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PHUONG PHAP TU PONG TINH TOAN
CHI SO CHAT LUQNG MOI TRUONG TAI
THANH PHO HO CHI MINH

Duwong Thi Thity Nga" Nguyén Ky Phung'

Tém tit: Chi so chdt liwong méi trieong mede mat WQI va chi sé chdt lwong méi trwong khong
khi AQI dwoc sir dung dé danh gid nhanh chdt lwong méi truong nuwée va khong khi. Bai bdo gidi
thiéu phwong phdp tw ddng tinh todn chi sé WQI va AQI bang phan mém tw xdy dung. Phwong phdp
tinh todn chi sé chdt hwong méi truong mede, khong khi do Tong cuc Méi triong (TCMT) ban hanh
sé dwoc két hop véi phirong phdp xir Iy tr ddng trén phan mém la cdc phwong phép chii dao dwoe
thuwe hién trong nghién ciru. Két qua tinh todn cdc chi sé chat hrong méi trieong tw dong trén phan
mém ciia tac gid c6 dg chinh xdc twong iing véi phirong phdp tinh todn thii cong truyén thong. Viéc
tinh todn ti dong cdc chi sé chat lwong méi truong sé givip cong tac xir Iy dir liéu méi truong dwoc

dé dang va chinh xdc, cdp nhdt théng tin vé tinh hinh é nhiém méi truong nhanh chéng hon.

Tir khoa: AQI, Khong khi, Nuoc, WQOL

Ban Bién tap nhan bai: 08/12/2017 Ngay phan bién xong: 12/01/2018 Ngay dang bai: 25/01/2018

1. Mé dau

Chi s chét lugng méi trudng nude (WQI) 1a
moét chi s6 duogce tinh toan tir cac thong s6 quan
tric chét lugng nudce, dung dé mé ta dinh luong
vé chit lwong nude va kha nang s dung cua
ngudn nude do; duge biéu dién qua mot thang
diém trong khoang tir 1 - 100, néu con s6 16n hon
chtng to chat lwong nude tot hon mong doi.

Chi s6 chat lwong khong khi (AQI) 1a chi s6
dugc tinh toan tir cac thong s quan trac cac chat
6 nhiém trong khong khi, nhim cho biét tinh
trang chat luong khong khi va mic do anh
huong dén sirc khoe con nguoi, duoc biéu dién
qua mot thang diém.

1.1. Téng quan tinh hinh nghién ciru trong
va ngodai nuwdc

Hién c6 mot sb nghién ctru vé tinh toan chi
sO chat luong moi truong trén thé gisi va Viét
Nam nhu:

Trang web dy an WQI - The WQI (Water
Quality Index) Project [31] c6 hd trg viéc tinh
toan chi s6 WQI khi ta nhap cac gia tri Nitrate,
Phosphate, DO,.. Bén canh d6 website nay con

"Vien Khoa hoc va Cong nghé tinh todn
Email: ngadtt@hcmus.edu.vn

biéu dién cac chi s6 WQI vé mit khong gian trén
ban d0, ciing véi d6 n6 cung cap rat nhidu thong
tin vé chét lugng nudc giup nguoi dung dé dang
nam bat thong tin.

Website EPA - AQI Calculator [32] 1a web-
site ctia t6 chirc bao vé moi truong My. N6 ¢d
chuong trinh ho trg viéc tinh toan chi AQI khi
ban nhap vao 6 ndng do cua thong sé ma ban can
quan tim no sé tinh toan chi s AQI va cho ban
biét chit luong khong khi ngoai troi sach hay 6
nhiém, cing véi dé su anh hudong cia ndng do
chit 6 nhiém day dén sirc khoe cta ban nhu thé
nao?. Ngoai ra chi sé AQI con biéu dién bang
nhitng mau sic khac nhau, giup nguoi d& dang
nim bit théng tin.

Ngoai ra Website EPA con thé hién chi sd
AQI trén ban do, giup ngudi dung dé dang nam
bt thong tin vé chat lvong méi truong khong khi
& thoi diém hién tai.

