ONG cUC MOI TRUONG
TRUNG TAM QUAN TRAC MOI TRUONG

PHUONG PHAP TiNH TOAN CHI SO
CHAT LUQNG KHONG KHI (AQI)




NOI DUNG TRINH BAY

1. Khai niém AQI

2. Co s& xay dwng phuong phap tinh AQI

3. Phuong phap tinh AQI do TCMT ban hanh
4. Vi du tinh toan




A
Chi s6
Mikc do dién gidi, phan tich va téng -
hop thong tin Chi thi
Dit liéu da
dugc xu ly

Dit liéu the




. Khal niéem

- Ch/ so chéat lvong khong khi (viét tat la AQI) la chi
s6 dwoc tinh toan tlr cac thdng sO quan trac céac
chat & nhiém trong khéng khi, nham cho biét tinh
trang chat lwong khéng khi va mic dd anh hwéng
dén strc khée con ngudi, dwoc biéu dién qua mét
thang diém.




ay dwng phwong phéap tinh AQI

= Kinh nghiém xay dung, ap dung AQI trén thé
gio1 va Viét Nam

v Trén thé gi¢i: My, Braxin, Canada, Hong Kong, Han
Qubc, Thai Lan, Australia, Anh, Phap, B6 Dao Nha.

v Viét Nam: Thanh ph6 H6 Chi Minh

= Quy chuédn chat lwong moi trwong khéng Kkhi
xung quanh hién hanh: QCVN 05:2009/BTNMT




N1 nghiém xay dwng AQI

= Nghién ctu kinh nghiém AQI trén thé gidi va Viét
Nam cho thay c6 3 phwong phap tinh AQI da dwoc
xay dwng va ap dung:

= Phwong phap 1: S& dung bang doi chiéu (Anh,

Phap, Canada)

= Phuvong phap 2: S dung cong thic don gian
(Australia, Thanh pho H6 Chi Minh)

* Phuwong phap 3: Str dung cong thrc phirc tap (My,
Braxin, Hong Koéng, Han Qudc, Thai Lan, B6 Dao
Nha).
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= e Phwong phép 1

= Phwong phap tinh AQI ap dung tai Anh

= Cac thong sb ding dé tinh AQI: NO,, SO,, O,, CO,
PM10

= Cac murc AQI nhu sau:

Low - Index 1 to 3

Moderate - Index 4 t0 6

High- Index 7 t0 9

rv High - |



Nitrogen Dioxide

Sulphur

Carbon Monoxide

PM10 Particles

Dioxide
Running 8 hourly or hourly hourly mean 15 minute Running 8 hourly Running 24 hour mean
mean mean
Hgm-3 Hgm3
pgm-3 ppb pgm-3 ppb pgm-3 ppb mgm-3 ppm (Grav. (Ref.
Equiv.) Equiv.)
Low
1 0-33 0-16 0-95 0-49 0-88 0-32 0-3.8 0.0-3.2 0-21 0-19
2 34-65 17-32 96-190 50-99 89-176 | 33-66 3.9-7.6 3.3-6.6 22-42 20-40
100- 177-
3 66-99 33-49 191-286 149 265 67-99 7.7-11.5 6.7-9.9 43-64 41-62
Moderate
150- 266- 100-
4 100-125 50-62 287-381 199 354 132 11.6-13.4 10.0-11.5 65-74 63-72
200- 355- 133-
5 126-153 63-76 382-477 249 442 166 13.5-15.4 11.6-13.2 75-86 73-84
250- 443- 167-
6 154-179 77-89 478-572 299 531 199 15.5-17.3 13.3-14.9 87-96 85-94
High
300- 532- 200-
7 180-239 90-119 573-635 332 708 266 17.4-19.2 15.0-16.5 97-107 95-105
333- 709- 267-
8 240-299 120-149 636-700 366 886 332 19.3-21.2 16.6-18.2 108-118 106-116
367- 887- 333-
9 300-359 150-179 701-763 399 1063 399 21.3-23.1 18.3-19.9 119-129 117-127




Phwong phap 2

* Phwong phap tinh toan AQI da ap dung tai Thanh
phé H6 Chi Minh
Trwéc hét tai méi tram, AQI sé dwgc tinh cho tieng chat theo 2 loai

la AQI theo gio' va AQI theo ngay.
- Céngthwctinh AQI theo gio ciia chat i tai tram j:

h
AQI =%*1oo

Cih : Nong dd trung binh cia chat i.

