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1.PAT VAN PE

Mot trong ntitng mi dung quan tsng aia cong tac qin li chit lwong khong khi 1a hat
dong quan tic. Va, ndt trong nhing théng tin quan éng én phii thu duoc tir cac hat dong
quan tic 1a én suit ma rong do caa mbt chit 6 nhém khong khi cé th vuot mot gia ti cho
truge, throng 1a ngrdng cho phépia Quy chén Viét Nam (QCVN), va xa ¢n nixa la rﬁng do
cuc dai ¢ thé xay ra ddi véi chat & nhEm d6. Trén thrc €, cac clrong trinh quan tic chit
lwong khéng khi thong giandoan, nén 8 liéu thudugc khdng lién ac. Ngay @ dbi véi cac
tram quan tic chit lugng khong khit dong & dinh, vi nhéu Ii do cé tk nhe mét dién, ar ¢d ki
thuat, ngrng dé bao dudng tam ... nén 8 ligu do nhigu khi ding khéng liénic. Vi vy, dé c6
thé c6 dugc thdng tin ¥ tin suit vuot ngrdng va gia tr ndng do cuc dai thi cin phai biét duoc
luat phan 16 xac sit caa bh b lisu quan tic. Tuy nhién, @ liéu V& ndng d6 trung binh @ 5
phut i 24h) aia cac cht 6 nhém khéng khi di khdng tuan theo pharbkchuin (hay cordugc
goi 1a phan 1B Gauus) nh rt nhiéu dai lugng do cac théng & vat li va héa bc khac ma tuan
theo ndt sb phan b khac nhr lognormal héc Weibull [1, 2].

Trén thrc t, thdng tin thuduoc tir cac clvong trinh quan it chit luong khéng khi Hin
nay ¢ Viét Nam throng ch don gian 1a $ 1an do haic s phan trim cia cacdiém di liéu do
vuot ngedng aia QCVN chir khéng plai 1a tin suiit virot ngudng aia QCVN [3]. Trong céc tai
liéu dugc cong I ciing chra thiy c6 cdng trinh naodvluat phan 1 xac sit caa dr ligu chit
lwong khong khis Viét Nam néi chung va Ha ¢l néi riéng. Nghién gu nay, vi tié, da duoc
thuc hién nhim xacdinh luit phan b xac sit caa dr liéu chit luong khong khiduoc do tai Ha
Noi.

2. PHUONG PHAP NGHIEN CUU

Phan 16 xac st thuong duoc the hién qua ham @t do xac sit f(x) (Probability Density
Function — PDF), I8u thi xac sét xuét hién gia ti ciadai luong ndiu nhién X Bing Wi mot gia
tri X cu thé naodé theo It phan b xac st [4]. Xac st xuat hién cac gia tr cia dai luong
ngau nhién X nid hon haic bing mdt gia ti cu thé cho trée, khi do, dugc biéu thi bing ham
phan 16 tin suit tich iy F(x) (Cumulative Distribution Function — CDF) [5]
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F(x)=P{X<x = Jx‘ f(x).dx

—00

Nhung trong thrc & thuong ding dn suit vuot P (throng ch duoc goi tit 12 in stit) 1a
Xac sut xuat hién cac gia trcaa dai lugng ndiu nhién X &n hon haic bing mot gia ti x ay thé
naodé [5]:

P=P{X2x=[f(dx=1-P{X <% =1-F (X
Phan bd Weibull: La phan b c6 ham rat do xac sit nhr sau [5]:

(%) = ()( ’”‘)“exp(( ”)V) Vi X2 gy, >0

trongdo y (gamma) Ia thamoshlnh ding vaa Ia tham 6 ti I¢ cia x. Nbu g = 0 vaa = 1 thi 1a
phan b Weibull chuin. Khi p = 0 thiduoc goi la phan b Weibull hai tham & Ham nat do
phan 1o phan b Weibull chiin dugc biéu dién nhr sau:

f(X) = yx¥ . expE(x) wi x=20;y>0
C6ng thrc ham phan bxac sit tich iy caa phan B Weibull 1a:
F(X) =1-expE(X)) véi x=0;y >0

Mot sb dang dudng cong @a ham mat do xac st caa phan B Weibull dugc trinh bay trén hinh
1.
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Hinh 1 Biéu dién ham nit do xac sit caa phan b Weibull

Phan b lognormal: La phan b c6 ham rat do xac sét nhr sau[6]:
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(In(x - 8) —Inm)?