O Viét Nam viéc tinh toan cac chi sb chét
lugng moi truong cha yéu 1a diung phan mém
Excel, thiét 1ap cac ham tinh toan chi sd va st
dung cong cu vé biéu dd duoc hd tro dé thuc
hién danh gia chat luong méi trudng.Hién nay,
hau nhu c6 rat it nghién ctru vé viéc xdy dung
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phan mém cho phép nguoi ding nhap bo dir lidu
chit lvong nudc, khong khi dé tw dong tinh toan.

Do vay, mot van dé duoc dit ra cua nghién
ctru 1a tw xay dung phan mém cho phép tu dong
tinh toan cac chi s6 WQI, AQI khi ngudi dung
dua dir liéu dang tap tin Excel vao hodc nhap dir
lidu tryc tiép trén giao dién phan mém.

1.2. Phwong phap nghién ciu

Nghién cuu nay dugc thyc hi¢n bé’lng cac
phuong phap chinh sau day:

- Phuong phép tinh toan chi sé6 WQI do
TCMT ban hanh [2], [4].

- Phuong phap tinh toan chi sé AQI do
TCMT ban hanh [1], [2], [3].

- Phuong phép tinh toan tu dong céac chi sb
chat luong moi trudng bang phan mém [31],
[32].

1.3. Muc tiéu nghién ciru

Do da s cac nha nghién cuu tai Viét Nam
déu tinh toan chi s6 WQI, AQI bang cach sir
dung phin mém Excel mot cach thii cong, rat
mat thoi gian, doi khi thiéu chinh xac va ciing
khong c6 dugc b dir licu déy da phuc vu cong
tac phan tich chat lvong méi trudng nén muc tiéu
chinh cta nghién ctru dugc dat ra 1a xay dung
phan mém va phuong phép tinh toan ty dong céc
chi s6 chét luong méi truong (WQI, AQI) trén
phan mém cho khu vyc TP. H5 Chi Minh
(TPHCM) dé gitip viéc tinh toan cac chi s6 WQI,
AQI dugc nhanh chong, chinh xac va co thé luu
trit dir liu dau vao, két qua tinh toan vao co so
dir liéu, phuc vu cong tac phan tich, giam sat moi
truong sau nay.

2. Phuwong phap nghién ciru va tai li€u thu
thap

2.1. Pham vi va khong gian nghién ciru

Dé tai nghién ctru tinh toan cac chi s cht
luong mai truong nude, khong khi tai TPHCM.

2.2. Dir liéu sw dung trong nghién ciru

Dir li¢u 1a cac thong s chat lugng nudc,
khong khi dugc quan tric tir nam 2010 dén 2018
do S6 Tai nguyén Moi truong TPHCM cung cép.

2.3. Phwong phap nghién ciru

TAP CHI KHI TUQNG THUY VAN

2.3.1. Phwong phdp tinh todn chi sé chat
lwong moi truong nuoc do TCMT ban hanh

1) Cac nguyén tic xay dung chi s6 WQI

- Bao dam tinh phu hop.

- Bao dam tinh chinh xac.

- Bao dam tinh nhat quan.

- Bao dam tinh lién tuc.

- Bao dam tinh sin co.

- Bao dam tinh c6 thé so sanh.

2) Muc dich cua viéc st dung chi s6 WQI

- Panh gi4 nhanh chét luong nude mit luc dia
mot cach tong quat.

- C6 thé duoc str dung nhu mot ngudn dir lidu
de xay dung ban do phan vung chat luong nudc.

- Cung cip thong tin méi trudng cho cong
dong mat cach don gian, dé hiéu, tryc quan.

- Néng cao nhén thirc vé méi trudng.

3) Quy trinh tinh toan va str dung WQI trong
danh gia chat moi truong nudc

- Budc 1: Thu thap, tap hop s6 liéu quan tric
tor tram quan trac chat lugng moi truong nudc
mat luc dia (so0 li¢u da qua xu 1y).

- Budc 2: Tinh toan cac gia tri WQI thong s6
theo cong thirc.

