NGHIEN CUU THU NGHIEM AP DUNG HE THONG MO HINH
DU BAO CHAT LUONG KHONG KHI bA QUY MO CMAQ O
VIET NAM

CN. Trudng Anh Son, TS. Dueng Hong Sen
Trung tAm Nghién citu M1 trudng - Vién Khoa hoc Khi tugng Thiy vin v Moi trulng

1. M¢é diu

Bén canh si phat trién manh mé& clia nén
kinh t& nhu hién nay, vin dé nhu do thi hda,
. ¢6ng nghiép va khai thdc khodng sdn tai
nguyén thién nhién, dang dién ra manh mé.
Pi kém vdi nhitng van d& nay dé 1a 6 nhiém
mdi truding va lam suy gidm chat lugng khong
khi. Van dé& 6 nhiém mdi trudng néi chung va
nhi&m ban khi quyén néi riéng ngay cang trd
nén nghiém trong va gay thiét hai nang né cho
nén kinh t€, 1am ting bénh tat d&i véi nhdn
dan. Piéu nay da dugc khing dinh & Hoi nghi
clia lién hgp qudc vé “con ngudi va moi
trudng xung quanh” ti€n hanh ¢ Stockhom
thang 6-1972. Trong lich sif ciing ghi lai nhitng
tham hoa do & nhiém moi trudng khong khi
gdy ra nhu: Hién tugng “nghich ddo nhiét”
1am ting ndng d0 khoi gy ngat d Ludn Pon
1952 Iam chét va bi thuong khodng 4000-5000
ngud, vu rd khi MIC (methyl - Iso -Cyanate)

'Ngudi phdn bién: ThS. Nguyén Vin Tué

ctia Lién hiép S&n xuit phdn bén & Bhopal-
An DO nim 1984 lam cho khodng 2 triéu
ngudi bi nhiém déc, trong d6 ¢6 khodng 5000
ngudi chét, 5 van ngudi bi nhiém d6c trdm
trong va rit nhidu ngudi bi mi. Thim hoa
chdy ritng & Indonesia nim 1997 vi trong may
nim gin diy d4 phd huy hon 10 triéu hecta
hoa mau cia Malaysia vi khi€n hiu hét cdc
nude trong khu vie Pong Nam A chim trong
khdi bui, wde tinh thigt hai 1&én t6i 9,3 ty USD.

Viét Nam chua x4y ra thim hoa do 8 nhiém
méi trudng khong khi gdy ra nht k€ trén,
nhung trong thyc t€ cdc khu cdng nghiép da
¢6 hién tugng 6 nhiém cuc bd, giy thiét hai
cho sdn xuft va dnh hudng d€n sic khde clia
nhin ddn. V&i da phdt trién kinh t&, cong
nghiép va khai thdc tai nguyén khodng sdn
nhu hién nay thi vin dé moi trudng khdng khi
cia Viét Nam bi 6 nhiém la khé trdnh khdi.
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Chinh vi vy, nghién cifu va dy bdo chat
lugng modi trudng khong khi dang trd thanh
van dé& cin thi€t va cdp bdch, ching ta cdn
phai nghién cifu, du bdo, phan viing chat lugng
khong khi d€ c6 nhitng ban dd quy hoach phi
hop phuc vu cho sy phét rién 1au dai va bén
vitng clia dat nudce, cling nhy trdnh nhitng rii
ro moi trudng tic ddng tiéu cyc d&n ddi sng
clia nhin dén.

Trong bai bdo nay, tdc gid gidi thiéu Hé

théng m6 hinh dy bdo chit lugng khong khi da
guy mé CMAQ (Community Multiscale Air
Quality Modeling System), dugc Cuc Bao vé
Moi truong My US EPA (United States Envi-
ronmental Protection Agency) dwva ra va st
dyng nhy mot cdng cu chinh théng d€ du bdo
chdt lugng moi trudng khong khi cho Hoa k¥
v cdc thanh phd lién bang [7].