- ) véi Xx=6;m,0 >0
o

XpE

B 1
fd@_u—maﬁﬁe

trongdo, o |a tham 6 hinh ding, 6 1 tham 8 vi tri va m la thaméti 16. Trong tuong hyp 0 =
0 va m = 1 thi c6 phanodognormal chén. Truong hyp 6 = 0 thi c6 phan dlognormal hai
tham $. Phén b lognormal chan c6 cong tlic sau:

.exp(Inx)? /20?%) véi x=0,0>0.

1
f = -
= ozn

Ham phan b tan st tich kiy caa phan B lognormal la:
F(x)= dD(m) V6 x=20;0 >0
o
trongdd, ® |a ham phan &xac suat tichily caa phan b chun.

Mot sb dang duong cong @éa ham mit do xac sit cia phan b lognormalduoc trinh bay
trén hinh 2.
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Hinh 2.Biéu dién ham nat d6 xac sit caa phan b Log-normal

Viéc xacdinh luat phan b xac sit caa di liéu quan tic chit luong khong khiduoc thuc
hién théng qua nghiéni nhin dang va xaadinh duoc cac tham & cuia phan b xac sit dya
trén dr liu chit lugng khong khi sa Ha Noi véi sy hd trg cia plim mém thong ké SPSS.

Dit liéu dugc ar dung trong nghiénieu nay |a vng d6 trung binh gy cua cac thongso
nhiém gpm SQ, NO,, CO, Q, TSP va PN, thu duoc ti tram quan tic khéng khi & dong
Lang, Ha Ni trong khaing thyi gian din 8 nim, tr 7/2002dén 5/2010. Nix vy mdi thong $
c6 khaing 8760diém dit liéu trong ndt nam va Hng khaing 832.20Qtiém dit liéu réu tinh cho
toan I khaang thoi gian trén (khang 95 thang). Trgc khi sr dung dé dé nhan dang phan b,
cacdiém ngai biénda dugc loai bo dya trén gia trphan v.

Phin mém SPSS c6 conguaié kiém tra cing phan b caa dr liéu, d6 & st dung P-P Plot.
SPSS & dua ra ndt md hinh sao cho giéitdy bdo @a md hinh co saiésla nh nhit so i gia
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tri cua bp dit ligu thye & c6 dugc. Khi ham it do xac stt duoc xacdinh thi ham phandtan
suat tich lay hay &in suit vuot ngeong ding dugc xacdinh.

3. KET QUA VA THAO LUAN
3.1. Nhan dang luat phan bé xac st

Véi sy hd trg cia cong @ SPSSgda kiém tra, nlan dang sr phu fpp cia dt lieu theo cac
dang phan B xac sit khac nhau. Kt qua cho thy rang rong do trung binh gy cia cac cht 6
nhiém ndi trén tuan theo i phan 16 Weibull. Biéu nay c6 th duoc khang dinh do nirc do
twong quan cao ga gia ti ndng do tinh toan theo mé hinh va gia tr()ng do do dugc aia cac
chit 6 nhBm v6i hé s twong quan rau R déu lon hon 0,9. Béu dd P-P Plot da cac cht 6
nhiém SQ, NO,, O;, duoc trinh bay trén cac hinh 3 - 5, chéyho diéu dé.

Weibull P-P Plot (SO2)
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Hinh 4.Biéu dd Weibull P-P Plot éa NO,
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Weibull P-P Plot (O3)
R2=0,973
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Hinh 5 Biéu dd Weibull P-P Plot ga O;

Sir twong quan dt ciing ¢ tht duoc thiy 16 trén cac Hinh 6-8, trinh bagnl duong cong
thu duoc theo tinh toéq (Weibull) va the6 Béu thuec ngh'@m (do dac) cia ham mt d6 xac sit.
Trongdo, mat do xac st codon vi 1a %, condon vi cia rongdo cac clt 6 nhém la ppb.
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Hinh 6.Phan b Weibull aia SQ

Phan b 6 Weibull - NO2(ppb)
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Hinh 7.Phan b Weibull aia NO,
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Phan b 6 Weibull - O3(ppb)
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Hinh 8 Phan b Weibull aia O,
3.2. Xéacdinh cac tham $ ciia phan b Weibull

Cac tham & ti 1¢é va tham & hinh ding aia phan b Weibull d6i véi bo dit liéu sr dung da
dugc xacdinh vaduoc trinh bay trongdng 1.