- Budc 3: Tinh toan WQI

- Buéc 4: So sanh WQI vdéi bang cac muc
danh gia chat lugng nudc

4) Phuong phép tinh toan chi sé6 WQI do
TCMT ban hanh

Phuong phap nay 4p dung d6i v6i co quan
quan 1y nha nude vé moi trudng, cac to chuc, ca
nhan c6 tham gia vao mang ludi quan tric moi
truong va tham gia vao viéc cong bd thong tin
vé chat luong moéi truong cho cong dong.

5) Tinh toan WQI thong sd

WQI théng s (WQISI) duoc tinh toan cho
cac thong s BODs, COD, N-NHs, P-PO., TSS,
d6 duc, Tong Coliform theo cong thirc nhur sau:

i — 9i+1 (1)

WQlg = ——d1
st = Bpyy - BR,

(BPiy1 — Cp) + Gisa
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Trong do:

BP:: Nong d6 gi6i han dudi cua gia tri thong
s6 quan tric dugc quy dinh trong bang 1 twong
ung voi muc i.

BP;i.i: Nong d6 giGi han trén ciia gia tri thong
s6 quan tric dugc quy dinh trong bang 1 twong
ung voi muc i+1.

gi: Gia tri WQI ¢ muc i da cho trong bang
tuong g voi gia tri BP:.

gi+1: Gid tri WQI & muc i+1 cho trong bang
twong ung voi gia tri BPi+1.

Cy: Gia tri cua thong sé quan tric dugc dwa
vao tinh toan.

Bang 1. Bang quy dinh gia tri q;, BP;

Gid trj BPi quy dinh ddi wii timg théng so
- N- P- Ba .

1| g; BOD:s | COD NHs PO duc TsS Coliform

(mg/L) | (mgL) (ma/L) (mgiL) ‘m.[ ) (mgL) (MPN/100mL)
1100 | =4 =10 =01 =01 =5 =20  =32500
2 |75 |6 | 15 0.2 0.2 20 a0 5000
3 [S0 )15 30 0.5 0.3 30 50 7500
4 |25 |25 S0 | 0.5 ] 100 10.000
51 =50 =80 =5 =6 =100 =100 = 10,000

(Naudn tai ligu : Ting Cuc Mai Trudng)
6) Tinh toan WQI

Sau khi tinh toan WQI ddi voi ting thong sd
néu trén, viéc tinh todn WQI duogc &p dung theo
cong thirc sau:

Wl [15 1y F)
— PH - 1
Wer= =g [5;”’(”“ ® zbZ;WQh, x WQL.I

Trong do:

WQL: Gi4 tri WQI da tinh todn dbi véi 05
thong s6: DO, BODs, COD, N-NHy, P-PO..

WQIy: Gia tri WQI da tinh toan dbi voi 02
thong s6: TSS, do duc.

WQI.: Gia tri WQI da tinh toan ddi vai thong
s6 Tong Coliform.

WQIu: Gia tri WQI da tinh toan déi véi
thong s6 pH.

2.3.2. Phuwong phdp tinh todn chi sé chdt
lwong moi truong khong khi do TCMT ban hanh

1) Cac nguyén tic xay dung chi s6 AQI

- Bao dam tinh phu hop.

- Bao dam tinh chinh xac.

- Bao dam tinh nhat quan.

- Bao dam tinh lién tuc.

- Bao dam tinh sin c.
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- Bao dam tinh c6 thé so sanh.

2) Muc dich cua viéc str dung chi $0 AQI

- Panh gia nhanh chét luong khong khi mot
cach tong quat.

- C6 thé dugce st dung nhu mot nguén dir liéu
dé xay dung ban d6 phan ving chét lugng khong
khi.

- Cung cép thong tin méi truong cho cong
déng mot cach don gian, d& hiéu, truc quan.

- Nang cao nhan thirc vé méi trudng.

3) Quy trinh tinh toan va st dung AQI trong
danh gia chat luong moi truong khong khi xung
quanh

- Budc 1: Thu thap, tap hop sé liéu quan tric
tr tram quan tric moi truong khong khi ty dong
cb dinh lién tuc (s6 liéu da qua xu 1y).

