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DE TAI: N G H I E N C U f U T H U * N G H I E M D U B A O T H O I H A N N G A N 

C H A T L U O N G K H O N G K H I V U N G D O N G B A N G B A C B O 

C a quan chu t r i : Vien Khi tuong Thuy vdn 

C h u nh iem de t a i : TS. Duong Hong Son 

Cac thanh vien: 
CN Truong Ann Son - Vien Khi tuong Thuy van 
CN. Pham Van Sy - Vien Khi tuong Thuy van 
ThS. Phan Ban Mai - Vien Khi tuong Thuy van 
CN. Nguyin Van Tii'n - Viin Khi tuong Thuy van 
ThS. Tran Thi Diiu Hing - Viin Khi tuong Thuy van 
CN. Li Van Thien - Viin Khi tuong Thuy van 

Muc tieu cua de tai: 

Xay dung va thu nghiem phuong phap du bao chat lupng khong kh i thdi han ngan (3 
ngay) cho vung ddng bang Bac Bp 

Npi dung nghien curu: 

1- Nghien cuu thu nghiem du bao thdi tiet; 

2- Xay dung khung kiem ke va thu nghiem tinh phat thai cho mo hinh du bao chat 
lupng khong khi ; 

3- Nghien cuu thu nghiem mo hinh du bao chat lupng khong kh i ; 

4- Du bao thu nghiem va danh gia ket qua. 

Tom tat bao cao: 

Bao cao tong ket bao gom 97 trang chia thanh 8 chuong sau day: 

Chuong 1: M d dau; 

Chuang 2: Hien trang moi trudng khong kh i Dong Bang Bde Bp; 

Chuang 3: D u bao thdi tiet - mo hinh W R F ; 

Chuang 4: K iem ke phat thai - md hinh phat thai ma tran thua Smoke; 

Chuang 5: Du bao chat lupng khdng khi - md hinh chat lupng khdng khi da quy md CMAG; 

Chuang 6: Cac phan mem hd trp; 

Chuang 7: Ket qua thu nghidm du bao; 

Chuang 8: Ket luan va kien nghi. 

Ket qua nghien cdu: 

I . HIEN TRANG MOI TRUC-NG KHONG K H I DONG BANG BAC BO 

Nguon tu nhien: 

752 



KY YEU "CAC DE TAI NGHIEN CPU KHOA HOC- CONG NGHE NGANH TAI NGUYEN VA MOI TRUONG GIAI BOAN 2002-2006" ^ 

C» nude ta khong co nui lua phun trao nhung do dieu kien khi hau nhiet doi gio mua 
de co chay rung, cung gay 6 nhiem khong k h i nang nd. Ngoai ra k h i hau nong lam cac 
chat huu co trong tu nhien (xac dong, thuc vat, cac ddm lay va bun day lo thien do can 
nude ao h6 hoac kh i tridu xudng d cac vung ven bien...) dd phan huy cung sinh ra nhieu 
chat gay 6 nhidm k h i quydn. Ngoai ra con phai t inh den su phat thai k h i nha k inh trong 
do chu yeu la C 0 2 va C H 4 td dien t ich dat trong lua chiem ty le rat ldn d vung DBSH. 

Ngudn nhin tao 

Nhin chung cac tinh nam trong khu vuc Dong bang Song Hdng la t inh thuan ndng, 
nhung nam gan day xu hudng do thi hda, cdng nghiep hda ndng thon phat trien nhanh, ty 
le tang dan so tu nhien d mdc cao, trinh dd dan t r i chua cao cung vdi mdt so dieu kidn tu 
nhien cd anh hudng theo chieu hudng bat lpi cho mdi trudng. V i vay, tinh trang d nhidm 
mdi trudng, suy thoai mdi trudng ngay cang gia tang d khdp mpi noi td ndng thon den 
thanh thi, nhieu noi da den mdc bao dpng; 

Cac nghien cdu gan day cho thay chat lupng khong k h i cua cac t inh thanh phd nam 
trong khu vuc Dong bang Sdng Hong bi anh hudng chu yeu bdi cac hoat ddng san xua't 
cong nghiep va cac hoat dpng giao thong van tai; 

Do cong nghe san xuat cua khu vuc dia phuong phan ldn la cu va lac hau, lai khdng 
cd he thd'ng xu ly nude thai, kh i thai, ha tdng co sd dd thi , giao thdng van tai rat thap 
kem, ddng thdi dd thi phat tridn lai qua nhanh da gay ra hien tupng mdi trudng bi qua tai; 

He thd'ng dudng xa giao thdng d cac dd thi va ven dd thudng trong tinh trang hoat 
ddng qua tai. Xet ve mdc dp ket cau cac he thd'ng nay thudng khdng dupe thiet ke dd dap 
ung muc dp giao thong va tai trpng giao thong hien tai. Ndng dp bui dao ddng rdt ldn, chi 
so nay phu thudc vao luu lupng xe tren dudng va chat lupng tuydn dudng. Hidn nay, nude 
ta dang cho sua chua va nang ca'p mdt sd tuydn dudng.Tuy nhien, tai cac khu vuc dan cu 
sdng ven qudc Id, true dudng ldn, hay trdn cac tuydn dudng npi bp ndm trong lang, nhan 
dan sdng trong khu vuc dang chiu anh hudng nang nd td ngudn bui ldng cua k h i thai td 
cac phuong tidn van tai. 