S_h : tiéu chuan méi trudng cho phép cia chat i
i




wong phap 2

Phwong phéap tinh AQI tai Thanh phé H6 Chi Minh

So sénh AQI max cuatat ca cac thong sb trong tram, gié tri AQI
ndo 16N nhat s& 13 chi s6 chat lugng khéng khi caatram quan trac
tuong rng trong ngay.

AQIj = Max (AQI; )

AQI theo tirng loai <& ¢6 gié tri bang trung binh cong céc
gidtri AQI caacac tram thuoc cung 1 loai . Vi du co 4 tram ven
duong thi AQI ven duong giao thong s€ duogc tinh nhu sau:

Al = AQoo + AQls + AQlyy + AQlec

A
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Phwong phap 2

Cac mrc AQI tai Thanh ph6 H6 Chi Minh

0->50 Tot
51 -> 100 Trung binh BLEINENEVEE WGE GBI
giGi han thdi gian ¢ ngoai nha.

201->300 Xau

Trén 300 Nguy hai



Tiéu chuan a

Phwong phap 2

0 dung: TCVN 5937:1995

STT Thong 6 Trung binh | Trung binh Trung binh
1gio 8 gio 24 gio
1 CO 40 10 5
2 | NO, 0.4 : 0.1
3 | so, 0.5 : 0.3
4 Pb - - 0.005
5 |0, 0.2 : 0.06




Phwong phap 3

= Phwong phap tinh AQI ap dung tai My
= C4c thoéng sb dung dé tinh: O,, PM-10, PM-2,5, CO, SO,,

NO,

= Cac muc AQI ap dung tai My

Air Quality Index
(AQI) Values)

When the AQIis in this range:

101-150

151 to 200

201 to 300

301 to 500

Levels of Health Concern

...air quality conditions are:

Unhealthy for Sensitive Groups

Unhealthy
Very Unhealthy

Hazardous
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wong phap 3

Phwong phap tinh AQI ap dung tai My
= Cong thtre tinh

|~
| =—HTw (C _BP )+,
i BPHi_BPLO i L L

= |p: Chi s chat lwong mdi trwdng méi trwdng khdng khi cta chat
6 nhiém p

= Cp: Nong do cta chat 6 nhiém p

= BP,: Chiso trén cta Cp

= BP,,: Chiso dwdicua Cp

= |,: Chi s AQI trng v&i ndong do BP,,

= | ChisC




nuc trén va dwoi AQI Y nghia
03 (ppm) Os (ppm) PMao PMzs (6{0) SO2 (ppm) NO2
8-giv 1-gio(1) (ng/ms) (ng/ms) (Ppm) 24-gio (ppm)
24 gio 24-gio 8-gio 24-gio

0.000- |- 0-54 |0.0-15.4 |0.0-4.4|0.000- |- 0-50 Tét
0.059 0.034
0.060- |- 55 - 15.5-40.4 | 45-9.4 |0.035- |- 51 - 100 Trung binh
0.075 154 0.144
0.076- |0.125- |155- |405-65.4|95- 0.145- |- 101 - 150 Anh huéng dén
0.095 0.164 254 12.4 0.224 “hOQrQh@y
0.096- |0.165- |255- |655- 12.5 - 0.225- |- 151-200 | Tacdong xiu dén
0.115 0.204 354 150.4 15.4 0.304 siic khoe
0.116- |0.205- |355- | 150.5- 15.5 - 0.305- | 0.65- 201 - 300 | Téc dong rit xiu dén
0.374 0.404 424 250.4 30.4 0.604 1.24 siic khoe
(0.155 -
0.404)4
- 0.405- |425- |250.5- 30.5 - 0.605 - 1.25 - 301 - 400 Nguy hiém