- Buéc 2: Tinh toan cac chi sd chit luong
khong khi dbi véi timg thong s6 theo cong thc.

- Buéc 3: Tinh toan chi sb chét lugng khong
khi theo gio/theo ngay.

- Budc 4: So sanh chi sb chat lugng khong
khi véi bang xac dinh mirc cinh bao 6 nhiém
moi treong khong khi va mirc d¢ anh hudng téi
strc khde con nguoi.

4) Tinh toan gia tri AQI theo gio

Gia tri AQI theo gid cua ting thong sb
(AQLM).

Gia tri AQI theo gior cuia ting thong sb duoc
tinh toan theo cong thirc sau day:

h _ TS 100 3)

X

AQ

Trong do:

TSx: Gia tri quan tric trung binh 1 gid cua
thong s6 X.

QCx: Gia tri quy chuén trung binh 1 gio cua
thong s6 X.

5) Tinh toan gia tri AQI theo ngay

Gia tri AQI theo ngay cua tirng thong s6

Dau tién tinh gid tri trung gian 13 AQI trung
binh 24 gid cua timg thong sb theo cong thirc sau
day:

24h TS(
AQ ;" =—>.100 4
Q oC 4)

X
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Trong do:

TSx: gia tri quan trac trung binh 24 gio ctia
thong sb X.

QCx: gia tri quy chuan trung binh 24 gid ctia
thong s6 X.

AQIL*: gia tri AQI tinh bang gia tri trung
binh 24 gid cua thong s6 X (duwoc 1am tron thanh
sd nguyén).

Gia tri AQI theo ngay cua timg thong sb duoc
xac dinh 1a gia tri 16n nhét trong sb cac gia tri
AQItheo gid ctia thong sd d6 trong 01 ngay va
gia tri AQI trung binh 24 gio cua thong sé do.

AQY=max(AQUEAQLY)

Trong do:

AQI% 1a gia tri AQI ngay cua thong sb X.

* Gia tri AQI theo ngay

Sau khi da c6 cac gia tri AQI theo ngay cua
mdi thong sd, gia tri AQI 16n nhét cta cac thong
s6 d6 dugc lay lam gia AQI theo ngay cua tram
quan tric do.

AQ ¢ =max(AQ {) 6)

So sanh chi sb chat lugng khong khi di duoc
tinh toan véi bang 2.

Sau khi tinh toan dugc chi sb chat luong
khong khi, sir dung bang xac 2.5 dinh gia tri AQI
tuong tng véi mirc canh bao chat lugng khong
khi va mac do anh hudng tdi stic khoe con nguoi
dé so sanh, danh gia, cu thé nhu sau:

3. Phan tich két qua

Bdng 2. Bang mirc canh bdo chat hrong khong
khi va mirc do anh huong toi siec khoe con nguoi

Khoang gia | Chit hegng : e T
1 AQ khéng khi Anh huimg sire khoe . Miu
0—350 Tot Khéng anh hemg dén sire khoe -
51100 Trung binh Nlm_m nhay cim nén han ché thid gian & bén Ving
ngodl ==
& AL Ca ¢ thir gian o hés
101 — 200 Kém Nlm.n_'| nhay cim can han che thin gian & bén Da
ngoii caim
201 — 300 XKiu
Trén 300 Neuy bai

3.1. Tinh todn chi sé chit lwong méi trwong
nwéc WQI

TAP CHI KHI TUQNG THUY VAN

Dit liéu dau vao tinh toan chi s6 WQI:

Dir lidu quan tric sir dung dé tinh WQI 1a dir
li¢u ctia quan tric nudc mat luc dia theo dot doi
v6i quan tric dinh ky hodc gia tri trung binh cua
thong s trong mot khoang thoi gian xac dinh doi
v6i quan tric lién tyc.