Hien trang chai lugng nude mua: 

Ldng dpng axit (Acid deposition) hidn dang la mdt trong nhung vdn dd d nhidm mdi 
trudng nghiem trpng nha't khong chi v i mdc dp anh hudng manh me cua chiing tdi cudc 
sdng con ngudi va cac he sinh thai ma con v i quy md tac dpng cua chung da vupt ra khdi 
pham vi kiem soat cua mdi qudc gia va nhan loai dang phai xem xet nhung anh hudng cua 
chung d quy md khu vuc va toan cau. Ldng dpng axit lam thay ddi chat lupng moi trudng 
xung quanh theo chidu hudng xdu di va dd lai nhidu hau qua nghiem trpng khac cho cac 
hoat dpng phat trien kinh te, cung nhu anh hudng true tiep tdi sdc khoe cua con ngudi. 

Phuong phap tiep can 

Bp xu ly giao didn hoa hoc - kh i tupng M O P lidn kd't md hinh k h i tupng M M 5 vdi 
mo hinh lan truydn va hoa kh i quyen C T M ndm trong he thd'ng md hinh chat lupng khdng 
khi cpng ddng da quy mo the he ba C M A Q bdng vide cung cap cac so lieu can thidt cho 
phuc vu md phdng chdt lupng khPng khi . 
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V I hdu het cac mo hinh k h i tuong khong phai duoc xay dung Dhuc vu muc dich mo 
phong chat luong khong 
khi , MCIP chu yeu lien 
quan tdi viec chuyen doi 
dinh dang so lieu, don v i 
do cua cac tham so, udc 
tinh cac tham sd khdng cd 
trong sd lieu k h i tuong, 
trich sd lieu cho mdi mien 
tinh can thiet, cau true lai 
so lieu theo ca phuong 
dung va phuong ngang 
cho cac ludi t inh khac 
nhau. 

Nham hd trp he 
thdng toa dd tdng quat da 
quy md cung cap cac 
tham so kh i tupng dpng 
luc thich hop cho phep nhan dupe ket qua tinh toan cd su thdng nha't ve khdi lupng. 

II. DUBAO THOI TIET - MO HINH WRF 

D u an nghien cdu va du bao thdi tie't (the Weather Research and Forcast) la kd't qua 
cua su cd gang hop sue cua nhidu co quan td chuc nham phat tridn mpt he thd'ng ddng hda 
so lieu va du bao thdi tie't qui md vda, hien dai, chinh xac, cd hieu sua't cao tren may tinh. 
K h i tupng qui mo vda (Mesoscale Meteorology) cd nghla la nghien cuu va du bao thdi 
tie't qui mo ldn (large scale) va qui mo trung binh (medium) cac trudng hop nhu xoay 
thuan nhidt ddi (tropical cyclones) bao (hurricanes), ldc xoay (tornadoes), gidng 
(thunderstorms), giang thuy ldn tai dia phuang (heavy local precipitation). Con kh i tupng 
qui md nhd (microscale meteorology) la nghien cdu cac qua trinh qui md nho nhu rdi khi 
quyen va v&n chuydn nhidt, dm va ddng lupng giua be mat va k h i quyen. D u an W R F phat 
tridn mdt he thd'ng ddng hda so lieu va du bao thdi tie't qui md vda (meoscale) se tang 
cudng ca kha nang hidu biet va du bao giang thuy qui md vua va se ddy manh su gdn ket 
chat che giua. D u bao nghidn cdu va du bao nghidp vu (operational forecasting). Du kien 
nd se dupe ung dung rpng rai tu nhung mo phdng nghien cdu l i tudng dd'n du bao nghiep 
vu, vdi su uu tien chu yd'u vd dp phan giai ndm ngang tu 1 - 10 k m . Dac biet la phat tridn 
mpt cong nghe sd va ddng hda so lieu hidn dai, mdt kha nang ndng nhidu v i t r i , va cac so 
dd vat l i da dupe cai tie'n, ndi bat la nghidn cdu giang thuy ddi luu va giang thuy qui md 
vda. M d hinh W R F la mdt md hinh mdi hoan toan cung cap mdt co hdi phat tridn phdn 
mdm linh hoat, cd the m d rdng, cd hidu suat cao, va cd thd chay trdn nhidu ndn may tinh 
hidu nang cao (Michalakes et al. 1999, 2001a). He thd'ng phdn mem trong W R F dupe 
phat tridn la khung phan mdm hidn dai (Advanced Software Framework). Su tie'n bp cua 
nghien cuu se la mdt con dudng true tiep ddn tdi nghiep vu. 

