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TOM TAT

O nhiém khong khi [a mot trong nhimng thach thic nghiém trong déi véi stc khde cong déng,
anh hudng dén phat trién bén vimg. Tai Viét Nam, mac du cong tac quan ly chat lugng khong
khi da cé nhimg chuyén bién tich cuc trong thoi gian qua, tuy nhién nhiéu chuong trinh quan Iy
chét lugng khong khi tai dia phuong van thiéu co s6 khoa hoc va phuong phap dé xéc dinh giai
phép uu tién, dan dén trién khai thiéu trong tam, dan trdi va hiéu qua thap. Nghién ciu nay dé
xuét khung phuong phap quan ly tdng hop chat lugng méi trusng khong khi phu hop véi diéu
kién Viet Nam, tich hgp bén phuong phép chinh: Kiém ké khi thai, hé théng thong tin dia ly, mo
hinh hoa lan truyén 6 nhiém va phan tich da tiéu chi, cu thé 1a két hop phuong phép AHP-TOPSIS.
Nghién ctu da dé xuat dugc khung phuong phap quén ly téng hop chat lugng méi trudng khéng
khi phu hgp vai diéu kién Viet Nam gém 06 budc nham dua ra gidi phap quan ly tdng thé chat
luong khéng khi ciing nhu cach thic dé xac dinh cac gidi phap uu tién trong kiém soat & nhiém
khong khi. 10 tiéu chi danh gié giai phap uu tién da dugc xay dung. Khung phuong phap cé thé
ap dung cho cac tinh, thanh pho tai Viét Nam, bao quat toan dién cac nguén ¢ nhiém khong khi
bao gom ngudn diém, giao thdng, ngudn dién va sinh hoc. Phuong phép tiép can nay khéng chi
dam bao tinh hé théng, kha thi trong thuc tién, ma con gép phan tao co sé khoa hoc cho qua trinh
hoach dinh chinh sach, tir d6 nang cao hiéu qua cong tac kiém soat 6 nhiém khong khi tai Viét

Nam.

Tu khoa: AHP - TOPSIS, Chét luong khong khi, Giai phap uu tién, Phan tich da tiéu chi, Quan ly

téng hap.

MG PAU

Khong khi bi 6 nhiém la mét trong nhiing vin dé moi
trudng nghiém trong nhét & cic khu vyc do thi' , theo
béo c4o hién trang moi trudng quéc gia nam 20232,
van dé suy gidm chat lugng khong khi (CLKK) khu
viic nong thon tac dong dén stic khée ngusi dan, lam
gia tang ti 1é bénh tét, suy gidm chat lugng cudc song,
tadc dong tryc tiép dén muc tiéu phat trién bén viing
dat nudc. Trong giai doan 2016-2021, CLKK bién
dong theo tliing ndm, song 6 nhiém bui (PM, 5, PM,
TSP) van la vin d€ ndi com, vugt Quy chudn QCVN
05:2013/BTNMT tii 1,1 dén 2,2 1an tai cac d6 thi I6n
va khu vuc cdng nghiép, tiéu biéu 1a Ha Noi va Thanh
phé H6 Chi Minh. *Néng dé bui c6 xu huéng ting tli
nam 2017 dén nam 2019. Giai doan 2020 - 2021, do
dnh hudng cua dai dich COVID-19 va bién phap gian
cach xa hoi, CLKK dugc cai thién hon so véi cling ky
giai doan trudc. Nong do céc chét 6 nhiém nhu NO,,
$O,, CO tuong d5i thip, dat Quy chuin cho phép.*
Nhiéu quéc gia trén thé gisi da quan ly CLKK theo
hudng tich hgp, két hgp phuong phap kiém ké khi thai

(KKKT), mo6 hinh héa lan truyén 6 nhiém va phan
tich chi phi - hiéu qué nhdm xac dinh giai phép trong
kiém soat CLKK. Dién hinh 12 quéc gia Chau Au
gém Bi, Tay Ban Nha, Phap, Dtc, Ba Lan, Slovenia,
Hungary, Romania, Bulgaria, Ha Lan, Y va Anh, da
quan ly CLKK theo cac budc: (1) ddnh gia hién trang
CLKK, (2) x4c dinh nguén phat thai tii giao thong, (3)
dat muc tiéu kiém sodt, (4) dé xuét giai phap va (5)
phén tich chi phi - hiéu qua nhdm dinh huéng chinh
sach phi hgp°. Nhin chung, cac quéc gia nay da thuc
hién hiéu qua phuong phép quan ly tich hop va dat
dugc cac muc tiéu kiém sodt 6 nhiém khong khi dé
ra.

Tai Viét Nam, cac nghién ctiu va chinh sich quan ly
chat lugng méi truong khong khi (CLMTKK) buéc
dau dugc trién khai tai mot s6 dia phuong nhu Ha
Nbi®, Thanh phé H6 Chi Minh’, Cin Tho® va Béc
Ninh. ® Hau hét cac nghién ciiu nay tap trung danh gia
hién trang thong qua s6 liéu quan tric va KKKT, mot
s6 dia phuong da 4p dung mo hinh lan truyén 6 nhiém
d€ ho trg x4y dung ké hoach hanh dong trong quan ly

Trich dan bai bao nay: NV V,LTK O, HQ B. Khung phuong phap quan ly téng hgp chit lugng méi
truong khéong khi tai Viet Nam: két hop phuong phap kiém ké khi thai, GIS, mé hinh héa va phan
tich da tiéu chi. Sci. Tech. Dev. J. - Sci. Earth Environ. 2026; 10(1):1183-1193.
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CLKK. Tuy nhién, cic nghién ctiu hién tai con thiéu
tinh hé thong, chua dong bo vé phuong phap va chua
dua ra dugc khung danh gia dinh lugng nhim xdc
dinh céc giai phdp uu tién trong quan ly CLMTKK.
Ngoai ra, cac phuong phép danh gia chi phi - lgi ich
ctia gidi phdp phdn l6n mang tinh dinh tinh, chua
dugc lugng r6 rang, dan dén han ché trong viéc lya
chon chinh sich hiéu qua va phu hgp cho tling dia
phuong.

