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SU DUNG PHUONG PHAP THONG KE
TRONG LY THUYET QUA TRINH NGAU NHIEN DE
PANH GIA CAC PAC TRUNG SO CUA BUI PM;, TAI

CAC TRAM PO TU PONG

Tran Thi Thu Hwong - Tong cuc Moi truong
Pham Ngoc H - Trung tdm Nghién ctru Quan tric va M6 hinh hoa Méi truong,
truong Pai hoc Khoa hoc Ty nhién, Pai hoc Qué)c gia Ha Noi

chuoi so lieu quan trac bui PMo cia cac tram quan trac moi truong khong khi ty dong

Bdi bdo stk dung phirong phdp thong ké trong Iy thuyét qud trinh ngau nhién dé danh gid

c6 dinh hodc di dong va ap dung tinh todan cdc ddc trung s6 clia PM 10 cho 3 tram

quan trac méi trwong khong khi tw dong cé dinh: Lang - Tp. Ha Ngi, Pa Nang - Tp. Pa Nang, Nha
Bé - Tp. Ho Chi Minh. Két qud tinh todn cho thdy: cdc dwong bién trinh ngdy dém va hé sé bién déng
déu cé cuee tri (cue tiéu va cue dai) trong ngay, do chiing bi anh hwéng ciia bién trinh ngay dém ciia
cdc yéu to khi tiwong dan dén PM,o khéng phdi la qud trinh ngdu nhién dieng. Vi vy khi thiét lap cdc
bai todn néi/ngoai suy hodc dw bdo PMiondi riéng va cdc théng sé khéc (SOs, NO», TSP, v.v...) néi
chung can phai xem xét dén nhitng nguyén nhdn nay.

Tir khéa: Bui PM o, phwong phdp thong ké.

1. Mé dau

Theo dinh nghia vé dai luong ngau nhién, cac
yéu t6 khi twong va cac thong s6 moi truong
khong khi (SOz, NOy, CO, Os, TSP, v.v.) c6 thé
xem nhu dai lugng ngau nhién X(r, t) bién doi
theo khong gian T va thoi gian t. Khi xét tai 1
diém khong gian cd dinh, thi X tré thanh qué
trinh ngu nhién, nghia la X= X(t). Ung dung ly
thuyét qua trinh ngiu nhién dé tinh toan cac dic
trung s6 cho yéu t& PMo tai 03 tram quan tric
mai truong khong khi tu dong ¢ dinh thudc 03
khu vuc phia Bic, mién Trung va phia Nam.
Trén co s¢ d6 tim ra quy luat bién d6i cua bién
trinh ngay dém, nhiéu dong, phuong sai, d6 léch
chuan va hé s6 bién dong ctia PMio theo 24 gio
ung voi trng mua theo dac trung khi tuong thuy
van cua tung vung.

2. Phwong phip tinh cac dic trung so ciia
qu trinh ngiu nhién

Vi s6 lidu quan tric va qui toan d6i vai cac
thong s6 moi truong khong khi theo timg gid
trong ngay (24 6p) nén ta khong thé sir dung tinh
Egodic [1], do do can tinh céc dic trung s6 dua
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trén phép lay trung binh thdng ké theo tap hop
cac thé hién ngay ctia qua trinh ngau nhién X(t),
xac dinh bdi cong thirc sau:

T

— 1
X =— dt
T,!Xit)
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Trong d6 T 1a d6 dai thoi gian Iy trung binh
ngay (chu ky ngay T= 24h, chu ky thang T= 28-
31 ngay v.v...)

Trén thyuc té ta khong c6 dang giai tich cua
X(t) nén nguoi ta thay viéc 1dy trung binh X(t)
theo cac thé hién ngay bang phuong phap liy
trung binh s hoc, xac dinh boi cong thic sau:

ZO=2Y ® @
L8

Trong d6, xi(t) 1a cc gid tri quan tric theo
thoi gian t cua thé hién ngay X(t).

So dd minh hoa cho phép lay trung binh cia
qué trinh X(t) khong théda man tinh Egodic dugc
trinh bay ¢ hinh 1.