M d hinh W R F la mpt md hinh ldn duoc cdng tac cua nhieu co quan td chdc. Ngudn 
tai trp quan trpng cho vide phat tridn W R F la duoc cung cap bdi du an CWO-6: Scalable 
W R F Model Development under the DoD HPCMO Common High Performance 
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Computing Software Support Initiative (CHSSI). Ngoai ra du an cung duoc cung cap tu 
the United States Weather Research Program (USWRP), the F A A , va tut cac co quan tham 
gia. Ke hoach cua du an la cudi nam 2002 cho ra phien ban vdi chdc nang nghien cuu day 
du, chat luong, va vao nam 2004 la mot md hinh du bao nghiep vu hoan chinh trong do 
dac biet phat trien cdng nghe dong hoa sd lieu bdn chieu ( 4 D V A R ) , va se tiep tuc phat 
trien vao cac nam sau do. Su cai tien va phan tich lien tuc cua md hinh W R F dupe thuc 
hien nhd vao cac ket qua chay hang ngay. K h i ma W R F du hoan thien de su dung trong 
du bao nghiep vu thi no se thay the mo hinh qui mo vda Eta (Meso-Eta) ma dang dung 
nghiep vu tai NCEP, thay mo hinh M M 5 ma dang dung nghiep vu tai A F W A . V d i nhung 
uu diem noi tren, mo hinh W R F la co mpt khong hai trong l ich su du bao thdi tiet sd d M y . 

M d hinh W R F da xay dung de cd the chay hidu sua't trdn bp x d ly don, dung chung 
bp nhd song song (shared-memory parallel), phan phd'i bp nhd song song (distributed-
memory parallel), va distributed memory clusters of shared memory nodes, bao gdm 
I B M , SGI, Compaq, va Linux (PC va Alpha). 

III. KIEM KE PHAT THAI - HE THONG MO HINH PHAT THAl MA TRAN THUA 
(SMOKE) 

Cpng ddng nghien cuu mdi trudng da phat trien cac md hinh so t r i chat lupng khong 
khi nham hidu rd tuong tac giua cac yd'u to k h i tupng, phat thai (bao gdm ca nhan tao va 
tu nhien), ddng luc, hoa hoc cua cac chat o nhidm. So lieu phat thai td cac md hinh phat 
thai va kiem ke la mdt trong nhung dau vao quan trpng cho cac md hinh chat lupng khong 
khi nay. M d hinh chat lupng khdng k h i thudng dupe cac nha khoa hoc dung cho cac muc 
dich: quy hoach phat tridn, nghien cuu nang cao chat lupng phuong phap md hinh, va gin 
day nha't, du bao chat lupng khdng khi . Trong tat ca cac trudng hop, xu hudng chung la cd 
gang md phdng cho cac vung ldn hon vdi dp phan dai min hon, vdi nhidu ngudn thai hon, 
cho nhieu muc dich hon (v i du nhu cho d zon, bui, dpc to) va do dd ddi hdi he thd'ng x d ly 
sd lieu phat thai hidu qua vd mat tinh toan, than thien vd mat su dung va mem deo ve mat 
xu ly. 

Trung tam M d hinh 
M d i trudng thupc 
MCNC da xay dung he 
thd'ng md hinh phat thai 
ma tran thua (SMOKE) 
cho phep tich hop cac 
phuang phap xu ly so 
lieu phat thai bang ciic 
thuat toan ma tran thua 
tren he thdng may tinh 
hidu nang cao. S M O K E 
la cdng cu cd hieu qua 
hd trp ra quyet dinh vd 
kidm soat P nhidm trong 
cac ung dung dd thi va 
khu vuc. Hien S M O K E 

Matron 6 

Tien xi> ly 
nhiet d$ W 

He so phat 
' thai • 

Cdp phat 
thQ>i gian 

Cac ho>p chat 

B<> cao 
ngupn thaij " " L l 

Sir dungdM-

Ma trfn kiem 
fit soat1'1;;' 

Phan bd theo 

Diiu chinh 
phat thai theo 

thwi gian f§ 

Lien ket 
phat thai 

Chi ngudn di£m 
Chi nguon DO 
Chi nguon SH 

Hinh 2 Cdu true SMOKE 
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dang tiep tuc dugc phat trien va cai tien tai truong Dai hoc Tong hop North Caroline. 

SMOKE co the xu ly cac khi 6 nhidm chuan nhu: carbon monoxide (CO), nitrogen 
oxides (NOx), va hop chat huu co dd bay hoi (VOC) tdng k h i huu co (TOG), ammonia 
(NH3), sulfur dioxide (S02); bui (PM) co kich thuoc nho hon hoac bang 10 m m (PM10), 
va nho hon hoac bang 2.5 m m (PM2.5). S M K O K E ciing co thd x u ly rat nhidu doc td nhu 
thuy ngan, cadimi, benzen, formaldehyde. N d i chung S M O K E khong bi gidi han ve sd 
lugng hay dang cua chat d nhidm. 