Trong bdi canh d6, viéc nghién ctiu va xay dung mot
khung phuong phap quan Iy téng hgp CLMTKK cép
tinh, dong thoi phét trién phuong phap dinh lugng
nhdm xdc dinh cc giai phdp uu tién phit hop véi dic
diém kinh t&, xa hoi (KT-XH) va ngudn lyc cta tling
dia phuong la mét hudng di cip thiét va co gia tri thuc
tién cao. Phuong phép nay khéng chi gép phan khic
phuc nhiing ton tai trong cong tdc quan ly CLMTKK
tai Viét Nam, ma con cung cip nén tang khoa hoc
viing chic, ho trg cdc nha hoach dinh chinh sach dua
ra cac quyét dinh chién lugc hiéu qua. Qua do, gop
phén bao vé stic khoe cong dong, cai thién CLMTKK
va thic déy phét trién KT-XH bén viing ¢ cép dia
phuong. Khung phuong phép cé thé ép dung cho céc
tinh, thanh phé tai Viét Nam va dugc 4p dung cho tét
ca ngudn diém, ngudn duodng, ngudn dién va ngudn
sinh hoc.

PHUONG PHAP NGHIEN CUU

Phuong phap thu thap dit liéu

Phuong phép thu thap di liéu dugc stt dung dé thu
thép cac di liéu vé diéu kién ty nhién, KT-XH, hién
trang mdi truong, ban d6 dia hinh, dia chinh, quy
hoach giao thong, xdy dung, cac ngudn phat thai
ONKK, cong tac quan ly CLMTKK va di liéu stic
khoe ctia ngudi dan tai khu vic nghién ctiu, cu thé:

- Khu vuc nghién ctiu: Dii liéu vé di€u kién tu nhién,
KT-XH, quy hoach xay dung, giao thong, cang bién,
san bay, ha tdng d6 thi, quy hoach phét trién KT-
XH, quy hoach khu ché xuét, khu céng nghiép (KCX-
KCN), lang nghé, danh muc du 4n uu tién cta dia
phuong trong nhiing ndm tiép theo, di liéu dén cu,
co s6 kinh doanh, dich vu dn uéng. Cac thdng tin trén
dugc thu thép tit Cuc Thong ké, Vién Nghién ctiu phat
trién, S K& hoach va Dau tu (nay la S& Tai chinh), S&
Quy hoach Kién truc, S¢ Xay dung, S Giao thong
Vén tai (nay la S& X4y dung), Ban Quan ly cic KCX-
KCN.

- CLMTKK: Quy hoach moi trudng, quy hoach mang
ludi va ké hoach quan trdc CLMTKK dija phuong, s6
liéu hodc bdo cdo quan tric dinh ky, s6 liéu khi tugng
thay véan, ban d6 dia giéi hanh chinh, ban d6 quy
hoach st dung dat. Cac thong tin nay dugc thu thap
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til S& Nong nghiép va Mdi truong, Bo Nong nghiép
va Moi truong.

- Nguon phat thai: (i) Nguén giao thong gom s6 liéu,
bao cdo vé hoat dong giao thong trén dia ban tinh,
tinh hinh phat trién mang luéi giao thong trong 5, 10
ndm tdi tit S& Xay dung. (ii) Nguoén cong nghiép gom
cac danh sach cdc don vi san xuét kinh doanh khu
vic nghién ctu, bdo cdo vé€ hoat dong ctia cdc nganh
nghé, nha méy bén trong va bén ngoai cac KCX-KCN.
(iil) Nguon dién gom cic dit liéu vé s6 ho gia dinh, co
s6 kinh doanh phuc vu dn u6ng, tram xing, ctia hang
vat liéu xay dung, cong trinh x4y dung, chia, tiém in
— photocopy, garage xe, loai nhién liéu tiéu thu cta
cac hoat dong do, lugng rom ra ti dong rudng. (iv)
Ngudn sinh hoc gom dii liéu vé ndng nghiép, dién tich
trong lua (néu co), trong riing, ty trong la, béo cdo
hoat dong nong nghiép, quy hoach trong 5 - 10 nim
téi tii S§ Nong nghiép va Moi truong.

- Cong tac quan Iy CLMTKK: Céc chinh séch, thé ché,
tai liéu van béan, giai phap quan ly CLMTKK ctia Uy
ban nhan dan céc tinh; ny ban nhé4n dan cic quén,
huyén; S& ban nganh c6 lién quan ctia khu vuc nghién
ctiu.

- Dii liéu stic khoe, s6 liéu dich té hoc: S6 liéu ca bénh
lién quan dén ONKK, s6 ca tti vong, tii cc bénh vién,
co 56y t&, Trung tim Kiém sodt bénh tit, SG Y té.

Phuong phap kiém ké khi thai

Kiém ké khi thai bdng phuong phdp sit dung
hé sé phdt thai

Dé kiém ké cic chit ONKK bing phuong phép st
dung hé s6 phat thai (HSPT) phat sinh tii cic nguén
diém, ngudn dudng, ngudn dién va ngudn sinh hoc,
nghién ctiu 4p dung cong thiic tinh tai lugng khi thai

nhu sau:
100 — ER;
Ei:AxEExT’xF (1)
Trong do:

- E;: Muc phat théi cta chit 6 nhiém i phat thai tit
nguon thai.

- EF;: Hé s6 phat thai cta chit 6 nhiém i.