0.504 504 350.4 40.4 0.804 1.64




uan'moi trwrong cua Hoa Ky

Chat 6 ) Loai tiéu chuan Tiéu chuan @
nhiem
CO Trung binh 8 gior P 9 ppm (10 mg/m3)
Trung binh 1 gio P 35 ppm (40 mg/m?3)
Pb Trung binh guy 1.5 pg/m?d
NO2 Trung binh nam 0.053 ppm (100 pg/m?d)
O3 Trung binh mét gio cao nhat © 0.12 ppm (235 pg/m?3)
Trung binh 8 gi¢ cao nhat trong ngay ¢ 0.08 ppm (157 pg/m?d)
PM-10 Trung binh nam 50 pg/m?
Trung binh 24 gio © 150 pg/m3
PM-2,5 Trung binh namf 15 pg/m3
Trung binh 24 gio 9 65 pg/ms
SO2 Trung binh na




Phwong phap 3

Tinh toan thee AQI cho CO vé&i nong dé C=10 ppm
Tratrong bang dworc cac gia tri sau:

eBP,=12.4

oBP,,: 9.5

ol : 150

ol ,; 101

~ 150-101
- 12.4-95

(10-9.5)+101=109




Janh-gid wu nhwoc diém caa cac phwong phap tinh AQI

* Phwong phap 1

= Wu diém: Pon gian, dé xac dinh

= Nhwore diém: Chi phan hang dwoc cac mic AQI
ma khéng thé so sanh hai gia tri AQI & cung mot
hang.




=Panh gid wu nhwoc diém cha cac phwong phap tinh AQI

* Phwong phap 2:

= Uu diém: cong thire tinh todn don gian, chi can st
dung Tiéu chuan khéng khi qudc gia 1a c6 thé xéac
dinh dwoc gia tri AQI

= Nhwoc diém: Cac khoang phéan hang gia tri AQI
rng v&i cac anh hwong khac nhau dén strc khoe
khong dwoc phu hgp bang phwong phap 3.

| -~



gla wu-nhwoc diém ciaa cac phwong phéap tinh AQI

* Phwong phéap 3.

= WPu diém: Do bang céc chi s6 trén va chi sé duoi
dung dé tinh toan AQI dwoc xac dinh dwa vao Tiéu
chuan moi trwdrng khdng khi qudc gia va cac nghién
cru vé anh hwédng cla stc khée do 6 nhiém moi
trwong khong khi nén cac mrc AQI rng voi twng
loai tac dong dén swc khée phu hop voi thuc té
nhat.

* Nhwoe diém: Cong thirc tinh toan khé phirc tap va
viéc xay dwng cac bang chi sd trén va chi s6 dwoi
kho khan.
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rong-phap tinh AQI do TCMT ban hanh

Giai thich thuat ngir:

= AQI théng so la gia tri tinh toan AQI cho tirng thdng sb quan trac.

AQI theo ngay (AQIY) la gia tri tinh toan cho AQI &p dung cho 1

ngay.

AQI tl'nh theo trung p‘lnh 24 gio (AQI?*) la gia tri tinh toan AQI st

dung so liéu quan trac trung binh 24 gio.

AQI theo gio (AQIM la gia tri tinh toan AQI ap dung cho 1 gid.

= Tram quan trdc khéng khi tw ddng cd dinh lién tuc la tram quan
trac c6 dinh c6 kha nang do tw déng lién tuc cac théng sé vé chat
lwe'ng khong khi.