Bang 1 Tham é cia ham phan®Weibull d6i véi cac ctit & nhEm

Tham b | SO,_ppb | NO, ppb | CO_ppm | Os ppb | TSP_pg/m® | PMiq pg/m®
Thamf GIE) 14644 | 15402 0,800 11,434 102,357 79.473
i 2,097 2,032 1,826 1,177 1,992 1,861

hinh dingy

Tuy nhién, bt duoc hinh dng phan B dir lidu chi 1a buéc dau dé hiéu rd hon v dac diém
cua b dir lisu. Muc tiéu quan ting hon 1a xacdinh ham nat 46 xac sit va ham phandbtan
Suit tich Iy dé tir d6 xacdinh duoc tin suit viuot ngudng va ong do cuc dai co the xay ra ddi
v6i mot chat & nhém. Véi viéc xacdinh duoc cac tham& nhue duoc trinh bay trong Bng 1 thi
ham nit do xac sdt va ham phandtan stit tich kiy caa dr ligu vé nong do trung binh gv ciia
cac clit & nhém néi trénda duoc xacdinh
3.3. Kha niing 4p dung phan bb Weibull cho Ha Ngi:

Két qua thuduoc Vvé sy tuan theo phandWeibull 1a dra trén d liéu quan tic chit luong
khéng khi 4i tram Lang, Ha Ni. Tuy nhién theo [7], chco bt vai dang ngwn thai chinh chi
phdi chit luong khong khiy dja ban thanh ghHa Noi (cii). Vi vay phan 16 Weibull ding c6 tté

ddng cho cac khuuc khac @a thanh ph Ha Noi. Hay néi cach khéc, c6 éhép ding phan b
Weibull cho véc xir |i dit liéu quan tic chat lugng khéng khis Ha Noi.

4. KET LUAN
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Két qua nghién éu thu duoc da cho thy rang, rong do trung binh gy cia cac cht 6
nhiém khoéng khi quan ic tai Ha Noi tuan theo phandWeibull. Tir d6, da xacdinh dwoc ham
mat do xac sdét va ham phan i xac sit tich iy caa b dit liéu nay.biéu nay &t co y ngfia
dol Vvéi cbng tac qan i chit luong khong khio Ha Noi vi n6 cho phép tinkuoc tn stit ma
nong do trung binh éa mbt chét 6 nhem khong khi co6 té vuot mot gia ti cu thé naoda, vi da
ngudng cho phépia QCVN. Bét dugc luat phan 16 xac sit ciing cho phép xadinh duoc
nong do cuc dai 6 the xay raddi véi mot chit & nhEm naodé cho du chiing ta khong céthua
do aia gia ti cuc dai ¢6. Phrong phéap lén sr dung trong nghiénieu nay cé th duoc ap ding
cho céaadia phrong khac éa nréc tadé xacdinh luat phan b xac sit caa di lidu chit lugng
khéng khi. Va hy vngdiéu nay c6 th gép ptin vao vic nang cao ch luong aia cdng tac i li
dit liéu quan tiic chit lugng khdng khi Hin nayé Viét Nam.

Loi cim on. Cac tac gi xin chan thanhan on Trung tam Mng luéi Khi tuong, Thiy van va Moi tirong dé cung
cap S liéu quan tiic chat lugng khéng khi cho nghiénra nay.
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SUMMARY

DETERMINATION OF THE PROBABILITY DISTRIBUTION OF
AIR QUALITY DATA MONITORED AT HANOI

A study to determine the probability distributiohaar quality data measured at Hanoi was
conducted using the statistical software of SPSaDsed are hourly average concentrations of
air pollutants including S§ NG,, CO, Q, TSP and PN} collected from Lang automatic
ambient air quality monitoring station, Hanoi fopariod of about 8 years, from July 2002 to
May 2010. Obtained results show that the Weibudtritiution was fitted to the data of hourly
average concentrations of these air pollutantsa Assult, Probability Density Function (PDF),
f(x) and Cumulative Distribution Function (CDF) X for these set of data were determined.
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