- A: Mitic d6 hoat dong ctia nguon thai (muic tiéu thu
nguyén liéu, nhién liéu, quy mo san phdm, ...).

- ER;: Hiéu sudt xt ly chédt 6 nhiém ctia nguén thai
(%), truong hop nguon thai khong cé hé thong xti ly
khi thai ERi = 0.

- F: Hé s6 chuyén d6i don vi.

Viéc 4p dung HSPT dugc thuc hién theo Cong van
1074/BTNMT-KSONMT ngay 21 thang 02 ndm 2024
ctia Bo Tai nguyén va Mo6i truong vé Hudng dan
ky thuat kiém ké phat thai bui va khi thai tit nguén
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HSPT tir quéc gia .
HSPT dic trung Chau A c6 dic HSPT tir Chau Au
cua dia phuong diém tuong dong (EMEP/EEA) hodc
hofc trong nuéc da v6i Viét Nam (Thai Hoa Ky (US EPA
dugc cong bo Lan, Trung Qudc, AP-42)
Anbj...)

Hinh 1: Thi tu lua chon hé s6 phat thai khi thai [Nguon: Nhém tac gial

diém, nguén dién va nguén dudng. Cong vin
1074/BTNMT-KSONMT da liét ké cac bo HSPT tu
céc nghién cdu trong nudc, cac qudc gia Chau A,
Chau Au va Hoa Ky. Thd ty lya chon HSPT nhu Hinh
1. Riéng ngudn dudng, cu théla giao thong dudng bo,
nghién ctiu dé xudt st dung thém bo HSPT tli nghién
cliu clia tac gid H6 Minh Diing (2011).1°

Kiém ké khi thdi st dung mé hinh héa

Bén canh stt dung HSPT d€ KKKT, nghién ctiu cling
dé xuit phuong phap moé hinh héa dé€ tinh tai lugng
khi thai ngudn giao thong dudng bd, vi day la nguon
c6 nhiéu hoat dong phiic tap v6i nhiéu loai phuong
tién luu thong, nén viéc stt dung moé hinh sé gitp tdi
uu thoi gian, tang d6 chinh xdc cta két qua. Hién
nay, c6 rit nhiéu moé hinh dugc thiét lap dé€ tinh
tai lugng phat thai nguén dudng nhu COPERT IV,
AirEMIS, MOBILE 6, CirulAir va EMISENS. Diac
biét, md hinh AirEMIS dugc thiét ké tinh tai lugng
ctia nguén duong (dudng bo, hang khong), ngudn
diém, sinh hoat va sinh hoc. Diém chung ctia cac
mo hinh nay la déu dugc phét trién dua trén Iy thuyét
ctia CORINAIR. Cac mo6 hinh COPERT IV, AirEMIS,
MOBILE 6, Cirul’Air c6 cich tiép cdn bottom-up, phu
hop véi cdc qudc gia phét trién hon. Trong khi do,
md hinh EMISENS ¢6 céch tiép cin két hgp bottom-
up va top-down, c6 thé trién khai linh hoat tai c& cc
qudc gia phét trién va dang phét trién. Uu thé cta cac
mo hinh la déu cho két qua véi d6 chinh xac cao, mot
s6 mo hinh st dung HSPT trong tinh toan (Cirul’Air,
EMISENS). Han ché ctia cic moé hinh 13 yéu ciu s6
liéu d4u vao chi tiét, trinh d§ chuyén sau, chi phi cao
gay ton kém. Tuy diéu kién thuc té tai dia phuong, cé
thé st dung mot trong s6 cac mo hinh trén dé€ thuc
hién KKKT d6i v6i nguédn giao thong dudng bo.

Phuong phap hé théng théng tin dia ly (GIS)
Phuong phap GIS dugc sti dung d€ phéan bé tai lugng
céc chit 6 nhiém khong khi (ONKK) ctia cdc ngudn
thai theo khong gian nham xdc dinh khu vuc giy 6
nhiém, chudn héa khong gian di liéu phat thai dong

thoilam d4u vao cho budc mo phong néng d) cac chat
ONKK bang m6 hinh CLKK. Trong nghién cttu nay,
hai phdn mém GIS phd bién 13 ArcGIS va Maplnfo
dugc st dung. Quy trinh thuc hién gém 7 buédc: (i)
tao lap co s6 dii liéu, (ii) tao 0 ludi cho khu viic nghién
ctiu, (iii) s6 hoa va gan di liéu phat thai vao GIS, (iv)
chong 16p va cit 16p 6 ludi, (v) tinh phat thai tling
manh va gop 6 ludi, (vi) gan cac gia tri da tinh vao 6
luéi c6 cung vi tri va (vii) xuét di liéu phan bé 1én ban
d6. San phdm d4u ra la ban d6 phan bo tai lugng phat
thai trung binh trong tling 6 ludi.

Phuong phap mé hinh héa

Mé hinh mé phéng khi tuong

M5 hinh mé phong khi tugng dugc sti dung d€ dy béo
céac thong s6 khi tugng, cung cdp di liéu ddu vao cho
md hinh m6 phong CLKK. Cac mé hinh khi tugng st
dung dii liéu quan trac tai dia phuong d€ hiéu chinh
va kiém dinh, d6ng thoi khai thac di liéu khi tugng
toan cu nhdm thiét 14p diéu kién bién cho khu vuc
nghién ctiu. Nghién ctiu da dé xudt mot sé moé hinh
khi tugng phé bién hién nay bao gobm: moé hinh MM5
(Mesoscale Model), WRF dugc Trung tdm nghién ctiu
khi tugng My (NCAR) phat trién, mé hinh FVM (Fi-
nite Volume Model) dugc xay dung boi LPAS-EPFL.
Dii liéu ddu vao cua cac mo hinh nay dugc thu thap
tll tram quan trac mat dat, bong tham khong, anh vé
tinh va may bay, sau d6 dugc xti ly va hiéu chinh trude
khi sti dung trong m6 hinh du bao khi tugng khu vuc.