Céc thong s6 duoc sir dung dé tinh WQI trong
Quyét dinh s6 879/QD-TCMT ngay 01 thang 07
nam 2011 cua Tong cuc truong Tong cuc Mbi
trudng bao gdm cac thong sd: DO, nhiét do,
BODs, COD, N-NHa, P-PO4, TSS, d6 duc, Tong
Coliform, pH.

Dt liéu quan tric dugc dua vao tinh toan da
qua xu ly, dam bao da loai bo céac gia tri sai I¢ch,
dat yéu cau dbi véi quy trinh quy pham vé dam
bao va kiém soat chat luong s6 liéu.

Dit liéu dau vao cta hé thong tinh toan chi s6
WQI 1a file csv (*.csv) duge quy dinh theo mau
Excel va thoi gian do theo ngay (Hinh 1).

TeaTram X ¥ Thoigian ¥hlewls BOD COD NNW4+ PPOA  TS8 DO PH Collferm  Dodse

Hinh 1. Tép tin dit liéu quan trdc
chat lwong nuoc

Dé quan 1y cac tap tin dit liéu chat lugng
nudc, thoi gian nguoi dung dua vao hé thong va
Kkét qua tinh toan WQI, hé théng ¢6 co so dir liéu
duoc thiét ké.

Bang 4 sé& luu dir liéu quan tric theo thang
bang cach tinh trung binh cac gia tri ngdy theo
thang tu tap tin dor liéu nguoi dung dua vao,
dong thoi luu trir két qua tinh toan WQI thong
s6, WQI tram theo dit liéu trung binh thang.

S thang 01 - 2018
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Bang 3. Dir lieu WQI theo ngay

Tén thudc Mo ta Kiéu dit liéu
tinh
ID Sé thu ty Int serial PRIMARY KEY
Tentram Tén Tram Varchar(50)
X Toado X Varchar(50)
Y Toa do X Varchar(50)
Thoigian Thoi gian do Varchar(50)
BOD Gia tri BOD do theo ngay Float
COD Gia tri COD do theo ngay Float
N Gia tri N do theo ngay Float
P Gia tri P do theo ngay Float
TSS Gia tri TSS do theo ngay Foat
DO Gia tri DO do theo ngay Folat
TSS Gia tri TSS do theo ngay Float
Coliform Gia tri Coliform do theo ngay Float
Doduc Gia tri d¢ duc do theo ngay Float
Nhietdo Gia tri nhiét d9 do theo ngay Float

Wqi_bod Gi4 tri tinh toan chi wqi thong s BOD theo ngay Float
Wqi_cod Gia tri tinh toan chi wqi théng s COD theo ngay Float

Wqi_n Gi tri tinh toan chi wqi théng sb N theo ngay Float
Wqi_p Gi4 tri tinh toan chi wqi thong s6 P theo ngay Float
Waqi_tss Gi tri tinh toan chi wqi théng s TSS theo ngay Float
Wqi_do Gi4 tri tinh toan chi wqi thong sé DO theo ngay Float
Wqi_ph Gia tri tinh toan chi wqi théng sb pH theo ngay Float

Waqi_colifrom Gié tri tinh toan chi wqi théng sb coliform theo ngay  Float
Wqi_doduc  Gi4 tri tinh toan chi wqi thong sé d6 duc theo ngay Float
Wqi_tram  Gia tri tinh toan chi wqi tram theo ngay Float