Bang 1. Cac loai nguon kiem ke, kha nang va loai xiily cua SMOKE 

Dp phan dai theo thdi gian Loai xu ly 

Cac loai ngudn kiem ke (SMOKE cd the xu ly)* ciia 
SMOKE 

Hoat 
dpng 

Chuan Hat Dpc to 

Ngudn dien tinh N/A A, S A, S A, S Dien 

Ngudn di dpng ngoai dudng N/A A, S A ,S A, S Dien 

Ngudn di dpng tren dudng A A, S A, S A, S Di dpng 

EGU N/A A, S, D, H A, S, D, H A, S Diem 

Non-EGU N/A A, S, D, H A, S, D, H A, S Diem 

Ngudn chay N/A D , H D , H Diem 

Sir dung da't sinh hoc N/A X N/A N/A Sinh hoc 

A = Sd lieu nam; S = Sd lieu trung binh ngay; D = Sd lieu ngay cu the; H = Sd lieu gid; X = Sd 
lieu san cd 

Kidm ke phat thai thudng cho gia t r i trung binh nam hoac trung binh ngay cho mdi 
ngudn thai. Mat khac, md hinh chat lupng khong kh i thudng ddi hdi phat thai theo gid 
tren mdi o ludi (va cd khi theo tdng ldp) cho mdi chat thai. Do vay, dd dat dupe dau vao 
theo yeu cau cua A Q M , qua trinh xu ly phat thai bdt budc phai chuydn sd lieu phat thai 
theo cac cap phat thai gian, khdng gian, phan nhom hda hoc, va cd thd ca phan chia theo ldp. 

Qua trinh xu ly phat thai trong SMOKE dupe chia ra lam 4 loai: didn, sinh hoc, di 
ddng va didm. 

IV. DIT BAO CHAT LUONG KHONG KHI - HE THONG MO HINH CHAT LUONG KHONG 
K H I DA QUY MO (CMAQ) 

Tieu chuan chdt lupng khong k h i Qudc gia dupe thiet ke nhdm bao ve sdc khoe con 
ngudi va mdi trudng khoi cac chdt d nhidm chudn ciing nhu bui. Cac kich ban chat d 
nhidm ddi hdi cac chien lupc kiem soat hieu qua cho nhieu chat o nhidm, nhidu khu vuc 
va vdi cac quy md khac nhau. Nhdm muc dich giam mdc dp cac chdt P nhidm chuan va 
hidu rd hon qua trinh van chuydn cac hop chat hod hoc, cac chien lupc kidm soat d nhidm 
va chat lupng khdng kh i . cac md hinh toan da dupe su dung cho quy mo khu vuc, qudc 
gia va dia phuong. Cac md hinh da dupe su dung dd udc tinh ddng gdp cua cac chien lupc 
kiem soat khac nhau tdi chdt lupng khdng k h i va dam bao ket qua cd tinh kinh te cao. 
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Cac each tiep can ciia mo hinh chat luong khdng k h i trudc day mang tinh ca nhan ve 
ban chat. Cac mo hinh dupe thiet ke cho tung van de ve cha't lupng khong k h i cu thd, v i du 
nhu lang dpng a xit hay P zon, phu thupc vao tinh cha't phat thai, chat o nhiem, dieu kien 
khi tupng tai thdi diem phat thai, kich ban cua mo hinh co the bien ddi tur va'n de dia 
phuong han ngan tdi bai toan khu vuc han dai. Do mpt so ngudn thai cd the anh hudng 
ddng thdi tdi ndng dp cua mpt vai chat cung nhu mdt khu vuc rdng ldn, phuong phap tid'p 
can md hinh tdng hop ma cd thd ddng thdi bao ham nhidu chat tren nhieu quy md la can 
thiet nham t im ra cac chid'n lupc kiem soat hidu qua va k inh te. M d t so va'n de mdi ve cha't 
lupng khong k h i (tdm nhin, bui thd va bui min , su phoi khdng true tiep cac ddc to) lam 
cho each tiep can md hinh tdng hop cd thd nghien cuu nhieu chat d nhidm mpt each sau hon. 

Cac chid'n lupc tren la k i m 
chi nam xuyen sudt cho Khung 
M d hinh the he 3 vdi trung tam 
la he thdng md hinh C M A Q -
he thd'ng md hinh chat lupng 
khong kh i da chat, da quy md 
cd kha nang md phdng qua 
trinh van chuydn, bien ddi hoa 
hoc cua d zdn, bui, a xi t , 
v.v..CMAQ sd dung cac ky 
thuat hien dai va cd nhidu tinh 
nang mdi va quan trpng ma 
khong cd d cac phien ban 
trudc. C M A Q cd kha nang md 
phdng cac qua trinh kh i quydn 
phdc tap anh hudng tdi bien 
ddi, lan truyen va ldng dpng vdi 
giao didn than thien vdi ngudi sd dung. 

LUPROC 

JPROC 

MCIP ECIP 

\ 

ICON 
CCTM (CMAQ) 

Md hinh lan truyo n - hoa ha c 

BCON 

Hinh 3. CCTM va cac bp suly ddu vao 

V. KET QUA THITNGHIEM D U B A O 

V.l. Kiem ke phat thai 

Phdt thdi sinh hoc: 

Phat thai sinh hoc la phat thai td cac co thd sdng va khdng bao ham phat thai td cac 
hoat ddng cua con ngudi ma dupe xem la phat thai nhan tao. Phat thai sinh hoc ma anh 
hudng tdi ndng dp d zdn tai ldp bien k h i quydn bao gdm: cac cha't huu co dd bay hoi 
(VOC) phat thai true tiep td ldp phu thuc vat; CO va V O C do phan huy cac chat huu co; 
NOx td dat; Me tan td rupng va da't udt. 