Mobi mo hinh khi tugng déu cé nhiing uu diém va han
ché nhét dinh. FVM c6 d6 chinh x4c cao, 6n dinh va
md phong tét dia hinh phiic tap nhung doi hoi dii liéu
dau vao va ky thuat cao. MMS5 tling dugc ting dung
rong rai nhung hién khong con cip nhat, d6 phan giai
thdp. WRF 1a m6 hinh hién dai, linh hoat, hd trg
nhiéu tham s6 hoa va ting dung da dang, song yéu cau
tai nguyén tinh todn 16n va nhay cam véi chit lugng
dau vao. Tuy diéu kién thyc t€ tai méi dia phuong,
6 thé stt dung md hinh FVM, NM5 hodc WREF dé st
dung lam mé hinh m6 phong khi tugng cho khu vuc
nghién cuiu.
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Mé hinh mé phéng chét luong khéng khi
Phuong phdp mod phong CLKK bing moé hinh dugc
st dung trong nghién ctiu nhim mo phong CLKK tai
dia phuong. Cic m6 hinh mé phong CLKK phé bién
hién nay c6 thé phan loai theo ba nhém chinh: Gaus-
sian, Lagrangian va Eulerian. Trong d¢:

Mo hinh Gaussian, tiéu bi€u la AERMOD, thuong
dugc st dung d€ mo phong phét thai ti nguén diém
nhu 8ng khéi, nha mdy va giao thong, v6i uu diém la
cdu trac don gian, dé trién khai nhung bi gii han vé
pham vi ting dung va yéu ciu tham s6 héa dii liéu khi
tugng dau vao.

Mo hinh Lagrangian mé phong chuyén dong chit 6
nhiém dudi dang hat c6 quy dao, phu hgp cho céc
ngu6n diém, tuyén va dién, dic biét1a trong mé phong
phéng xa khi quyén; TAPM la mot dai dién dién hinh
c6 kha nang m6 phong dong thoi diéu kién khi tugng
va CLKK, tuy nhién con han ché trong xi ly cdc qua
trinh vat ly phtc tap.

Mo hinh Eulerian nhu TAPOM hodc CTM, st dung
lu6i c6 dinh d€ moé phong su bién ddi cua chit 6
nhiém trong khong gian va thoi gian, tich hgp t6t
céc qud trinh vat Iy va hoa hoc khi quyén, thich hop
cho cac ngudn thai quy mo 16n nhu do thi, khu cong
nghiép va khai thac khodng san.

AERMOD di dugc ting dung rong rai trén thé gisi
dé mod phong phét thai giao thong va danh gid tac
dong stic khoe. Tai Viét Nam, m6 hinh nay ciing
dugc st dung trong cic nghién cdu lién quan dén
nguén céng nghiép va giao thong. TAPM va TAPOM
dugc trién khai d€ dy bao khi tugng va moé phong lan
truyén 6 nhiém tai cdc do thi 16n. Nhin chung, mé
hinh Gaussian c6 1¢i thé vé€ t6¢c d6 va tinh don gian
nhung d6 chinh xac han ché; trong khi d6, moé hinh
Lagrangian va Eulerian cho két qua chi tiét hon, xt ly
dugc nhiéu loai ngudn thai (giao thong, cdng nghiép,
ngudn dién), song doi héi dit liéu ddu vao chi tiét,
néang luc chuyén moén cao, tai nguyén tinh todn 16n
va thoi gian mo6 phong dai. Tuy diéu kién thuc té tai
mbi dia phuong, c6 thé st dung m6 hinh AERMOD,
TAPM, TAPOM hodc CTM dé€ stt dung lam mo6 hinh
md phong CLKK cho khu vuc nghién ctu.

Phuong phap phan tich da tiéu chi AHP-
TOPSIS

Phuong phdp AHP

Trong nghién ciiu nay, phuong phip AHP dugc dé
xudt nham xdc dinh trong s6 cho céc tiéu chi danh gid
va xép hang cac giai phap quan ly CLMTKK tai dia
phuong. Nghién ctiu cling d4 x4y dung hoan chinh b
tiéu chi dya trén hai nén tang chinh la nguyén tic xay
dung tiéu chi va khung cu truc. Nghién ctiu d4p dung
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nguyén tic xay duyng tiéu chi theo chi thi phdt trién
bén viing clia Lién Hop Quéc!! , phit hgp vé6i dinh
huéng phiét trién bén viing quéc gia tai Quyét dinh
985a/QD-TTg ctia Thu tuéng Chinh pht phé duyét
K& hoach hanh dong quéc gia vé€ quan ly CLKK dén
niam 2020, tAim nhin dén nam 2025.!2 Vé khung ciu
truc, tiéu chi dugc t3 chiic theo khung chui d€ goém hai
cdp la tiéu chi chinh va tiéu chi phu. Trong d6, cac tiéu
chi chinh gém 03 nhém linh vuc: Kinh t€, moi trudng
va xa hoi; 10 tiéu chi phu dugc cu thé hda tii ba nhém
nay dugc trinh bay tai Bang 2. Trong s cla tling tiéu
chi dugc xac dinh théng qua danh gia chuyén gia va
dugc tinh todn theo cac cdng thiic (2), (3), (4),la co sd
dé xép hang muic 6 uu tién cta cdc giai phap (Hinh
2).