* Quy chuéan: Quy chuan st dung dé tinh toan AQI la cac mirc quy
dinh trong Quy chuan ky thuat quéc gia vé chat lwgng khong khi
xung quanh hién hanh (QCVN 05:2009/BTNMT).




g pnap tinh AQI do TCMT ban hanh

uc dich stww dung AQI:
= Panh gia chat lwong khdng khi mét cach téng quét;

= Co6 thé dwoc st dung nhu mét nguon dir liéu dé xay
dwng ban dé phan vung chat lwong khéng khi;

Cung cap théng tin moi trwdng cho cdng ddng mot
cach don gian, dé hiéu, triec quan;

= Nang cao nhan thc vé méi treong.




nap tinh AQIl do TCMT ban hanh

ac yéu cau doi véi viéc tinh toan AQI

= AQI dwoc tinh toan riéng cho so liéu cda tirng tram quan trac
khong khi tw ddng cd dinh lién tuc doi v&i moi trwdng khéng
khi xung quanh;

= AQI dworc tinh toan cho tirng thdng sb6 quan trac. Méi théng
sb sé xac dinh dwoc mot gia tri AQI cu thé,

= Gia tri AQI cudi cung la gia tri I&én nhat trong cac gia tri AQI
cda mdi théng so:

= Thang do gia tri AQI dwoe chia thanh cac khoang nhat dinh.

Khi gia tri AQI nam trong mdt khodng nao do, thi théng diép

canh béao cho céng ddng &ng véi khoang gia tri d6 sé dwoc

duwa ra.
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g pnap tinh AQI do TCMT ban hanh

Quy trinh tinh toan AQI

= Thu thap, tap hop sO liéu quan trac tlr tram quan
trac méi trwdng khong khi tw ddng cd dinh lién tuc
(sO liéu da qua xi 1y).

= Tinh toan cac chi s6 chat lwong khéng khi doi voi
tirng thong so theo cong thirc.

= Tinh toan chi s6 chat lwong khong khi theo gi®/theo
ngay.

= S0 sanh chi s6 chat lwong khéng khi véi bang xéac

dinh mirc canh bao 6 nhiém méi trwong khong khi

va mirc dé anh hudng téi sirc khde con ngudi.




g pnap tinh AQI do TCMT ban hanh

&\
éﬂniuﬁ"lﬁ"""

f

ac yéu cau doi véi so liéu quan trac

= SO liéu quan trac st dung dé tinh AQI 1a s6 liéu cla
guan trac cua tram quan trac khong khi cé dinh, tw
déng, lien tuc. SO liéu quan trac ban tw dong khong
str dung trong viéc tinh AQI.

= Cac thong so thuwdng dwoc st dung la cac théng so
trong QCVN 05:2009/BTNMT bao gom: SO,, CO,
NO,, O,, PM,,, TSP.

= S0 liéu quan trac dwoc dwa vao tinh toan da qua xo

ly, ddm bao da loai bd cac gia tri sai Iéch, dat yéu

cau doéi véi quy trinh quy pham vé dam bao kiém

soat chéi _“ E
|



nap tinh AQIl do TCMT ban hanh

inhtoan gia tri AQIl theo gio’
= Giatri AQI theo gi®cua tung thong sé (AQL M)

AQI | = T>¢ 100
QC

’ x Vé
o TS,: Gia tri quan trac trung binh 1 gi& cua thong so X

e QC,: Gia tri quy chuan trung binh 1 gi¢ ciia thong so X
Luu y: Boi véi thong s6 PM,,: do khong ¢ quy chuéan trung binh 1

gi®, vi vay ldy quy chuén cda TSP trung binh 1 gi¢’ thay thé cho
PM,

« AQLM: Gia tri AQI theo gi® ctia thong so X,
= Giatri AQl theo gio

AQI" = max(AQIh)
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nap tinh AQIl do TCMT ban hanh
inh-toan gia tri AQI theo ngay