2. Gidi thi¢u md hinh CMAQ
M& hinh dy bdo chédt lugng khong khi da

quy md CMAQ do Cuc Khi quyén va Pai
duong Qudc gia (NOAA) k&t hop v8i Cuc bdo

56 Héu
bl Eruimg

CMAQ dudgc thi€t k& d€ phit hop véi cdc bai
todn trén nhidu quy mé khdc nhau, céc phudng
trinh di€u khién duge bidu didn trong hé toa d6
10ng quét. Phuong phdp ti€p c4n nay s& ddm
bdo tinh phd hgp gitta CMAQ va cdc m6 hinh
khi tigng. Hé toa d0 téng qudt xdc dinh ludi

v€ moi uudng (EPA) cia M§ x4y dyng va
phat trién t¥ ndm trudc nim 1990 tdi nay.
CMAQ c¢6 kha ndng md phdng cdc qud trinh
khi quyén phifc tap dnh hudng t6i sy bién ddi
héa hoc, lan truyén va ling dong ciia cdc chat
6 nhi€m nhw: 6z6n, NO,, SO,, CO, buyi, a
Xit.v.v.

M6 hinh CMAQ ti€p cén bai todn du bdo

- chét lugng khdng khi mot cdch t6ng qudt vdi

cac k¥ thudt hién dai, trong d6 cdc vin dé nhw;
6zdn trén tang ddi uu, chdt ddc, bui min, ng
dong axit, suy gidm tdm nhin,..vv déu dugc gidi
quyé&t. CMAQ cling duge thi€t k&€ da quy md
d€ khéi phéi tao ra cdc mo hinh riéng biét cho
viing d6 thi hay ndng thon. PO phin dai va kich
thudc mién tinh ¢6 thé khdc nhau mot vai bac
dai lugng theo khdng gian va thdi gian. Tinh
mém déo theo thdsi gian cho phép thirc hién céc
md phdng nhiim d4nh gid dai han cla cdc chit
o nhiém (trung binh khi hiu) hay lan truyén
han ngén mang tinh dia phuong. Tinh mém déo
theo khong gian cho phép st dung CMAQ dé
md phéng quy md dd thi hay khu v,

Hinh 1. Quan hé CMAQ
voi cdc mé hinh khi
tigng (MMS5) va mé hinh
phdt thai (SMOKE)

tinh, phép chuyén toa d6 cin thi&t v né 6 thé
théa mén nhi€u hé toa d6 thing ding cing nhu
céc phép chi€u khic nhau. Ngodira, hé toa do
téng quat s& dam bédo khdi lerng duioc bio toan
khi 56 lieu duge chuy&n ddi tif cdc md hinh khi
tuong phi thuy tinh sang CMAQ. Sai s6 clia
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mat dé khong khi va trudng gi6 ¢6 thé giy ra
sai s6 16n cho ndng d6 chd't 6 nhiém. Viéc md
dun hod cdc qua trinh khoa hoc (hinh 1) trong
CMAGQ cling 1am cho viéc thay d6i va dap dng
m6 hinh clia ngudi sit dung mot cdc truc tiép
hon. Khd ning gy 161 cling dugc gidm thidu vi
ngudi st dung khéng phai thay d6i ma ngudn
hay khai bdo c4c bi€n trong cdc md dun.

3. Két qua dy bdo

Mién tinh trong md hinh bao gém 70 x 121
diém tinh theo phudng ngang v6i d6 phan gidi
12 (18km x 18km), theo phuong thing ditng 15
Idp dd cao theo wdi véi ciu tric nhy sau:
0.995 (38m), 0.985 (114m), 0.970 (230m),
0.945 (425m), 0.91 (705m), 0.865 (1077m),
0.81 (1550m), 0.740 (2187m), 0.650 (307 1m),
0.550 (4159m), 0.450 (5390m), 0.350
(6813m), 0.250 (8513m), 0.150 (10649m),
0.050 (13712m), thdi gian dy bdo 1a 48 gid.