Ky hiéu X(t) 1a mot thé hién cua qua trinh
ngau nhién, con cac gid tri ciia X(t) bang x(t), khi
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d6 cac duong thang vudng goc voi truc hoanh t
s& cat cac thé hién cua X(t) tai nhiing diém co
tung d6 bang x(t1), x(t2), x(t3),..., x(t24). Mdi
lat cat duoc goi la mot thiét dién cua qua trinh
X(t). Nhu vay, viéc lay trung binh cua X(t) tai
thoi diém t=1, 2, ..., 24 duoc goi 1a phép lay
trung binh theo tap hop céac thé hién khong thoa
man tinh Egodic. Tinh Egodic chi 4p dung duogc
trong truong hop X(t) 1a qua trinh dung, nghia
1 thay thé cho phép trung binh theo tap hop bang
phuong phap trung binh theo 1 thé hién khi .
Tuy nhién nhiéu cong trinh nghién ctru cho thay
d6i voi méi trudng khong khi thi tinh Egodic
khong thoa man [2-9]. Vi vay, trong cong trinh
nay, cac tac gia su dung phuong phap trung binh
theo tap hop céac thé hién dé tinh cac dic trung
sO.

X2 b
X3 b

Xy

0123 45¢6 738 24 t (gio'

Hinh 1. So d6 phép trung binh héa theo tdp
hop cdc thé hién

Hai dic trung sé co ban cua X(t) 1a gid tri
trung binh X (8 va hé s6 bién dong Ix(t) duoc
cac tac gia tinh toan:

- Gia tri trung binh X (9 theo cong thirc (2)

Pé tinh hé s bién dong can tinh phuong sai
va d6 1éch chuén theo cac cong thirc sau:

- Phuong sai c6 loc sai s6 ngau nhién [2]:

R S
01 (9= 20 x0)] 5

- O day nhiéu dong la:
X=X ®t

- B¢ 1éch chuan co6 lgc sai s06 ngau nhién:

“)

o, (5= \/nl_li[( (o)) 5)
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- H¢ so0 bién dong:

L (9= 2 o 100

x (6)

3. Tinh toan cac dic trung s6 ciia bui PMo
tai 03 tram quan tric ty dong Lang - Tp. Ha
Noi, Pa Ning - Tp. Pa Ning, Nha Bé - Tp. Ho
Chi Minh

Ap dung céac cong thirc tinh gia tri trung binh
va hé sd bién dong cho PM.

Céc dic trung s6 ciia PMio ¢6 don vi twong
L’I'I’lgl EPM 10 (t') > GliM 10 (tj = (/u g/ m3)2 va
O, (D= (1 g'm?) ,hé sd bién dong IPMio(t)
tinh theo %.

3.1. Tinh todn cdc ddc trung sé ciia bui
PMjqg

Thay X bang thong s6 PMi, khi do:

- Tinh gi4 tri trung binh X =, (9 theo cong
thue (2)

- Tinh phuong sai © o ., (O theo cong thuc (3)

- Tinh d léch chudn (9
thue (5)

- Tinh hé s bién dong IPMio(t) theo cong
thue (6)

3.2. Két qua

Dtr liéu tinh toan:

Oem,, theo cong

Dé co du dir liéu dam bao do chinh xac tinh
toan cac dic trung sd cia PMio, cac tac gia lua
chon s& litu cia mua khé nam 2007 tur
01/10/2007 - 31/3/2008 cho tram Lang - Tp. Ha
Noi, tur 01/01/2007 - 31/07/2007 tng v6i tram
Da Ning - Tp. Pa Ning va tr 01/12/2007 -
30/4/2008 cho tram Nha B¢ - Tp. H5 Chi Minh
theo hudng dan [10].

Két qua tinh toan:

Két qua tinh toan cac dic trung s PMio cho
03 tram Lang, Pa Niang va Nha Bé dugc trinh
bay tuong tmg & cac bang 1-12, va d6 thi minh
hoa tai cac hinh 2, 3.

Tram Lang - Tp. Ha Noi
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Bdang 1. Gia tri trung binh cua bui PM o mua kho nam 2007 tai tram Lang (ug/m?)