2.1.Gia tri AQI theo ngay cda timg thong sé

= B1: tinh gi& tri trung gian 1& AQI TB 24 gi® clia tirng théng sb theo
cong thirc sau day:
TS,

100

AQI f4h _
X
 AQI 24 gia tri AQI tinh bang giéa tri TB 24 gi® clia thong so X.
e TS,: gia tri quan trac trung binh 24 gi¢» clia théng s6 X
« QC,: gia tri quy chuan trung binh 24 gi¢ cta thong so X
Luwu y: khong tinh gié tri AQI?4N ..
= B2: tinh gia tri AQI theo ngay cula tirng thong so

AQI; = max(AQI ™, AQI,)

 Trong d6 AQId, 1a gia tri AQI ngay cla théng so X
e




g pnap tinh AQI do TCMT ban hanh

. Tinh toan gia tri AQI theo ngay

2.2. Giatri AQIl theo ngay

= Sau khi tinh dwoc gia tri AQI theo ngay cia moi
thong so, gia tri AQI Ién nhat cua cac théng so do
dwoc lay lam gid AQI theo ngay cua tram quan trac
do.

AQI ¢ = max(AQI¢)




. So sanh AQI da dworc tinh toan vé&i bang

nap tinh AQIl do TCMT ban hanh

Khoang gia| Chat lwong
khong khi

tri AQI

Anh hwéng siec khée

M au

Ghi ch: Nném nhay cam bao gom: tré em, nguoi gia va nhizng nguoi mac bénh hd hd

51-100 |Trungbinh |Nh6m nhay cam nén han ché thoi gian ¢ |Vang
bén ngoai

101-200 |Kém NhAm nhay cam can han ché thoi gian &|Da
bén ngoai cam




nap tinh AQIl do TCMT ban hanh

4. Cong bo thong tin vé AQI cho céng dong

Yéu c4u vé néi dung théng tin vé AQI dwot cong bo:

= Tén tram quan trac, dia diém tram quan trac;

= Gia tri AQI theo pgay, gia tri AQI theo gi& va muc
canh bao 6 nhiém twong wng véi mirc 46 anh
huwéng t&i stre khoe con nguoi;

= Théng s6 c6 muic 6 nhiém cao nhat (théng s6 tng

vol gia tri AQI lon nhat la thong s6 co muwc do 0

nhiém cao nhat).
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g pnap tinh AQI do TCMT ban hanh

4.Cong bo thong tin vé AQI cho céng dong
Céac hinh thirc cong bo AQI cho céng dong:
= Bao chi

= Truyén thanh

= Truyén hinh

= Bang thdng tin dién tw

= Trang théng tin dién tw...




. Vi dutinh toan AQI
s6 liéu quan trac gia dinh nhw sau:

Thoi gian NOx 03 CO PM-10 SO2
ug/m3 ug/m3 ug/m3 ug/m3 ug/m3
5/30/2011 0:00 76.3 43.1 1373.2 128.0, 1.7
5/30/2011 1:00 61.9 34.0 1455.3 138.7 2.9
5/30/2011 2:00 67.9 43.0 1620.8 138.4 2.1
5/30/2011 3:00 69.9 26.0 1846.4 150.1 1.8
5/30/2011 4:00 78.9 28.6 2440.5 152.2 1.6
5/30/2011 5:00 74.4 28.0 4673.5 146.2 1.5
5/30/2011 6:00 123.0 22.0 6191.1 153.8 1.9
5/30/2011 7:00 168.2 28.1 6888.6 150.2 4.6
5/30/2011 8:00 159.5 26.1 5534.3 165.9 5.2
5/30/2011 9:00 164.5 40.2 3987.3 160.5 12.7
5/30/2011 10:00 134.4 65.0 4062.1 124.3 20.2
5/30/2011 11:00 134.7 86.1 3259.0 136.9 18.8
5/30/2011 12:00 109.4 113.4 2589.4 116.9 17.0
5/30/2011 13:00 104.2 103.7 2678.8 97.3 17.5
5/30/2011 14:00 113.8 113.8 2948.8 84.8 17.9
5/30/2011 15:00 120.8 103.3 3564.4 85.4 16.0
5/30/2011 16:00 127.1 104.8 4437.4 86.8 14.9
5/30/2011 17:00 137.8 91.4 5748.9 104.8 13.4
5/30/2011 18:00 137.0 103.4 3275.2 134.9 10.6
5/30/2011 19:00 74.1 80.6 3095.6 136.8 3.4
5/30/2011 20:00 66.9 61.3 2814.5 119.3 1.7
5/30/2011 21:00 78.5 46.1 2723.5 110.7 1.8