Tdm quan trpng cua PTSH VOC trong vide hinh thanh ozon bi bo qua trong cac 
nghien cuu trudc day ve cac qua trinh quang hda cua d nhidm khdng khi . Do su hidu biet 
con han che, PTSH V O C dupe gia thiet la khdng dang kd so vdi cac phat thai nhan tao. 
Cac nghien cdu gdn day cho thay, tai M y , PTSH V O C cd thd gap ddi hoac hon nua so vdi 
phat thai nhan tao. 
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Cac mo hinh trong bao cao duoc chay vdi budc ludi 4.5 x 4.5 k m va 18 x 18 k m . 
Cac bien dau vao dac trung cho ldp phu be mat trai da't dupe t inh toan td ban do ldp phu 
do phan giai 500 m dupe m d ta d muc tren sau kh i dua ve he toa dp Lamber t_VN (11). 
Cac bien dupe t inh phdn tram cua tdng loai ldp phu (10 bien vd i 10 loai ldp phu) trong 
tdng 6 ludi rao hinh 4.5 x 4.5 k m va dupe ghi vao f i l e dang ASCII theo dinh dang m6 
hinh yeu cdu. 

Phat thai sinh hoc co thd bien ddi ldn t d ngay nay sang ngay khac va td vung nay 
sang vung khac phu thupc vao dieu kien xung quanh. De t inh toan cho cac bien doi 
nay cho dng dung vung Ddng bang Bde Bp, cac t inh toan nhiet dp hi mat va bde xa 
mat t rdi dupe rut t d ddu ra cua m d hinh k h i tupng M M 5 . Trong tdng trudng hop cu thi, 
nhidt dp dupe ludi hda, xac dinh tdng g id tu ldp 1 cua M M 5 dupe sd dung trong BEIS 
dd hieu chinh cac phat thai t inh theo khong gian va thdi gian khac nhau trong dieu 
kidn mdi trudng. 

Hinh 4 cho tha'y phia Ddng 
va Tay chi ra dp ldn cua cac phat 
thai sinh hoc trucmg hop co ban 
ciia NO td ngay 6-9/01/05. Phat 
thai NO theo ngay dat td 0.012-
0.016 tan/h. Trong khu vuc Ddng 
bang Bde Bp - noi cd ham lupng 
NO cao dd la thanh phd Hai 
Phong: 0.018 t/h; Bde Ninh: 
0.012t/h; Thai Nguyen: 0.02 t/h. 
Ndu xet theo didn bien thoi gian va 
nhidt dp tai tram Ha N d i va Ciic 
Phuong thi ndng dp N O dat gia t r i 
vao khoang thdi gian 8 - 16h (GMT) va dat gia t r i cue dai la 0.006 t/h. Day la khoang thdi 
gian cd lupng bde xa mat trdi cung nhu nhidt dp khdng k h i ldn nhdt la 297°k kh i gia tri 
cua hai yeu to k h i tupng giam dan xudng con 285°k thi nong dp N O cung giam va dat cue 
tidu luc Oh. 

Phat thai A L D theo ngay dat td 0.35-0.5 ta'n/h. Trong khu vuc Dong bang Bde bp -
noi cd ham lupng A L D cao dd la Thanh phd Hai Phong: 0.45 t/h; Bde Ninh: 0.45- 0.5t/h; 
Neu xet theo didn bien thdi gian va nhidt dp tai tram Ha N d i va Cue Phuong thi nong dp 
A L D dat gia t r i vao khoang thdi gian 32h(GMT) va dat gia t r i max la 0.15t/h. Day la 
khoang thdi gian cd lupng bde xa mat trdi cung nhu nhidt dp khdng k h i ldn nhdt la 297"k 

khi gia t r i cua hai yd'u to k h i tupng nay giam ddn xudng con 285°k th i ndng dp A L D cung 
giam va dat min luc Oh. 

Phat thai giao thdng: 

Ddu vao cho S M O K E bao gdm cac f i l e kidm ke va cac f i l e phu thupc. Cac f i l e kidm 
ke ddi vdi ngudn giao thdng cho cac k h i thai tieu chuan, bui , dpc to va du lipu kidm ke 
hoat dpng giao thdng dudi dang nhung f i l e text. Cd 4 dinh dang cho nhung f i l e nay: Djnh 
dang I D A (Inventory Data Analyzer) cho so lidu hoat dpng giao thong; Dinh dang I D A 
cho so lieu phat thai; D inh dang O R L (One record per line) cho so lieu phat thai cua dpc 

• nuirva; 
o«t(li.n Hinh 4. Ket qua phdn bo ham luong ALD2 va 

NO 

758 



KY YEU "CAC DE TAl NGHIEN CUU KHOA HOC- CONG NGHg NGANH TAl NGUYEN VA MOl TRUONG GIAI BOAN 2002-2006" 

to; Dinh dang EMS-95 (Emissions Modeling System, '95) dupe su dung dd cung cap du 
lieu V M T chi cho phan loai dudng . 