Gio 1 2 3 4 5 6 7 8 9 10 11 12
)_(PMW 112,04 | 104,09 | 107,31 | 106,34 | 113,77 | 110,13 | 114,05 | 117,36 | 127,18 | 113,86 | 107,01 | 97,19
Gio 13 14 15 16 17 18 19 20 21 22 23 24
)_(])Mm 91,60 | 84,09 | 89,87 | 86,604 | 97,39 | 103,86 | 118,40 | 121,35 | 126,72 | 121,73 | 121,98 | 117,88

Bang 2. Gia tri phwong sai cua PMo miia kho nam 2007 tai tram Lang (ug/m’)?
Gio 1 2 3 4 5 6 7 8 9 10 11 12

G py,, | 4607,29 | 4398,63 | 4861,97 | 5884,99 | 7549,94 | 6708,62 | 5672,91 | 5599,73 | 6050,41 | 5090,93 | 4011,88 | 3580,00

Gio 13 14 15 16 17 18 19 20 21 22 23 24
O pm,, | 2728,13 | 2342,67 | 2306,31 | 2389,44 | 2898,61 | 3751,51 | 4693,83 | 5413,72 | 6044,91 | 5515,67 | 5953,63 | 5778,37

Bang 3. Gid tri d léch chudn ciia PM o miia khé nam 2007 tai tram Léng (ug/m? )

Gio 1 2 3 4 5 6 7 8 9 10 11 12

Opym,, | 67,8 | 66,3 | 69,7 | 76,7 | 86,8 | 81,9 | 753 | 748 | 77,7 | 71,3 | 63,3 | 59,8
8 2 3 1 9 1 2 3 8 5 4 3

Gio 13 14 15 16 17 18 19 20 21 22 23 24

Opm,, | 52,2 | 484 | 48,0 | 48,8 | 53,8 | 61,2 | 68,5 | 73,5 | 77,7 | 74,2 | 77,1 | 76,0
3 0 2 8 4 5 1 8 5 7 6 2

Bang 4. H¢ s6 bién dong cua PM o mua kho nam 2007 tai tram Lang (%)
Gio 1 2 3 4 5 6 7 8 9 10 11 12
Iovio | 60,58 | 63,72 | 64,98 | 72,14 | 76,38 | 74,37 | 66,04 | 63,76 | 61,16 | 62,66 | 59,19 | 61,56
Gio 13 14 15 16 17 18 19 20 21 22 23 24
Tomio | 57,02 | 57,56 | 53,44 | 56,42 | 55,28 | 58,97 | 57,86 | 60,63 | 61,36 | 61,01 | 63,26 | 64,49

Bdng 5. Gid tri trung binh ciia bui PMomua khé nam 2007 PM o tai tram Pa Nang - Tp. Pa Nang
(ug/m’)
Gio 1 2 3 4 5 6 7 8 9 10 11 12

XpMm 38,06 | 32,99 | 40,39 | 37,17 | 43,53 | 42,46 | 54,57 | 50,09 | 47,00 | 39,48 | 43,94 | 34,90

Gio 13 14 15 16 17 18 19 20 21 22 23 24

Xpm,, | 33,39 | 30,47 | 33,40 | 32,02 | 37,98 | 36,55 | 40,41 | 34,15 | 37,82 | 33,00 | 36,04 | 34,12

Bdng 6. Gid tri phwong sai ciia PM o miia khé nam 2007 PMotai tram Da Néng - Tp. Pa Nang

(ug/m’)?
Gio 1 2 3 4 5 6 7 8 9 10 11 12
cszw 565,92 | 381,21 | 531,98 | 613,38 | 722,61 | 683,98 | 1159,46 | 861,82 | 776,35 | 396,19 | 1128,43 | 307,26
Gio 13 14 15 16 17 18 19 20 21 22 23 24
GZPM“) 329,80 | 301,13 | 292,61 | 284,05 | 331,80 | 310,07 | 367,51 | 352,18 | 419,48 | 409,55 | 422,86 | 311,21

Bdng 7. Gid tri d¢ léch chuan ciia PMio mita khé nam 2007 tai tram Pa Néng - Tp. Pa Néing (ug/m?)

Gio 1 2 3 4 5 6 7 8 9 10 11 12

Opu,, | 23,79 | 19,52 | 23,06 | 24,77 | 26,88 | 26,15 | 34,05 | 29,36 | 27,86 | 19,90 | 33,59 | 17,53

Gio 13 14 15 16 17 18 19 20 21 22 23 24

Opym,, | 18,16 | 17,35 | 17,11 | 16,85 | 18,22 | 17,61 | 19,17 | 18,77 | 20,48 | 20,24 | 20,56 | 17,64
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Bdng 8. Hé s6 bién dong ciia PMig miva khé nam 2007 tai tram Pa Nang - Tp. Pa Nang (%)
Gio 1 2 3 4 5 6 7 8 9 10 11 12
T | 62,51 | 59,19 | 57,10 | 66,63 | 61,76 | 61,59 | 62,40 | 58,61 | 59,28 | 50,41 | 76,45 | 50,23
Gio 13 14 15 16 17 18 19 20 21 22 23 24
Toaio | 54,39 | 56,95 | 51,22 | 52,63 | 47,96 | 48,18 | 47,44 | 54,96 | 54,15 | 61,32 | 57,05 | 51,70