S& liéu phdt thdi nhu: phét thai giao thdng,
cOng nghiép, sinh hoc..vv dugc cung cap tit dé
tai: "Nghién cdu x4y dyng quy hoach mdi

trudng khong khi viing dong bing séng Hang
giai doan 2001 — 2010"[2] s& dugc hé thdng
mod hinh phdt thai ma triin thua SMOKE tinh
todn va chuyén thianh s& liéu ddu vao theo
dinh dang cia CMAQ [5], [6].

Céc yé&u t8 khi tugng dau vio cia md hinh
nhy: t8c d6 gi6, mua, 46 dm, 4p sudt, nhiét d,
bitc xa, phin b3 miy,..v.v dugc cung cdp bdi
md hinh du bdo khi twgng déng Iyc quy md
vira MM3 [1]. M6 hinh MM3 duge thue hién
bdi Trung tAm Khi tugng Khi hju - Vién Khoa
hoc Khi tugng Thiy van va Moi trudng ¥ nim
2001 tdi nay do TS. Hoang Pic Cudng lam
chd nhiém dé tai. Hién nay, md hinh MM5
dang dugc sif dung du bdo nghiép vu tai Vién
Khoa hoc Khi tugng Thuy vin va M6i trudng,
két qud dy bdo dugc dua trén website
(http://www.imh.ac.vn) [4].

Nhin chung k&t qui dy bdo thdi tiét bing
md hinh MMS5 1a khd 6t v6i d chinh xdc
khodng 80 % - 90 % (hinh 2). K&t qué ddnh
gid v3 kiém nghiém mo hinh duge trinh bdy
chi tiét trong tai liéu [1].
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Hinh 2. So sdnh nhiét dp (T°C) giita tinh todn (MMS5) va s6 ligu do tit cdc tram tu dong
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Hinh 3 thé hién sy phin b8 ndng 0 cdc chat
6 nhim theo khong gian, ta thy riing ndng do
cdc chatd nhiém chill y&u tip trung & phia Bic
va phia Nam, cu thé hon 1 tai cdc tinh 6
nganh cong nghiép phat trién Tp. Ha Nai, Tp.

Dally Alr Quality Forecast Praject

Nong 46 CO mat dat

Daily Alr Quality Forecast Project

Néng d6 CO, miit dat

HG6 Chi Minh va cdc viing kinh t& trong diém
khdc, Qua day, ta ¢6 bitc tranh téng thé v& tnh
hinh 6 nhiém khéng khi ctia Viét Nam, tao ¢
sd cho cdc nha qudn Iy di€u chinh va quy
hoach hgp 1y phuc vu phat trién bén vitng.

Dally Air Quality Forecast Project
Nong 46 NO, mit dit
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Hinh 3. Két qué du bdo nong dp cde chdt 6 nhiém lic 19 giv (12-GMT) ngay 06/01/2005

D€ ¢6 thé ddnh gid so bd vé k&t qua du béo
tdc gid da st s8 dung liéu do tryc tiép timg gid
tai cdc Tram quan tric ty dong (Tram Léng,
Cic Phugng, Phd Lién) do Trung tdim Mang
w61 Khi tugng Thity vin va M6i truding cung
cdp d€ so sdnh véi ket qud dy bdo (hinh 5 -
hinh 8).

Nhin chung k€t qud dv béo 13 tuong d8i t6t,
md hinh d3 bit dude xu thé€ didn bi&n cha cac
ch&t 6 nhiém (hinh 4 - hinh 7). Mic di v& dinh

lwgng con chua chufn xdc, k&t qud dv bdo
thudng nhd hon so véi s6 iéu do, dic bidtndng
dd6 CO (hinh 4) tai HA N6i vao cudi ngay
07/01/2005 &t nhé so véi s6 liéu do (s8 lidu
Tram Ldng). Sy sai khdc ndy c6 thé do rat
nhiéu nguyén nhén nhu:

Chiing ta, chua thdng ké day dd dugc it ca
céc loai ngudn thai ciing nh céc thong tin cin
thiét clia chiing nhu: & lugng, vi tri théng s& k§
thuét lich trinh va ¢dng sudt hoat ddng clia nha
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méy (ngudn thai diém), cic loai duding, chiéu
dai, cac loai va s8 lugng phuong tién hoat dong
trén duding (ngudn thai giao thdng).