Viéc so sanh dugc thuc hién theo cip va téng hop
thanh ma trdn nhu cong thiic (1) v6i n cdt va n hang
(n: s6 tiéu chi), a;; thé hién mic do quan trong clia
tiéu chi hang thi i so véi tiéu chi ¢t thii j, khi so sainh
d6i xting ngudc tiéu chi j v6i tiéu chii thi a;; = 1/a;;.
Tam quan trong ctia cdp tiéu chi déi xtiing dugc xac
dinh bing thang dénh gi4 tli 1 - 9 cla Saaty.’ Sau
khi téng hop ma tran, tinh trung binh tich cho tiing
tiéu chi bdng Geometric Mean Method. 14 Sau d6, tinh
trong s6 W bdng cach chuén hoéa trung binh tich.

I ap - an

ay 1 - ay,
A= (aij)nxn = : : .. : @

dnpl  ap2 1
Xi= (/1T aij 3)

X X X, )
W=ttt 4)
(ZX Yx Yx

Phuong phap AHP xdc dinh tinh nhat quén trong cac
so sanh cap tiéu chi ctia chuyén gia thong qua ti s&
nhét quén CR theo céc cong thiic (5) va (6) 13 trong
d6 CI 1a chi s6 nhét quén; RI 1a chi s6 ngdu nhién, gid
tri tham khao theo Bang 1; n: s6 tiéu chi cia ma trdn
A. Néu CR < 0,1 thi ma tran so sanh cédp c6 tinh nhét
quan.

CI
R— —- 5
C xI (5)
CIZM (6)
n—1
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Quan Iy chat lwgng mai
trudng khdng khi
T

+ v 4
Méi tredng Kinh té X3 hoi
| [ |
I3 3 3 § ¥ 3 1 I3 3 3
P Kha nang - . Tang A
. Tiet kiém N o Toc do Thu hat s . . Su dong
sﬁhUC :gp nang g‘t?w; Egla %r;‘ gg' tang vén dau t.ruon{% Succc;hoe Co hdi | |thuan cla
HCUEU T ong, o Y truong || twnuece || FOng 2ng viéc 1am nQudi
QLCLKK nhién lié thai - khi tur GDP ngodi FDI trrong dong dan
i€nliéu | | nha kinh G godi FOI| " O h B

Giai phap quan ly

Gidi phap
k¥ thuat

Glé\‘phép tuyén

Giai phap kinh té L
phap truyen, giao duc

Hinh 2: Hinh 1. So d6 cdu truc thi bac ctia nghién ctu [Nguén: Nhom tac gidl

Bang 1: Chi sé ngau nhién RI[13]

n 1 2 3 4

RI 0,00 000 058 09

5 6 7 8 9

1,12 1,24 1,32 1,41 145

Bang 2: Bé tiéu chi dé danh gia cac giai phap uu tién trong quan ly CLMTKK cap tinh [Nguén: Nhém tac gia]

Tiéu chi chinh

Tiéu chi phu

Dién gidi

Mobi trudng

Kinh té

Xa hoi

Phu hop véi muc tiéu quan ly
CLMTKK

Tiét kiém tiéu thu ning lugng,
nhién liéu

Khé ning gidm phét thai khi thai,
khi nha kinh

Chi phi d4u tu
T6c do ting trudng (GDP)
Thu hut vén déu tu nudc ngoai

(FDI)

Tang trudng trong thi trudng nang
lugng sach

Stic khoe cong dong

Co hoi viéc lam

Su dong thuén ctia ngudi dan

Gidi phép dé ra c6 dap ting dugc muc tiéu quan Iy CLMTKK
ctia khu vyc.

banh gia miic do tiét kiém nang lugng, nhién liéu tiéu thu
ctia mot giai phap.

banh gia kha ning gidm ONKK, khé ning dat Quy chuidn
cho phép khi thuc hién céc giai phap

Danh gid chi phi v6n dau tu cho giai phap c6 hop ly va phu
hop véi ngan sach cua dia phuong.

Dong gbp clia gidi phdp dén téc d6 phat trién kinh t€ dia
phuong, (thtc ddy hay kim ham ting truéng GDP).

banh gia kha ning thu hut von dau tu nudc ngoai cta giai
phaép.

Tiém néng phat trién thi trudng nang lugng sach va sy phu
hgp v6i dinh hudng ting trudng xanh cua dia phuong.
Dbanh gia hiéu qud cai thién stic khoe cong dong, dic biét
trong viéc giam bénh 1y lién quan dén ONKK.

Kha néng tao viéc lam va ting thu nhép cho ngudi dan khi
trién khai giai phép.

Miic d6 dong y tham gia va ho trg ctia ngudi dan khi thuc
hién giai phap.
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Phuong phdp TOPSIS

Sau khi xdc dinh trong s cdc tiéu chi bing AHP,
phuong phap TOPSIS dugc sti dung d€ Iua chon giai
phép t6i uu trong quan ly CLMTKK cho khu vuc
nghién ctiu. Cac gidi phap dé xuét dugc phan chia
thanh 04 nhom: Quan ly, ky thuét, kinh té va tuyén
truyén, gido duc (Hinh 2). Diém dénh gia mic do
quan trong ctia cdc gidi phép dugc xdc dinh bing
thang danh gi4 tii 1 - 9 cia Saaty.!> Cac budc thuc
hién gém: (1) Thu thép di liéu: St dung khdo st
chuyén gia d€ danh gia céc giai phdp theo thang diém
Likert va tiéu chi da xac dinh. (2) Chudn héa di liéu:
Dua céc dii liéu khac nhau vé cing mot thang do dé€
thuan tién so sanh. (3) Tao ma trdn quyét dinh cé
trong s6: X4y dung ma tran chudn hoa trong s6 dé
thé hién mdi lién hé gitia cac tiéu chi. (4) X4c dinh
giai phap ly tudng: Xac dinh gid tri t6i uu va it t6i uu
nhit cta tiing tiéu chi. (5) Tinh khoang cach dén giai
phép ly tudng: St dung cong thic Euclidean dé€ do
khoang cach ti méi giai phdp dén tiing giai phdp. (6)
phép véi giai phép ly tuéng dé€ xép hang mtic d6 uu
tién. K&t qué 1a bang xép hang cac gidi phdp quan ly
CLMTKK cho khu vuc nghién ctiu, gitp chon ra giai
phép uu tién.