Bang 2. Ma dai dien va ma phdn loai duong (AIRS AMS) 

Ma dai 
dien 

Ten Ma phan loai 
dudng AIRS AMS 

Ten 

1 Dudng cao tdc 

2 Dudng sat 

15 Dudng do thi chinh 250 Dudng do thi chinh ydu 

16 

Dudng nong thon phu 110 Dudng giua ndi cac viing nong 
thon 

16 130 Dudng nong thon chinh yeu 

150 Dudng nong thon thd yeu 

17 
Duong nong thon chinh 170 Duong nhanh nong thon chinh ydu 

17 
190 Dudng nhanh nong thon thd yeu 

18 Dudng do thi phu 310 Dudng do thi thd yeu 

Ba dinh dang dau 
cung cap du lieu V M T 
bao gdm phan ldp dudng 
va loai phuong tien. Con 
dinh dang EMS-95, 
SMOKE se ddi hdi mdt 
file V M R V M T dd ket 
hop phat thai cua tdng 
loai phuong tidn cho mdi 
loai dudng. 

Hinh 5. Vi tri khong gian cua 3 ngudn lien ket phuong 
tien tren dudng giao thdng cd gia tri VMT khac nhau 

Cac file phu thudc bao gdm: cac f i le dai didn ludi t inh, cac f i l e profile (cac f i l e trung 
gian duoc tao ra trong qua trinh x d ly ) , cac f i le tra cuu thdi gian va cac f i l e Id thudc vao 
kidm ke. 

Trong SMOKE, cac hoat ddng xu ly khdng gian, hoac ludi hoa xac dinh ludi t inh 
cho mien md hinh hoa chat lugng khdng kh i vdi cac v i t r i ngudn t d f i l e kidm ke trong 
SMOKE. Ket qua ma tran ludi t inh la mdt ma tran thua, mieu ta su phat thai cho mdi 
ngudn trong cac d l«di dugc dua ra trong midn tinh. M a tran ludi t inh dugc dng dung cho 
kidm ke phat thai dd chuydn ddi kidm ke phat thai co ban cua nguon tdi phat thai ludi 
tinh. Du lieu ngudn dudng cd thd dugc cung ca'p bdi don v i hanh chinh (nhu ngudn didn), 
hoac cd thd dugc cung cap nhu ngudn dudng. Phat thai giao thdng dua tren co sd hanh 
chinh dugc phan chia vdi ludi tinh thay the. Su phan chia nhan to phat thai nguon dudng 
phu thudc vao dd dai lien ket trong mdi d ludi . SMOKE quyet dinh nhan to cua mdi lidn 
ket trong mdi d ludi , va an dinh phat thai hoac V M T td lien kd't tdi nhung d ludi nay ma 
lien kd't quan tam. (Hinh 6). 
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u 0.0000 1 1 1 

Mmoles/day 1 70 
Hinh 6 Phat thai NOx luc 17h ngay 16/3/2005 cua phuong 

tien giao thong tren cac dudng qudc Id va bien trinh phat thai 
NOx trong 3 ngay (16-19) dHa Npi (hinh tren) va Hd Chi 

Minh (hinh dudi) 

De phu hop voi khong gian cua SMOKE, ma qudc gia dugc gan cho khu vuc DOng 
Nam A la 0, cai dat ma bang dugc gan cho Viet Nam la 84, ma hat dugc gan cho 64 tinh 
thanh cua Viet Nam la tir 001- 064 va an dinh gift G M T . 

Phat thai cua phuong tien giao thong tren dudng dugc du bao trong 3 ngay; 16/17/18 
thang 3 nam 2005 cho 61 tinh thanh cua Viet Nam vdi 3 loai dudng chinh cd ma dai dien 
la 15 - Dudng do thi chinh, 16 - Dudng nong thon phu, 17 - Dudng ndng thdn chinh, 18 -
Dudng do thi phu. Chung toi hy vong rang trong tuong lai se co sd lieu day du va chi tiet 
de' co thd dua ra nhung ket qua chinh xac hon nua cho kiem ke du bao phat thai kh i giao 
thong d Viet Nam. 

Ket qua cho tha'y phat thai do cac phuong tien giao thdng gay ra cd bien trinh kha 
hop ly so vdi hoat ddng giao thdng d nude ta. Dat gia t r i ldn nha't vao khoang thdi gian 
17h, do day la thdi gian tan sd nen so lugng hoat ddng giao thdng cao. Dat gia t r i nhd 
nha't vao khoang 3 g id la thdi gian cd hoat ddng giao thdng tha'p nha't. Lugng phat thai 
giao thdng chu yd'u tap trung d cac thanh phd, thi xa dac biet la hai thanh phd ldn Ha Ndi 
va Hd Chi M i n h (Hinh 6). So sanh vdi lugng thai do giao thdng van tai d Ha N d i va Hd 
Chi M i n h vdi bang Califonia nude M y trong ngay 2/2/2002, tha'y lugng phat thai CO theo 
trung binh ngay tai dd gap 3,72 ldn so vdi Ha Nd i , 4,7 lan so vdi H d Chi Minh ; lugng phat 
thai NO gap 1,5 lan so vdi Ha Ndi , 2,2 ldn so vdi Hd Chi M i n h ( E r r o r ! Reference source 
not found.3). 

