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1. PAT VAN DE

Mot trong nhitng ndi dung quan trong ctia cong tic quan Ii chit luong khong khi 1a hoat
dong quan tric. Va, mot trong nhitng thong tin quan trong can phai thu dugc tir cdc hoat dong
quan tric 12 tin sudt ma ndng do cua mot chat 6 nhiém khong khi c6 thé vuot mot gia tri cho
trudce, thuong 1a ngudng cho phép cua Quy chuin Viét Nam (QCVN), va xa hon ntra 1a nong do
cuc dai c6 thé xay ra ddi voi chét 6 nhlem d6. Trén thyc té, cic chuong trinh quan trac chat
luong khéng khi thuong gian doan, nén sb liéu thu duoc khong lién tuc. Ngay ca ddi voi cic
tram quan tric cht luong khong khi tur dong ¢6 dinh, vi nhiéu If do c6 thé nhu mat dién, su b ki
thuat, ngimg dé bao dudng tram ... nén s6 liéu do nhiéu khi cing khong lién tuc. Vi vay, dé c6
thé c6 duge (thong tin vé tan suat Vu’ort ngudng va gid tri nong do cuc dai thi can phai biét dugc
luat phan bd xdc suat ciia bd sb liéu quan tric. Tuy nhién, di liéu vé nong d6 trung binh (tu 5
phiit ti 24h) ciia cdc chét 6 nhidm khong khi lai khong tudn theo phan bd chuan (hay con duoc
goi la phan bd Gauus) nhu rat nhiéu dai Iugng do cac thong ) vat 1f va héa hoc khiac ma tuan
theo mot $6 phan bd khéc nhu lognormal hodc Weibull [1, 2].

Trén thyc té, thong tin thu dwoc tir cdc chuong trinh quan tric chat lwong khong khi hién
nay & Viét Nam thuong chi don gian 1a s6 lén do hodc s6 phan tram cta céc diém dir liéu do
vuot ngudng cua QCVN chir khong phai la tan sut vuot ngudng cua QCVN [3]. Trong céc tai
liéu dugc cong b ciing chua thdy c6 cong trinh nao vé luat phan bd xdc suat ctia dir liéu chat
luong khong khi ¢ Viét Nam néi chung va Ha Noi néi riéng. Nghién ctru nay, vi thé, da duoc
thyc hién nham xéc dinh luat phan b xdc suat cua dit lidu chét lugng khong khi dugc do tai Ha
Noi.

2. PHUONG PHAP NGHIEN CUU

Phén b xéc suét thudng dugc thé hién qua ham mat d xac suét f(x) (Probability Density
Function — PDF), biéu thi xdc sudt xut hién gid tri cua dai lugng ngiu nhién X bang véi mot gid
tri xcu thé nao d6 theo luat phan bd xédc suat [4]. Xdc suat xuat hién céc gid tri cua dai lugng
ngau nhién X nho hon hodc bang mot gia tri cy thé cho trudc, khi do, duoc biéu thi bang ham
phén bd tan suét tich lily F(x) (Cumulative Distribution Function — CDF) [5]:
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F(x)=P{X <x}= jif(x).dx

—oo

Nhung trong thyc té thuong ding tan suat vuot P (thuong chi duoc goi tat 1a tan sudt) 1a
xdc suat xuat hién cdc gid tri cta dai lugng ngau nhién X 16n hon hodc bang mot gid tri x cu thé
nao dé [5]:

P=P(X Zx}zjf(x).dle—P{X <x}=1-F(x)
Phan b6 Weibull: La phan b c¢6 ham mat d6 xdc sudt nhu sau [5]:

£o(x)= %).(%)V*.exp(—(ﬂ)y) Véix > wy.a >0

trong d6 ¥ (gamma) 1a tham s hinh dang va o 1a tham s6 ti 1& ctia x. Néu =0 va o = 1 thi Ia
phan b6 Weibull chun. Khi p = 0 thi dugc goi 1a phan b Weibull hai tham s6. Ham mét do
phén bo phan bd Weibull chuan dugc bieu dien nhu sau:
Jx)=
Cong thirc ham phén bd xéc sudt tich lily ciia phan bd Weibull 1a:
F(x)=1—exp(—(x”)) v6i x> 0;7 >0

yx7 7V exp(—(x") véi x=0;7>0

Mot s6 dang duong cong ctia ham mat d6 xac suét clia phan bd Weibull duoc trinh bay trén hinh
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Hinh 1. Biéu di&n ham mat d xdc suét ctia phan bd Weibull

Phan b6 lognormal: La phan b c6 ham mét d6 x4c suat nhu sau [6]:
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_ _ 2
exp(— (In(x— ) 5 Inm) ) véi x 2 0;m,0 >0

1
(x—8).o~21 20

trong d6, ¢ 1a tham s6 hinh dang, 8 1 tham sb vi tri va m 1a tham s ti 16. Trong trudng hop 0 =
0 vam =1 thi ¢c6 phan b6 lognormal chuan. Truong hgp 6 = 0 thi c6 phan bd lognormal hai
tham s6. Phan bd lognormal chuéan c6 cong thirc sau:

fL()C)Z

.exp(=(Inx)* /207%) véi x=0,0>0.