Tram Nha Bé - Tp. H6 Chi Minh

Bang 9. Gia tri trung binh cua bui PMio mua kho nam 2007 tai tram Nha Be - Tp. Ho6 Chi Minh
(ug/m’)

Gio 1 2 3 4 5 6 7 8 9 10 11 12

Xom,, | 37,78 | 35,58 | 40,56 | 38,50 | 44,85 | 44,77 | 57,68 | 53,25 | 52,63 | 42,35 | 45,97 | 41,34

Gio 13 14 15 16 17 18 19 20 21 22 23 24

Xom,, | 45,59 | 39,96 | 40,51 | 33,98 | 37,19 | 32,81 | 35,89 | 32,80 | 38,06 | 31,70 | 36,67 | 33,45

Bang 10. Gid tri phirong sai ciia PM o miia khé nam 2007 tai tram Nha Bé - Tp. Ho Chi Minh
(ug/m’)?
5 6 7 8 9 10 11 12

Gio 1 2 3 4
GZPM10 123,86 | 96,37 | 109,61 | 195,84 | 341,54 | 405,45 | 504,98 | 300,80 | 301,70 | 189,81 | 188,76 | 186,67
13 14 15 16 17 18 19 20 21 22 23 24

Gio
O pm,, | 236,98 | 357,62 | 484,05 | 289,17 | 338,86 | 164,65 | 345,40 | 81,06 | 116,21 | 107,08 | 140,87 | 159,95

2

Bdng 11. Gid tri @6 léch chudn ciia PMo mixa khé nam 2007 tai tram Nha Bé - Tp. Ho Chi Minh
(ug/m’)

Gio 1 2 3 4 5 6 7 8 9 10 11 12

Opym,, | 11,13 9,82 | 10,47 | 13,99 | 18,48 | 20,14 | 22,47 | 17,34 | 17,37 | 13,78 | 13,74 | 13,66

Gio 13 14 15 16 17 18 19 20 21 22 23 24

Opym,, | 15,39 | 18,91 | 22,00 | 17,00 | 18,41 | 12,83 | 18,58 | 9,00 | 10,78 | 10,35 | 11,87 | 12,65

Bang 12. H¢ 56 bién dong cua PMio mua kho nam 2007 tai tram Nha Be - Tp. H6 Chi Minh (%)
Gio 1 2 3 4 5 6 7 8 9 10 11 12

Tevio | 43,69 46,84 | 42,19 | 59,61 | 65,16 | 73,53 | 64,97 | 63,87 | 56,86 | 53,77 | 48,55 | 58,49
Gio 13 14 15 16 17 18 19 20 21 22 23 24

Tpvio | 59,38 | 74,47 | 70,89 | 66,52 | 62,00 | 53,59 | 68,37 | 41,03 | 41,86 | 47,59 | 45,62 | 56,90
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Hinh 2. D6 thi biéu dién bién trinh ngay dém ciia bui PMo mita khé nam 2007 tai 3 tram nghién

cuu (trong vong 24 gio)
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Hinh 3. D6 thi biéu dién hé sé bién dong IPM o mua kho nam 2007 tai 03 tram nghién cuu

Nhén xét:

Déi voi tram Lang, tir hinh 2 cho thdy, néu
lam tron dudng bién trinh thi dudng bién trinh
¢6 2 cyc dai vao lac 9h va 21h g véi cac gia tri
cuc dai tuong tng 127,18 pg/m? va 126,72
pg/md, con cuc tiéu vao thoi diém 14-15h véi gia
tri pg/m?. Gia tri cuc dai vao lac 9h ung voi
trang thai khi quyén chuyén pha tir trang thai can
béng sang trang thai on dinh, con gia tri cuc dai
vao luc 21h (tirc 9h d€m), do birc xa mat troi
giam dan va thuong c6 nghich nhiét xay ra, nén
khi quyén lai dat o trang thai 6on dinh. Gia tri cuc
tiéu vao thoi diém 14 -15h ung véi khi quyén dat
trang thai bat 6n dinh khi cuong do birc xa con
manh [6, 9]. Do d6 cac chat 6 nhidm c6 kha nang
phat tan manh 1én cao, két qua ndng do cac chat
6 nhiém giam di.