Cac chuyén gia dugc lya chon tham gia khdo sat
theo phuong phap AHP-TOPSIS duya trén tiéu chi vé
chuyén mon, linh vyc nghién ctu, kinh nghiém thuc
tién va muc d6 am hiéu khu vuc nghién ctu. Thanh
phén chuyén gia bao gom ca trong nudc va qudc té,
c6 nén tang viing chdc vé phan tich da tiéu chi va
chuyén nganh lién quan nhu méi trudng, kinh té, y té
cong cong va quan ly CLKK. D€ dam béo tinh khich
quan, cac chuyén gia dugc tuyén chon tit nhiéu don vi:
trudng dai hoc, vién nghién ctiu, co quan quan ly, t6
chtic tai chinh, trung tdm y té, t& chic phi chinh phu
va tu van moi truong. V€ s lugng chuyén gia, theo
Susanne, '° s6 lugng chuyén gia phii hgp thudng dao
dong tit 10-50 ngudi, trong d6 10-15 ngudi dugc xem
14 t6i uu d€ dam bao tinh toan dién, tiry theo pham vi
va muc tiéu nghién cdu, Trong khi d6, Saaty!” cho
rdng nhom tit 3-7 chuyén gia, néu dugc lya chon ky
ludng, la du d€ ddm bao tinh kha thi va do tin cay.
Tuy diéu kién cy thé, dia phuong c6 thé diéu chinh s6
lugng va co cdu chuyén gia d€ phu hgp diéu kién thuc
tién va yéu ciu danh gia.

KET QUA VA THAO

K&t qua khung phuong phap quan ly téng
hop CLMTKK

Nghién citu da dé€ xuit khung phuong phép quan ly
téng hgp CLMTKK cho céc tinh, thanh phd tai Viét

1188

Nam, (Hinh 4). Khung phuong phdp gém 06 budc,
cu thé nhu sau:

Thu thédp, phén tich va téng hop dirliéu (bu'dc
1)

Hoat dong thu thap, phén tich va tng hop di liéu
dugc thyc hién nham xay dung mot co s& dii liéu téng
hgp phuc vu ddnh gid va quan Iy CLMTKK. Cac nhém
dit liéu chinh bao gém: dit liéu quan trdc CLMTKK;
thong tin vé€ hé thong chinh sich va hoat dong quan
ly CLMTKK hién hanh; di liéu khi tugng; di liéu vé
ngudn thai; tinh hinh phat trién KT-XH; quy hoach
téng thé va quy hoach chuyén nganh (bao gém quy
hoach tai nguyén, mai trudng, giao thong, xay dung,
KCX-KCN); céc loai ban d6 hanh chinh, dia hinh,
cung véi dii liéu vé stic khoe cong dong va dich té ctia
dia phuong. Chi tiét cacloai dii liéu cin thu thép ciing
nhu phuong phap thu thip dugc trinh bay cu thé tai
muc 2.1.1 ctia nghién ctiu nay.

Ddnh gid hién trang, dién bién va cdc yéu té
tdc déng dén CLMTKK (buédc 2)

bé xay dung phuong phdp quan ly téng hop
CLMTKK, nghién ctiu da xdc dinh bon ndi dung
trong tim cin dugc danh gid, bao gém: (i) hién trang
CLMTKK; (ii) dién bién CLMTKK; (iii) cong téc quan
ly CLMTKK va (iv) anh hudng ctia ONKK dén stic
khoe cong dong. Viéc danh gid toan dién céc ndi dung
trén cho phép nghién ctiu nhan dién day du biic tranh
hién trang quan ly CLMTKK tai khu vuc nghién ctiu,
dong thoi xac dinh r6 cac ton tai, han ché can dugc
khdc phuyc trong qud trinh hoach dinh va trién khai
chinh sach quan ly.

Trong budc nay, hién trang va dién bién CLMTKK tai
khu vuc nghién ctiu dugc danh gia dua trén s6 liéu
tl cdc tram quan tric khong khi. Trong trudng hop
mang ludi quan trc chua bao phu diy du hodc ¢
thiéu hut di liéu do nguyén nhén khich quan, c6 thé
b sung do dac tai mot s6 vi tri dai dién. Tuy nhién,
do s6 lugng tram quan tric tai cac dia phuong thudng
con han ché va tdn suit do chua cao, viéc danh gia
chinh xdc hién trang CLMTKK theo khong gian doi
hoi phai két hgp nhiéu nguén di liéu. Do dd, bén
canh viéc stt dung s6 liéu quan tric hién c6, nghién
ctiu dé xudt va dua ra cic phuong phap KKKT tui cac
ngudn phat thai, lap ban d6 phan bé tai lugng khi thai
trong khong gian bang cong cu GIS va mo phong lan
truyén ONKK, d€ hoan thién btic tranh chit lugng
khong khi ctia khu vuc nghién ctu.

Song song v6i danh gid hién trang moi trudng, nghién
ctu ciing tién hanh phén tich céng tic quan ly
CLMTKK tai dia phuong. N6i dung danh gid bao gom
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Xéc dinh tinh nhat quan

Trong sb tiéu chi
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Hinh 3: Quy trinh xac dinh giai phap uu tién trong quan ly két hgp AHP-TOPSIS [Ngudn: Nhom téc gidl
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Hinh 4: Khung phuang phéap quén Iy téng hgp CLMTKK cép tinh [Nguén: Nhém téc gidl
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hé thong chinh sach, cic gidi phép da trién khai, mtc
do6 phoi hop lién nganh, hiéu qua quan ly va cac ton
tai, bdt cép trong thuc tién. Két qua danh gid la co
s dé xdc 1ap muc tiéu quan ly CLMTKK phu hgp véi
diéu kién dia phuong va dé xudt cdc giai phdp quan ly
kha thi.