1
T = an

Ham phan bd tan sudt tich lily ctia phan bd lognormal la:
ln(x)

F(x)=d( ) V6i x> 0,0 >0
trong d6, ® 12 ham phén bd xéc sudt tich lﬁy ctia phan b chuan.

Mot sb dang dudng cong ciia ham mat d6 x4c sudt cta phan bd lognormal duoc trinh bay
trén hinh 2.
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Hinh 2. Biéu dién ham mat d6 xdc sut ctia phian b6 Log-normal

Viéc xdc dinh luat phan bd xdc sudt cua dit liéu quan tric chit lugng khong khi duoc thuc
hién thong qua nghién ctru nhén dang va xdc dinh dugc cic tham s6 cua phén b6 xéc suat dua
trén dir liéu chét luong khong khi cia Ha Noi voi sy ho tro cua pham mém thong ké SPSS.

Dt liéu dugc sir dung trong nghién ctru nay la ndng do trung binh gio cua céc thong s6 6
nhiém gom SO,, NO,, CO, 0Os, TSP Va PM;, thu dugc tai tram quan trac khong khl tu dong
Lang, Ha Noi trong khoang thoi gian gan 8 nam, tir 7/2002 dén 5/2010. Nhu vay m01 thdong so
¢6 khoang 8760 diém dit liéu trong mot nam va tong khoang 832.200 diém dit liéu néu tinh cho
toan by khoang thoi gian trén (khoang 95 thang). Trudc khi s dung dé dé nhan dang phan b,
céc diém ngoai bién da duoc loai bo dua trén gia tri phan vi.

Phan mém SPSS ¢6 cong cu dé kiém tra dang phan bd cta dix liéu, d6 1a sir dung P-P Plot.
SPSS s€ dua ra mdt md hinh sao cho gid tri dy bdo cia md hinh c6 sai s6 1a nho nhat so voi gia
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tri ctia bo dit liéu thuc té c6 duwoc. Khi ham maét d xdc suat dugc xdc dinh thi ham phan bd tin
suat tich 1y hay tan suat vugt ngudng cling dugc xac dinh.

3. KET QUA VA THAO LUAN
3.1. Nhin dang luit phan bd xac suit

Véi su hd trg cua cong cu SPSS, da kiém tra, nhan dang su phu hop cua dir liéu theo cac
dang phin b6 xdc sudt khac nhau. Két ‘qua cho thiy rang, ndng do trung binh gio ctia cdc chit 6
nhiém néi trén tudn theo luat phan bd Weibull. Didu nay cé thé dugc khang dinh do muc do
tuong quan cao gitra gid tri nong do tinh toén theo m6 hinh va gid tri néng do do dugc cua cdc
chat 6 nhidm véi hé sé trong quan mau R? déu 16n hon 0,9. Biéu d6 P-P Plot cua céc chét 6
nhiém SO,, NO,, O,, duoc trinh bay trén cac hinh 3 - 5, cho thay 1o diéu do.
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Hinh 3. Biéu do6 Weibull P-P Plot cua SO,
Weibull P-P Plot (NO2)
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Hinh 4. Biéu dd Weibull P-P Plot ctia NO,

86



Xéc dinh luat phén b6 xac suét cua dir liéu chét long khéng khi duoc quan tréc tai Ha Noi

Weibull P-P Plot (O3)
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Hinh 5. Biéu dd Weibull P-P Plot ctia O,

Su twong quan tot ciing c6 thé dugc thay 10 trén cdc Hinh 6-8, trinh bay dang duong cong
thu duoc theo tinh toan (Welbull) va theo s0 liéu thuc nghlem (do dac) cia ham mat do x4c suét.
Trong d6, mat do xac suét c6 don vi 1a %, con don vi cua nong d6 cac chit 6 nhiém 1a ppb.
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Hinh 6. Phan b Weibull ciia SO,
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Phan bé Weibull - 03(ppb)

9,00
8,00
7,00
6,00
5,00 mmm Do dac

4,00 —e—Tinh toéan
3,00
2,00
1,00
0,00

Mat do xac suat

1 6 11 16 21 26 31 36 41 46 51 56 61 66 71 77 84
Néng do

Hinh 8. Phan bd Weibull cia O,
3.2. Xéac dinh cac tham s6 ciia phan bé Weibull

Céc tham sd ti 1& va tham s hinh dang cta phan bé Weibull dbi véi bo dir liéu st dung da
duoc xac dinh va dugc trinh bay trong bang 1.