Bang 3. Phat thai trung binh trong ngay 16/3/2005 dhai thanh phd' Viet Nam va ngay 
2/2/2002 d thanh pho Calif onia (nude My) cua cac chat CO, NOx, S02 tren mpt d ludi 

(18#18km) do cac phuong tien giao thdng gdy ra 

Ha Noi Hd Chi Minh Califonia 

CO (moles/day) 7,92 6,2 29,51 

NOx (moles/day) 0,92 0.64 1,38 

760 



KY YEU "CAC BE TAl NGHIEN CUU KHOA HOC- CONG NGHE NGANH TAl NGUYEN VA MOl TRUONG GIAI BOAN 2002-2006" 

Du bao chat luang khong khi 

Mien tinh trong mo hinh bao gom 70 x 121 diem tinh theo phtrong ngang vdi do 
phan giai la (18km x 18km), theo phuong thang dung 15 ldp do cao theo ludi a vdi cau 
true nhu sau: 0.995 (38m), 0.985 (114m), 0.970 (230m), 0.945 (425m), 0.91 (705m), 
0.865 (1077), 0.81 (1550m), 0.740 (2187m), 0.650 (3071m), 0.550 (4159m), 0.450 
(5390m), 0.350 (6813m), 0.250 (8513), 0.150 (10649m), 0.050 (13712m), thdi gian du 
bao la 48 gid. 

Hinh 7 thd hien su phan bd ndng dp cac chat o nhidm theo khdng gian, ta thay rang 
ndng dp cac chat o nhidm chu yeu tap trung d phia Bde va phia Nam, cu thd hon la tai cac 
tinh cd nganh cdng nghidp phat tridn Ha N p i , Thanh Phd Ho Chi M i n h va cac viing kinh 
te trpng didm khac. Qua day, ta cd bde tranh tdng thd va tinh hinh d nhidm khdng cua 
Viet Nam, tao co so cho cac nha quan ly didu chinh va quy hoach hop ly phuc vu phat 
tridn ben vung. Nhin chung ket qua du bao la tuong ddi tdt, hau het ddu bat dupe xu the 
didn bien cua cac chat P nhidm. 

Mac du ve dinh lupng con chua chuan xac, ket qua du bao thudng nhd hon so vdi so 
lieu do, dac biet ndng dp CO (Hinh 8) tai Ha Ndi vao cudi ngay 07/01/2005 rat nhd so vdi 
so lieu do (sd lieu Tram Lang). Su sai khac nay cd thd do rat nhidu nguyen nhan nhu chua 
thd'ng ke ddy du dupe tdt ca cac loai ngudn thai: so lupng, v i t r i thdng so ky thuat l ich 
trinh va cdng suat hoat ddng cua nha may (ngudn thai didm), cac loai dudng, chieu dai, 
cac loai va sd lupng phuong tidn hoat ddng tren dudng (ngudn thai giao thdng). 

So lieu khi tupng cung la mpt trong nhung nhan to anh hudng true tiep tdi kd't qua 
ciia mo hinh. Nhu chung ta biet ndng dp cac chat o nhidm trong khong k h i phu thupc rat 
nhieu vao cac yd'u to k h i tupng nhu: ndng, mua anh hudng tdi su ldng dpng, nhidt, bde xa 
anh hudng tdi cac phan dng quang hda, nhu gid anh hudng tdi qua lan truydn ..vv. V i du, 
ndng dp Ozdn thudng cao vao ban ngay do chiu anh hudng cua nhdt dp va bde xa. Hon 
nua, C M A Q la mpt he thd'ng md hinh mdi va rat phdc tap, ndn kd't qua nghidn cdu trong 
mdt thdi gian ngan va lai bi han che ve so lieu dau vao nhu hidn nay thi sai so md hinh 
gap phai la khd tranh khdi . 

1/8/05 8:00 1*0512C0 1*05 18 00 1/7/05 &0D 1/7/05 6:00 1/7/0512:0O 1/7/0518:00 1/8705 0 00 1/8/05 6:00 
Hinh 8. So sanh nong dp CO (jug/w3) gida so lieu dubao va so lieu do tii cac 

tram tudpng 

Kd't qua thd hidn su phan bd ndng dp CO du bao (48 gid) so vdi so lidu thuc do tai 
mdt so diem quan trdc tu dpng. Nhu chung ta biet, ndng dp k h i CO chu yeu la do phat 

761 



KY YEU 'CAC BE TAI NGHIEN CUll KHOA HOC- CONG NGHE NGANH TAl NGUYEN VA MOl TRUONG GIAI BOAN 2002-2006" 

thai tit cac nguon (giao thong va cong nghiep) la chinh, nen chung toi chon 2 tram (Tram 
Lang va Phii Lidn) lam co so de so sanh vdi ket qua du bao cua mo hinh. 