Cudi cung, nghién ctiu danh gia tic dong cia ONKK
dén stic khoe cong dong thong qua viéc thu thép di
liéu bénh tat, ti vong c6 lién quan dén ONKK. Phén
tich mdi tuong quan gitta ONKK va cac bénh ly ho
hép hodc tim mach nham lam r6 anh hudng tiéu cuc
ctia ONKK d6i v6i stic khoe ngudi dan tai khu vuc
nghién cau.

Xdc dinh muc tiéu quan ly chdt luong méi
truong khéng khi (buéc 3)

Dua trén danh gia téng thé hién trang CLKK va cong
tac quan ly tai dia phuong, xac dinh céc ton tai trong
quan ly, nguyén nhén chinh gay ONKK, ciing nhu ty
1é¢ dong gbp clia cac ngudn phat thai. Nhiing két qua
nayla co s¢ déxac lap muc tiéu quan Iy CLMTKK phu
hop véi diéu kién thyc tién, dong thoi dinh hudéng dé
xudt cdc gidi phap kiém sodt kha thi va hiéu qua.

Dé xudt gidi phdp qudn ly CLMTKK cho khu
vuc nghién ciu (buéc 4)

Sau khi xdc 14p muc tiéu quan ly CLMTKK, nghién
ctiu dé xudt hé thdng giai phap toan dién, phan thanh
bén nhom: quén Iy, ky thuat, kinh t€ va truyén thong.
Mbi nhém bao gém cdc phuong dn cy thé dugc thiét
ké phtt hgp v6i muc tiéu quan ly da dé ra nham kiém
sodt va gidm thiéu cdc tdc nhan gdy ONKK da dugc
nhan dién & budc 2.

Xdc dinh gidi phdp uu tién trong qudn ly
CLMTKK (buéc 5)

Nghién ctiu da x4y dung quy trinh chi tiét ing dung
phuong phéap phén tich da tiéu chi tich hgp AHP va
TOPSIS nhdm xdc dinh cdc gidi phdp uu tién trong
quan ly CLMTKK. Trong d6, AHP dugc st dung dé
x4c dinh trong s6 tuong ddi ctia cc tiéu chi thong qua
so sanh cdp, con TOPSIS cho phép xép hang cac giai
phéap dua trén miic d6 gin véi giai phap ly tudng tich
lya chon phai dép ting dong thoi muc tiéu gidm thiéu
ONKK, phu hgp véi diéu kién va nguén luc thuc té
cua dia phuong, dong thoi ddm bao hiéu qua kinh té,
cai thién stic khoe cong dong, tao viéc lam va nhan
dugc sy dong thuan xa hoi.

Lép ké hoach quan ly CLMTKK (buéc 6)
Trén co s& danh gid hién trang CLMTKK, cong tac
quan Iy, nguyén nhén gy 6 nhiém, muc tiéu quan ly
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va cdc gidi phép uu tién dé xudt, co quan quan ly tién
hanh xay dung K& hoach quan Iy CLMTKK d€t6 chtic
trién khai thyc hién. Pay 1a vin ban phap ly do co
quan c6 thdm quyén ban hanh, bao gém hé thong giai
phép tdng thé, trong d6 c6 cc gidi phdp uu tién va cac
hoat dong cin thiét nhdm kiém soat ONKK, cai thién
CLMTKK theo 16 trinh va khung thai gian cu thé tai
céc tinh, thanh phd ctia Viét Nam.

Két qua ung dung tai tinh Vinh Phiic

Két qua ung dung phuong phdp quin ly tdng hop
CLMTKK tai tinh Vinh Phuc cho thdy kha ning ting
dung c6 hiéu qua cao trong cdng tdc ddnh gid hién
trang CLKK, dua ra btic tranh t6ng thé vé phat thai va
cdng tdc quan ly tai Vinh phuc. Két qua ing dung cho
thdy phat thai cha yéu dén ti (1) ngudn giao théng
ma cu thé1a xe mdy va xe tai. (2) Nguén diém (ngudn
cdng nghiép) cha yéu la san xuit kim loai, 6 to, vat
liéu x4y dung va (3) sinh hoat do qua trinh d6t nhién
liéu va d6t rom ra. Thanh phé Vinh Yén, huyén Binh
Xuyén la khu viic 6 nhiém cao; cac chit 6 nhiém chinh
gém CO, NOy, SOy, TSP, PM; s, trong dé xe mdy
chiém hon 90% phat thai CO va d6t rom ra chiém gin
30% phat thai PM; s.

Phan tich AHP-TOPSIS xac dinh nhém giai phap uu
tién cha yéu thudc linh vic quan Iy va ky thuét. Cy thé
la cac giai phap vé Quy hoach ha ting giao thong va
khu cong nghiép; phan cong r6 trach nhiém gitia cac
co quan quan ly; kiém sodt bui, khi thai; chuyén déi
nhién liéu sach; phét trién giao thong xanh va tai st
dung rom ra dugc cho la mang lai hiéu qua tich cuc.
Cac giai phap c6 mic d6 uu tién thdp hon tép trung
vao nhom giai phap mém nhu truyén thong, dao tao
can bo, phat trién thi truong ning lugng sach.