S8 1iéu khi tugng cling 12 mot trong nhifng
nhén & dnh hudng tryge tiép téi k&t qua cla md
hinh [1]. Nh chiing ta bi&t ndng do cdc chét 6
nhi®m trong khong khi phy thudc rdt nhiéu vao
cdc y&u t§ khi twgng nhu: ning, mua dnh hudng
t6i sy ling dong, nhiét, bic xa dnh hudng t6i
cdc phan Ung quang héa, nhu. gié dnh hudng
t6i qua trinh lan truyén ..vv. Vi dy, ndng do 6-
z6n thudng cao vao ban ngdy do chiu dnh
hudng cia nhiét dd va bifc xa (hinh 3 va hinh
7). Hon nita, CMAQ 13 mdt hé thdng md hinh
mdi va rit phifc tap, nén k&t qud nghién ciu
trong mot thdi gian ngdn va lai bi han ché vé
$6 liu dau vao nhu hién nay thi sai $6 md hinh
gip phdi 1a khé trdnh khéi.

Hinh 4 thé hién k&t qué su phan bo ndng dd
CO du bio (48 gid) so vdi s8 lidu thyc do tai
mét s& di€ém quan tric t dong. Nong dd khi
CO chii y&u 12 do phat thai tif cdc ngudn giao
thong va cdng nghiép 1a chinh, nén ching t0i
chon 2 tram Tram Ldng vA Phd Lién lam cd s
dé so sdnh vdi k&t qud du bdo clda md hinh.

Hinh 4 bén trdi cho thiy sy bién thién ndng
d6 clia CO theo thdfi gian (06-07/01/2005) 50
véi k€t quéd quan tridc 1a khd 5t. Nhung vao
cudi ngay 07/01/2005 k&€t qua quan tric ciia
Tram Ha N&i dot nhién qud 16n so v6i két qua
du bdo cia md hinh. Tdc gid da o8 ging lam
sédng td vin dé nay, nhung khi dem so sdnh vdi
s& liéu quan tric cuc dai trung binh nhidu nam
tai mot s khu cong nghiép clia Ha N6i va so
véi tidu chuin cho phép cla Viét Nam (TCVN
5937: 1995), cho thiy ndng dd quan tric vao
thai gian ndy rét1dn (6000 (g/m*)- 13000(g/m?)
s0 vdi k€t qud quan tric cuc dai trung binh
nhidu nim (1996 - 2002) tai cdc khu cong
nghiép nhu: Phdp Van (4005g/m*), Thuong
Pinh (5677g/m?*) [3] va TCVN 24 gig la
5000(g/m*). Piéu ndy phdn 4nh vao thdi gian
nay diém mdy quan tric c6 thé xdy ra su ¢d
nén khong dl ¢¢ sd dé khang dinh do chinh xdc
cla s8 liéu.

Hinh bén phai cho thd'y mdi tuong quan gifta
s& lidu thue do va s6 lidu dy bdo. Qua hinh v&
cho thdy, sai s6 cda md hinh con khd 1dn:
khodng 50% dén 60% tai Phi Lién, tai Ha N&i
(trong khodng 30 gi& ddu) sai s8 1a 40% - 54%.