Dbdi véi 2 tram Pa Niang va Nha Bé do dic
diém khi hau vé muia kho khéc v6i dic diém khi
hau & Ha Noi, dic biét phan bd 4 mua (xuan, ha,
thu, dong) khong rd nét. Cuong do buc xa trong
mua kho tai 2 khu vuc nay khong bién d6i 1om,
nén cac dudng bién trinh tai day ¢ bién do nho
va c6 dang x4p xi nhu nhau (Hinh 2). Néu 1am
tron cac dudng bién trinh thi ca 2 dudng tmg véi
DPa Nang va Nha Bé ¢6 1 cuc dai vao thoi diém
7h sang tmg v&i trang thai cdn bang phiém dinh,
nén gia tri cyc dai nho, co gia tri khoang 55,89
pg/m?.

Déi voi hé sb bién dong (Hinh 3) cho thiy
hinh dang dd thi co su khac biét gilra cac tram

nghién ctu. Tai tram Lang c6 gia tri 16n nhat
trong ngay vao lic 5h 14 76,38% va thap nhat luc
15h 14 53,44%. Tai tram Da Néng gi4 trj 16n nhit
trong ngay vao lic 11h 1a 76,45% va thap nhat
vao luc 19h 1a 47,44%. Tai tram Nha B¢ gia tri
16n nhat trong ngay vao luc 14h 1a 74,47% va
thap nhat lac 20h 1a 41,03%. Cac gia tri hé s6
bién dong ctia 3 tram nghién ciru dao dong tir
41,03% - 76,45% cho thay tinh bién dong cua
cac khu vuc nghién ctru phu thude vao vi tri dia
Iy va diéu kién khi twong, khi hau twong tng.

4. Két luan

Két qua tinh toan cac dic trung sb cua bui
PMo cho 03 tram Lang, Da Néng, Nha Bé cho
thdy: Cac dudng bién trinh ngay dém cia tram
Lang c6 cuc tri 10 nét (2 cuc dai va 1 cuc tiéu),
con & Nha Bé va Pa Nang chi ¢6 1 cuc dai voi
gia tri nho hon so voi gia tri cuc dai tai tram
Lang. Cac dudng hé sb bién dong cua bui PMio
¢ cac cuc dai va cuc tiéu khong trung véi cac
thoi diém cuc dai va cuc tiéu cua duong bién
trinh. Piéu nay 1a do anh hudng cua bién trinh
ngdy dém cua cac yéu tb khi tuong (toc do va
hudng gid, nhiét 46, d6 4m, ap suét) nén di pha
v dic trung cdu trac cua qua trinh bui PMio. Do
vay, bui PMjo 1a qué trinh khong ding. Nhiing
nguyén nhan niy can dugc xem xét khi thiét 1ap
cac bai toan ndi/ngoai suy bd khuyét s6 liéu thiéu
hut n6i chung hodc cdc moé hinh dy bao bui PMio
n6i riéng va cac thong sd khac noi chung (TSP,
SOz, NOy, ...).
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USING STATISTICAL METHOD IN RANDOM PROCESS THEORY TO
EVALUATE THE CHARACTERISTICS OF PMi) AT AUTOMATIC AIR
ENVIRONMENTAL MONITORING STATIONS

Tran Thi Thu Huong - Vietnam Environment Administrationl
Pham Ngoc Ho - Research Center for Environmental Monitoring and Modeling (CEMM)

Abstract: The article uses the statistical method in random process theory to evaluate observed
data series of PMio at automatic fixed or mobile monitoring stations, and to calculate the
mathematical characteristics of PMio for 03 automatic fixed monitoring stations: Lang - HaNoi, Da
Nang - DaNang, Nha Be - Ho Chi Minh City. The results of calculation show that the diurnal
variations and coefficients of variations have the extreme values (minimum and maximum) of the day
because they are affected by the diurnal variation of meteorological factors leading to the PMo is
not random lamina process. Therefore, the causes of this problem are needed to be considered when
setting up the interpolation and extrapolation or forecasting PMo in particular and other parame-
ters (SO, NO:, TSP, etc.) in general.

Key words: Particulate matter PM o, statistical method.

TAP CHI KHi TUQONG THUY VAN
S6 thang 12 - 2016

59