5/30/2011 22:00]




. Vi dutinh toan AQI

. Tinh toan AQI theo gio’
= Vidu AQI luc 11 qgio:
= AQI thdng sb va AQI dwore tinh nhw sau:

3259 134 .7
AO| 1 — 100=11 AQIH¥r — """ 100 = 66
“© 30000 Qo 200

AQI ) = 80.1 100=48 AQI 3 = 18'8.100 =5
180 350
~116.9
AQI 5" = .100 = 39

AQI " = Max (11;66;48;5;39) = 66
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gua-tinh toan Abl gi®@ cho ca ngay 30/5

Thoi gian AQI AQI AQI AQI AQI AQI
NOXx 03 co PM-10 SO2
5/30/2011 0:00 38 24 5 43 0 43
5/30/2011 1:00 31 19 5 46 1 46
5/30/2011 2:00 34 24 5 46 1 46
5/30/2011 3:00 35 14 6 50 1 50
5/30/2011 4:00 39 16 8 51 0 51
5/30/2011 5:00 37 16 16 49 0 49
5/30/2011 6:00 61 12 21 51 1 61
5/30/2011 7:00 84 16 23 50 1 84
5/30/2011 8:00 80 14 18 55 1 80
5/30/2011 9:00 82 22 13 54 4 82
5/30/2011 10:00 67 36 14 41 6 67
5/30/2011 11:00 67 48 11 46 5 67
5/30/2011 12:00 55 63 9 39 5 63
5/30/2011 13:00 52 58 9 32 5 58
5/30/2011 14:00 57 63 10, 28 5 63
5/30/2011 15:00 60 57 12 28 5 60
5/30/2011 16:00 64 58 15 29 4 64
5/30/2011 17:00 69 51 19 35 4 69
5/30/2011 18:00 68 57 11 45 3 68
5/30/2011 19:00 37 45 10 46 1 46
5/30/2011 20:00 33 34 9 40 0 40
5/30/2011 21:00 39 26 9 37 1 39
5/30/2011 22:00 1
5/



. Tinh AQI ngay

. Vidu tinh toan

= Tinh AQI theo trung binh 24 gi® cla tirng théng so6
NOX 03 CO PM-10 S0O2
Trung binh 24
gio 105 62 3434 128 8
Quy chuan 100 5000 150 125
AQI tinh theo tb
24h 105 69 85 4
= AQI ngay cua trng théng so:
Vi du AQI ngay cua NOXx
AQI AQI

Oh 1h 2h 3h 4h

5 h

6h [7h

8 h

9h

10 h[11 h

12 h

13 h

14 h(15 h

16 h

17 h

18 h[19 h

20 h

21 h

22 h|23 h

Th
24h




A. Vi du tinh AQI

AQI
AQI ngay cla tirng théng so ngay
Thong
sO | NOx 03 CO |PM-10| SO2
AQI 105 63 69 85 I 105
= Két luan: chat lwong khéng khi ngay 30/5 & muc

kém, théng s6 6 nhiém nhat 1a NOx

|-



Cam on quy vi da chu y theo doi