L s

__%E%

[y - ]
ARLE T e
I L s A

Hinh 4. So sdnh néng df

1{5*1;@303&;
§..
- gLF
EAFaRE
H
5
g
-
il
g

CO(g/m?) giita 56 liéu di bdo va
s& ligu do tit edc tram ty dopng Ha
N¢i, Phix Lién

e Wil PRGN
51 . i

S e ¥ e
Ll T e

Hinh 5. So sdnh néng dj
SO, (g/m’) giita s6'ligu dy bdo va

VERD WG WSaRRs GBI IMEAN WNRRE  unRhih VRN vk

sé litu do it cdc tram ty dong

QO it

3
et o RREETGL Vel eite UM WRAME  hAWEE VRN

Phi Lién, Ciic Phuong

Tap chi Khi tugng Thuy vin * Thang 12/2007 47



Hinh 6. So sdnh néng dp

NO, (g/m?) giita sé ligu du bdo

K&t qud dy bdo ndng do SO, (hinh 5) va

NO, (hinh 6) cling khd t3t. K&t qua dy bdo tai
Ctic Phudng t6t hon so vdi k&t qua du bdo tai
Phd Lién cd vé xu th€ 1dn dinh lugng. Didu
nay minh ching cho viéc, n€u ching ta cung

cdp ddy du chi ti€t vf t6t hon vé céc ngudn s&

.'/

4, K&t ludn

TU k€t qud nghién ctu cho thdy vé cd ban
m6 hinh déu bit duge xu thé dién bién ndng
d8 cfia cdc chdt 6 nhi€m nhu: CO, SO,, NO,,
O3 (hinh 4 - hinh 7), miic di vé dinh lugng con
chua chuéin x4c, sy sai khdc nay 6 rat nhiéu
nguyén nhén nhu: chua thdng ké diy di dugc
tat cd cdc loai ngudn thai cling nhy céc théng
tin cin thi€t cla chiing nhw: s hugng, vi tri
thong s0 k§ thuit lich trinh va cong sudt hoat
dong clia nhd mdy (ngudn thii diém), cdc loai
duting, chiéu dai, c4c loai va s8 lugng phuong
tién hoat dong twén dudng (ngudn thai giao
thong). Hon nita cdc y€u 8 khi tugng cling 13
mdt trong nhitng nguyén nhin idnh hwdng tru'c
ti€p dén k&t qua ctia mo hinh.

DE khic phuc v han ché sai s khi tinh todn
cda mo hinh cin phdi cung c4p diy dd cdc

va 56 ligu do tit cdc tram ty déng
Ha Ni, Cric Phuong

liéu dau vao cho mo hinh thi k&t qua dat duge
$& 8t hon (Tai Ctc Phuong chiu sy tdc dong
cia cdc loai ngudn thdi khéc nhau it hon, nén
s0 liéu ddu vao.duge cung cip ddy d va chi
ti€t hon, do d6 k&t qua dy bdo & Cic Phuong
cling tGt hon).

Hinh 7. So sdnh nong dp
03 (g/m?) gifta s& lign du bdo va
s& liéu do 4 cdc tram ty dong
Phi Lién, Ciic Phuong

thdng tin vé cdc loai ngudn thai, phat trién day
hon nifa mang Iw6i quan tric s& liéu gidp cho
viéc ki€ém nghiém va hiéu chinh md hinh chinh
xéc hon.

Viéc 4p dung hé thong md hinh dy bdo chat
lugng khdng khi da quy mé CMAQ vao Viét
Nam nh3m nghién ctu va tién tdi du bdo
nghiép vu 1a ¢6 thé thyc hién dugc. Hién nay,
dd c6 rit nhidu nude trén the gidi sit dung hé
thdng mo hinh nay dé dy béo chit Iugng khong
khi nhw: M§, Trung Qudc, Dai Loan, Nga..vv

Bai bdo nay, dya trén k&t qud md rong tir
dé tai "Nghién cttu thif nghiém di bdo thdji han
ngén chdt lugng khéng khi viing déng bing
Bic B" duge thuc hién bdi Trung tim Nghién
ciu Méi trudng, Vién Khoa hoc Khi tugng
Thiy van va M6i trudng, B Tai nguyén va
M&bi trudng. Do thoi gian ¢ han cdng vai viée
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nghién ctu m§t mé hinh &t mdi va phic tap  kién déng gép clia ddng nghiép, nhiing ai quan
nén két qud tinh todn khong trdnh khdi nhitng  tadm t6i ndi dung va ket qué dat dugce.
sai sot tdc gid rdt mong nhin duge nhing ¥
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