KET LUAN

Nghién ctiu da xay dung dugc khung phuong phap
quan ly tdng hgp CLMTKK phut hgp véi diéu kién tai
Viét Nam, dong vai tro 1a co sg dit liéu khoa hoc va
nén tang thuc tién phuc vu xay dung ké hoach quan
ly CLMTKK tai cac dia phuong, véi tiém nang tng
dung rong rai trén pham vi toan qudc. Tuy nhién, viéc
trién khai déy da 06 budc trong khung phuong phép
nay doi hoi nguédn luc ddng ké, dac biét 1a vé nhan luc,
ky thuét va tai chinh, nhiing yéu t6 van con 1a thach
thiic 16n d6i véi nhiéu dia phuong. Nghién ctiu da
ung dung phuong phap AHP-TOPSIS dé€ xdc dinh cdc
giai phdp uu tién trong quan Iy CLKK theo cdch tiép
can tich hop, xem xét dong thoi cac khia canh kinh té,
moi truong va xa héi. Tuy nhién, hiéu qua va d¢ tin
cdy ctia phuong phép nay phu thudc dang ké vao ddnh
gid cua chuyén gia, doi hoi chuyén gia tham gia phai
¢6 kién thtic sdu vé€ phén tich da tiéu chi ciing nhu
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Bang 3: K&t qua kiém ké khi thai tai tinh Vinh Phic '8

Ngudn NOx (6¢] SO2 NMVOC TSP PM2,5 CH4
Ngudn diém 1.514 2.560 1.990 486 2366  1.796 12
Nguon dién 372 13.243 28 1.410 2.045 1.478 1.213
Nguon giao théng ~ 9.559 671 11.066 939 808 3.146
T6ng 11.446  250.425 2.689 12.962 5350 4.082 4.371
Cing L=
Gilan thime duing by W
Chim
Tiem simm chita & 16
Hi gin dinh
Edit pomn o
it hing « Quin an
Tram xhng
Tiéim vitt liéu iy dung
Tém Pliotocopy
g rinh sy dimg
Ching nghigp —
Daticylc  EE— —
ERil pic siul boat  m—
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Hinh 5: Ty & phat thai cac ngudn 6 nhiém ctia Vinh Phic [Nguén:Nhém tac gial
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Hinh 6: Ty 1& phat thai chat 6 nhiém tir cac nguén khac nhau tai Vinh Phic [Ngudn: Nhom téc gidl

am hiéu chuyén mon vé cac linh vyc lién quan nhu
moi trudng, kinh té, tai chinh, stic khoe cong dong va
chinh sach quan ly CLMTKK. Do d6, d€ nang cao tinh
khéch quan va d9 tin cdy ctia két qua, can c6 nghién
ctiu tiép theo lam rd quy trinh Iya chon chuyén gia,
x4c dinh quy m6 méu t6i vu va cdu tric chuyén mon
phu hop cho tling bsi canh nghién ctu.

DANH MUC TU VIET TAT

AQM: Air quality management.
ONKK: O nhiém khong khi.
CLKK: Chit lugng khong khi.

CLMTKK: Chét lugng mdi truong khong khi.
AHP: Analytic Hierarchy Process.

TOPSIS: Technique for Order of Preference by Simi-
larity to Ideal Solution.

KKKT: Kiém ké khi thai.

KCX-KCN: Khu ché xuit, Khu Coéng nghiép.
HSPT: Hé s6 phat thai.

GIS: Hé thong thong tin dia ly.

KT-XH: Kinh t&, xa hoi.
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XUNG POT LOI ICH

Nhom téc gid cam két khong c6 xung dt 1oi ich trong
cong bd bai bdo “khung phuong phép quén ly téng
hgp chét lugng moi trudng khong khi tai Viét Nam:
két hgp phuong phép kiém ké khi thai, gis, m6 hinh

»

héa va phén tich da tiéu chi”.

PONG GOP CUA TAC GIA

Lé Thi Kim Oanh: Phuong phap thu thap, téng hgp
dii liéu, bo tiéu chi danh gia giai phap, phuong phap
phén tich da tiéu chi AHP - TOPSIS.

H6 Qudc Bing: Phuong phép KKKT, moé hinh hoa,
GIS.

Nguyén Viét Vi: Khung phuong phdp quan ly téng
hgp CLMTKK, phuong phap KKKT, GIS, mé hinh
héa, viét ban thao, ra soat chinh stta néi dung bai béo.
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ABSTRACT

Air pollution is currently one of the most serious challenges to public health and sustainable de-
velopment. In Vietnam, although there have been positive improvements in managing air quality
recently, many local programs still lack a strong scientific basis and effective techniques to identify
which air quality management (AQM) solutions should be prioritized. Because of this, efforts to re-
duce air pollution are often scattered, unfocused, and not as effective as they could be. This study
presents an integrated AQM framework tailored to Vietnam context. The framework combines four
key approaches: emission inventory, geographic information systems (GIS), air pollution dispersion
modeling and multi-criteria decision analysis, especially the combined AHP-TOPSIS method. It
outlines six clear steps designed to provide a thorough way to manage air quality and help decide
which solutions should come first. Within this framework, ten criteria have been developed to eval-
uate and prioritize these solutions. This approach can be applied widely across different provinces
and cities in Vietnam, covering all major sources of air pollution such as industrial points, traffic,
area-wide sources, and natural biological sources. Not only does this method ensure a systematic
and practical way to manage air quality, but it also helps build a solid scientific basis for policy -
making, ultimately improving how effectively Vietnam controls air pollution.

Key words: Air quality, AHP-TOPSIS, Integrated management, Multi-criteria analysis, Priority
solutions.

° \.=
W\

VNUHCM PRESS Tech. Dev. J. - Sci. Earth Environ. 2026; 10(1):1183-1193.

Cite this article: NVV,LTKO, HQ B. An Integrated Framework for Air Quality Management in
Vietnam: Combining Emission Inventory, GIS, Modeling, and Multi-Criteria Decision Analysis. Sci.

1193


https://crossmark.crossref.org/dialog/?doi=10.32508/stdjsee.v10i1.820&domain=pdf&date_stamp=2026-01-09