Bang 1. Tham sb cta ham phan bd Weibull dbi v6i cdc chit 6 nhiém

Tham s6 | SO, ppb | NO,_ppb | CO_ppm O;_ppb | TSP_ p,g/m3 PMI(,_ug/m3

Tham s ti 18

o 14,644 15,402 0,800 11,434 102,357 79,473
Tham s6
. 2,097 2,032 1,826 1,177 1,992 1,861
hinh dang v

Tuy nhién, biét duoc hinh dang phan bé dit lidu chi 12 budc dau dé hiéu rd hon vé dic diém
cua bd dir li€u. Muyc tiéu quan trong hon la xac dinh ham mat d¢ xac suit va ham phéan b tin
suét tich liy dé tir d6 xdc dinh duge tan sudt vuot ngudng va néng d6 cuc dai c6 thé xay ra dbi
v6i mot chat 6 nhidm. Véi viée xdc dinh duge cdc tham sb nhu dugce trinh bay trong Bang 1 thi
ham mat d¢ x4c suat va ham phan b tan suét tich lily cta dit liéu vé ndng do trung binh gid cia
céc chat 6 nhiém néi trén da duoc xac dinh

3.3. Kha niing ap dung phan b6 Weibull cho Ha N@i:

Két qua thu duoc vé sy tudn theo phan bd Weibull 1a dua trén dit li¢u quan tric chat luong
khc}ng k,hf tai tram Lang, Ha N6i. Tuy nhién t’heo [7], chi ¢c6 mot vai dang, nguodn thai chinh chj
phoi chat lwgng khong khi ¢ dia ban thanh pho Ha Néi (cit). Vi vay phan bd Weibull cling c6 thé

diing cho cdc khu vyc khic cua thanh pho Ha Noi. Hay n6i céch khdc, ¢6 thé dp dung phan bd
Weibull cho viéc xtr Ii dit liéu quan trac chat lugng khong khi & Ha Noi.

4. KET LUAN
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Két qua nghién ciru thu dugc da cho thdy rang, nong do trung binh gio cua céc chit 6
nhiém khong khi quan tric tai Ha Noi tudn theo phén bb Weibull. Ttr d6, da xac dinh duoc ham
mat do xdc suat va ham phén phdi xdc sut tich lily ctia bo dit liéu nay. Diéu nay rat c6 y nghia
d01 véi cong tic quan If chét luong khong khi 0 Ha Noi vi n6 cho phép tinh dugc tan suat ma
nong do6 trung binh ctia mét chat 6 nhiém khong khi c6 thé vugt mot gid tri cu thé nao d6, vi du
ngudng cho phép cua QCVN. Biét duoc luat phan_ bd xdc sudt ciing cho phép xdc dinh duoc
nong do cuc dai c6 thé xay ra ddi voi mot chit 6 nhidm nao d6 cho di chiing ta khong c6 két qua
do ctia gid tri cuc dai d6. Phuong phap luén st dung trong nghién ciru nay c6 thé duoc dp dung
cho cdc dia phuong khac cta nudc ta dé xac dinh luat phan bd xdc sudt cia dit liu chat lwong
khong khi. Va hy vong diéu nay c6 thé gép phan vao viéc nang cao chat lwong cia cong tac xir If
dit lidu quan trac chat luong khong khi hién nay ¢ Viét Nam.

Loi cam on. Céc tic gia xin chan thanh cam on Trung tdm Mang ludi Khi tugng, Thiy van va Mbi trudng da cung
cap sO liéu quan trac chat lugng khong khi cho nghién ctru nay.
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SUMMARY

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

A study to determine the probability distribution of air quality data measured at Hanoi was
conducted using the statistical software of SPSS. Data used are hourly average concentrations of
air pollutants including SO,, NO,, CO, O;, TSP and PM,, collected from Lang automatic
ambient air quality monitoring station, Hanoi for a period of about 8 years, from July 2002 to
May 2010. Obtained results show that the Weibull distribution was fitted to the data of hourly
average concentrations of these air pollutants. As a result, Probability Density Function (PDF),
f(x) and Cumulative Distribution Function (CDF), F(x) for these set of data were determined.
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