Hinh 9 cho thay su bien thien nong do cua CO theo thdi gian (06-07/01/2005) so vdi 
ket qua quan trac la kha tdt. Nhung vao cudi ngay 07/01/2005 ket qua quan trac ciia tram 
Ha Ndi dot nhien qua ldn so vdi ket qua du bao cua md hinh. Chung tdi da cd gang lam 
sang td van dd nay, nhung kh i chiing tdi dem so sanh vdi sd l ieu quan trdc cue dai trung 
binh nhieu nam tai mdt sd khu cdng nghiep cua Ha N d i va so vdi tieu chuan cho phep cua 
Viet Nam ( T C V N 5937: 1995), chung tdi thay rang ndng dd quan trdc vao thdi gian nay 
rat ldn (6000 0-tg/nf)-13000 (f-ig/m1) so vdi kd't qua quan trdc cue dai trung binh nhieu 
nam (1996-2002) tai cac khu cdng nghiep nhu: Phap Van (4005 jug/m*), Thugng Dinh 
(5677 jug/m1) va T C V N 24 gid la 5000 (ng/nf). Dieu nay cho thay cd the vao thdi gian 
nay diem may quan trdc cd thd xay ra su cd nen khdng du co sd dd khang dinh dd chinh 
xac cua so lieu. 

Hinh ben phai cho thay mdi tuong quan giua so lieu thuc do va so lieu du bao, nhin 

„,_ _.„;„._ . ::.̂ _:̂ Ji.:_.„.!': i—\ ;1rr- 0 1000 3000 3000 
U6«S 11 OC 1rt(OSOOO "7/0S6O0 1/7/04 12 00 1/7-Ol 1BOO l*OS 0 OO I'MWB 00 Ob»fwd 

Hinh 9. So sanh nong dp O, (pg/m3) giua so lieu du bao 
va so lieu do tdcac tram tudpng 

chung ket qua cho thay kha tdt sai sd trung binh khoang 50% dd'n 60% tai Phu Lidn, tai 
Ha Ndi vao khoang 30 g id sai so chi td 40% - 54%. 

Hinh 9 cho thay ket qua du bao ndng dd 0 3 so vdi so lieu do tai 2 tram tu ddng Phu Lidn 
va Cue Phuong. Kd't qua du bao ndng dd cua 0-, tai Ciic Phuong cd xu thd hgp ly va rd 
rang hon so vdi ket qua du bao tai Phu Lidn mac du vd gia t r i sai sd nhieu hon. Didu nay 
ndng dd cua 0 3 phu thudc rat nhidu vao su phat thai cua cac k h i cd ngudn gdc td sinh hoc. 
Nhung noi cd didn tich rdng ldn hon va it chiu su tac ddng cua cac nhan to ben ngoai nhu 
su phat tridn giao thdng va cdng nghiep hon (Cue Phuong) se cho kd't qua tdt hon nhung 
noi cd ndn cdng nghidp, giao thdng phat tridn manh hon (Phu Lidn) . 

KET LUAN VA KIEN NGHI 

Cd the ndi rdng, he thd'ng md hinh su dung trong nghien cdu nay la hidn dai, tien 
tien va chinh xac nhat (trong trudng hgp cd du du lieu) de du bao chdt lugng mdi trudng 
khdng khi . 
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Ciing vdi sir phat trien day dac hon nua mang ludi quan trdc moi trudng. nhiem vu 
khoa hoc quan trong tiep theo la cap nhat thudng xuyen tham sat dia phuong. Day la bai 
toan phdc tap va rat co y nghla ddi vdi viec nang cao chdt luong du bao cua md hinh, do 
dd cung cdn dupe ddu tu nghien cdu. 

Tu ket qua nghien cuu cho thay ve co ban md hinh deu bdt dupe xu the didn bien 
ndng dp ciia cac chat 0 nhidm nhu: CO, S0 2 , N 0 2 , 0 3 mac du ve dinh con chua chuan 
xac, su sai khac nay cd rat nhieu nguyen nhan nhu: chua thdng ke ddy du dupe tat ca cac 
loai ngudn thai cung nhu cac thdng t in can thiet cua chung nhu: sd lupng, vi t r i thong so 
ky thuat lich trinh va cdng suat hoat dpng cua nha may (ngudn thai diem), cac loai dudng, 
chidu dai, cac loai va sd lupng phuong tidn hoat dpng trdn dudng (ngudn thai giao thong). 
Hon nua cac yeu td k h i tupng cung la mpt trong nhung nguyen nhan anh hudng true tiep 
den ket qua ciia md hinh. De khdc phuc va han che sai so kh i t inh toan cua md hinh, trudc 
mdt, chung ta nen tien hanh dieu tra nhdm cd them cac thdng t in ve cac loai ngudn thai. 
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