi, Hai Phong,...

Gia thiét riing van téc gi6 theo hudng gi6 Vy va hé sé khuéch tan réi theo phuong dimg k,
va phuong ngang ky, duoc cho duéi dang nhur sau:

V. =u{-§—] ik, =k1[ziJ skh=ku
1 1

trong d6 uy , k, — 1 van toc gi6 va hé sb rbi do dac va chinh ly tai do cao z, = Imét; nia tham
s6 khong thir nguyén duge chinh ly tinh toén tir s liéu do dac trong tang khéng kh1 sat dit &
cac khu cong nghigp (thudng thi nguoi ta ldy xdp xi n= 0,15, z; = 1m, ko duoc x4c dinh trén
co s& giai bai toan nguoc khuéch tan réi /xem [3]/.

Dbi voi ndng do chat khi hay bui nhe tai mat dat, xuét phat tir cac gia thiét trén ciing nhu
xem xét 1oi giai bai toan bién lan truyen, khuéch tan chit 6 nhiém, Berliand d& dua ra cong

thirc sau:
M H1+n 2
C(xs Y:O) = 3/2 exp - ul 5 il y
2(1+n)k m’cox (1+n) kx 4kox

Trong d6 M la céng sudt nguon thai, H — la d6 cao hiru dung (nghia 1a bing chidu cao vét Iy
cua ong khoi cdng voi vét nang ong khél)

Tir cong thirc trén Berliand ciing nhén dugc hai dac trung quan trong d6 12 ndng dd cuc
dai va khoang céch (cach 6ng khoi theo huéng gi6) dat duge gia tri cuc dai do:
0.116(1+n)> M [ K& Y

w B30 Vkouy ™" 3 k(1+n)

2.5.0ng dung ENVIMAP cho mét déi twgng cu thé

ENVIMAP dugc thich nghi v6i mdt ving cu thé dugc thé hién thong qua ban dd GIS cua
viing dé. Trong bai bdo nay xem xét khu cong nghiép Hoa Khanh, Tp. Da Nang.

Céc dir liéu ban @3 nay duoc thyc hién tir céc dé tai, dw 4n khéc, theo chuan VN2000. Céc
dir liéu nay duoc ké thira va dua vao phan mém ENVIMAP.

Cm =
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Kich ban tinh toan

Khi tweng:
T - Van tbc gié :>
DRYESE R - Huéng gi6 - Ban db 6
A frong l:: - Nhigt a9 gi6 nhiém
CSDL do
ENVIMAP == =
quan ly guon thai: T "
. Chidu cac Mt_) Eir:h berliand
- Buwéng kinh : =
- Nhigt a9 ki thodt ra —_ sBuu' :E;E E;i?g e
- Van téc khi thoat ra s, Al
- Tai lwong chét & nhiém
Thél;\g qua
quyét dinh
LUOI TiNH —

1
Hinh 3. Cic budc ciia qua trinh ty dong hoa tinh toan sy phat tén 6 nhiém khong khi trong ENVIMAP

Pé thuc hién danh gia anh hudng cia 21 dng khéi thude 13 CSSX thude Khu cdng nghiép
Hoa Khanh gy ra, cic tic gia da sir dung phin mém ENVIMAP. Céc dir liéu lién quan t6i
céc 6ng khoi da dugc nhap vao ENVIMAP.

Cac budc thuc hién kich ban tinh todn dugc trinh bay trén hinh 3. S6 liéu tham gia vao
kich ban tinh toén dugc trinh bay trén bang 2. Cac ngudn thai trong bang 2 dugc dua vao phén
mém ENVIMAP trén hinh 4. Tiép theo ENVIMAP thuc hién céc budc tinh todn theo md hinh
Berliand (hinh 5) va thé hién két qua tinh ton trén hinh 6.

Bang 2. Bang s6 liéu lién quan t6i cac dng khéi duge nhap vao ENVIMAP

STT | Tén Chiéu | Pudong | Nong | Nhiét | Téc do
cao kinh | do SO, | d6 khi | khi phut

(g/m’) (m/s)

1 | OKO1 15 0.5 20 150 3
2 [ OK02 15 0.5 24 180 2.5
3 | OKO03 12 0.35 30 200 3
4 | OK04 16 0.4 20 150 3
5 | OKO05 10 0.5 24 180 2.5
6 | OK06 8.5 0.33 30 200 3
7 | OK07 8 0.35 20 150 3
8 | OK08 102] 0.262 24 180 2.5
9 | OK09 19.5 0.8 30 200 3
10 | OK10 15 0.22 20 150 3
11|{OK1l | 6.5 0.25 24 180 2.5
12 | OK12 6.5 0.25 30 200 3
13 | OK13 55| 0225 20 150 3
14 | OK14 25 0.5 24 180 25
15 | OK15 10 0.3 30 200 3
16 | OK16 6 0.2 20 150 3
17 | OK17 4.5 0.25 24 180 2.5
18 | OK18 4.5 0.25 30 200 3
19 | OK19 21 1 300 150 3
20 | OK20 15 0.8 50 180 2.5
21 | OK21 15 0.8 40 200 3
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Hinh 6. Két qua tinh toén bdi ENVIMAP dugc thé hién dusi dang dudng ddng mirc
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Wit qua chay md hinh
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Hinh 7. ENVIMAP cho phép phan tich két qua tinh toan tai timg 6ng khoi

3.KET LUAN:

Trong bai bao nay trinh bay két qua xdy du‘ng cong cu hd trg cong tac quan ly va thong
qua quyet dinh trong bai todn gidm sét 6 nhiém khong khi. Céc két qua dat dugc vé mat ly
ludn va thuc tién cho phép khing dinh ENVIMAP c6 thé va cén thiét dugc ap dung cho cong
tac nghién ciru va giang day. Bai bdo nay dugc thuc hién sau 2 ndm lam cOng tac giang day
mo6n Mb hinh héa méi tnmrng cua téc gia. Chung toi cho ri’mg dé gitp cho sinh VIen, hoc vién
tiép thu kién thirc vé mé hinh héa, can thiét phai xay dung cac cong cy tin hoc hd trg.

Qua bai bdo nay chiing t6i mong nhén dugc y kién dong gép cia ban doc dé khéng ngimg
cai tién phuong phép giang day trong cac co s& dao tao dai hoc va sau dai hoc ciia dat nudc.

BUILDING UP THE DECISION SUPPORT TOOL FOR MANAGEMENT
TASK AND AIR POLLUTION MONITORING

Bui Ta Long, Le Thi Quynh Ha, Cao Duy Truong
Institute for Enviroment and Resources, VNU-HCM

ABSTRACT: Environmental information system supporting environmental decision has
lo meet a series of requirements during the process of building up it. To make the decision,
the system is needed to setup environmental monitoring information processing tools and
especially, it is equipped mathematical models that imitate the process occurring in the
environment. This is understandable because the system “hypothes:s experiment calculation
— practical test” is the basic for all modern sciences.

This paper presents the result of building up the integrated model of environmental
database, GIS and mathematical model to sole tool that helps to management task and
decision support in air environment enduring anthropogenic activities. The key product of this
research in ENVIMAP software (ENVironmental Information Management and Air Pollution

estimation). With the GIS applications, ENVIMAP is the visual tools, helping the management
task much more convenient.
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