Bang 4. Dir lieu WQI theo thang

Tén thudc

] Mb ta Kiéu dit liéu
tinh ¢
id Sé thu ty Int serial PRIMARY KEY
tentram Tén Tram Varchar(50)
X Toado X Varchar(50)
y Toa do X Varchar(50)
thoigian Thoi gian do Varchar(50)
bod Gia tri BOD trung binh thang Float
cod Gia tri COD trung binh thang Float
n Gia tri N trung binh thang Float
p Gia tri P trung binh thang Float
tss Gia tri TSS trung binh thang Foat
do Gia tri DO trung binh thang Folat
nhietdo Gia tri TSS trung binh thang Float
Coliform Gia tri Coliform trung binh thang Float
doduc Gia tri d6 duc trung binh thang Float
nhietdo Gia tri nhiét d¢ trung binh thang Float
wqi_bod Gi4 tri tinh toan chi wqi thong s6 BOD theo thang Float
wqi_cod Gi tri tinh toAn chi wqi théng s COD theo théng Float
wqi_n Gi4 tri tinh toan chi wqi thong s6 N theo thang Float
wqi_p Gia tri tinh toan chi wqi thong sb P theo théang Float
wqi_tss Gi4 tri tinh toan chi wqi thong sé TSS theo thang Float
wqi_do Gia tri tinh toan chi wqi théng s6 DO theo théang Float
wqi_ph Gi4 tri tinh toan chi wqi thong sé pH theo thang Float

wqi_colifrom G4 tri tinh toan chi wqi théng sb coliform theo thang  Float
wqi_doduc  Gi4 tri tinh toan chi wqi thong s d6 duc theo thang Float
wqi_tram Gia tri tinh toan chi wqi tram theo thang Float

TAP CHi KHI TUQNG THUY VAN
S6 thang 01 - 2018



BAI BAO KHOA HQC

Dit liéu chét lugng nudc dugc dua vao hé
thong dudi dang tap tin Excel hodc ngudi ding
nhap truc tiép trén giao dién phan mém. Két qua
tinh toan duoc thé hién nhu sau:

* -

-
"y

Hinh 2. Két qua tinh todn chi s6 WQI
tram ngay
Phan mém thuc hién tinh gia tri trung binh
thang cac thong sd quan tric va tinh toan chi s6
WQI tram theo thang.

Kt qusi inh tazn chi' 4 WOI tram theo thing

|||||

Hinh 3. Két qua tinh toén chi sé WOI tram theo
thang

Béan d6 WQI tram s& cung cép nhiing thong
tin chinh:

- Tén tram;

- Toa do tram;

- Ngay Do;

- Gia Tri WQI,;

- Mtric danh gia chét luong nude tai tai tram
va thoi gian do.

it theing tinh Sodm chl v WO & wiv

Hinh 4. Ban do WOI tram

Trén ban dd, ngudi ding lya chon thdi gian

TAP CHi KHI TUQNG THUY VAN

theo ngay hoic thang dé xem ban d6 WQI tram.
Khi click chudt vao vi tri cac tram trén ban dd,
thong tin chi tiét vé tram va thong tin WQI s&
hién ra, gitp vi¢c gidm sat chét luong nudce duoc
nhanh chong, chinh xac.

3.2. Tinh todn chi sé chit lwong méi truong
khong khi AQI

Dir lidu dau vao tinh toan chi s AQI:

Dit liéu quan tric st dung dé tinh AQI 14 s6
lidu ciia quan tric ciia tram quan tric khong khi
¢b dinh, tu dong, lién tuc. S liéu quan tric ban
tu dong khong stir dung trong viéc tinh AQIL.

Céc thong sb thuong duoc sir dung dé tinh
AQI 14 cac thong sé duoc quy dinh trong QCVN
05:2013/BTNMT bao gém: SOz, CO, NOy, Os,
PM10, PM2.5, TSP, Pb.

Dit liéu dau vao cua hé théng tinh toan chi
AQI 14 file csv duoc quy dinh theo mau Excel
va thoi gian do theo gio (Hinh 5).

PAGELAYOUT  FORMULAS  DATA  REVIEW  VIEW

o e i o T

TenTram x
1

Y Theigian S0 CO  NOZ O3 TSP PMI0 PMIS Pb

Hinh 5. Tép tin dit liéu quan trdc chdt lwong
khong khi

Pé quan 1y cac tap tin dir liéu chit luong
khong khi, thoi gian nguoi dung dua vao hé
thong va két qua tinh toan AQI, h¢ thong co co
s& dit liéu duoc thiét ké nhu sau:

Bang 5 luu dit liéu quan tric theo gid tir tip
tin dir liéu ngudi ding va két qua hé thong tinh
toan AQI thong sb gio, AQI gio tram.

Bang 6 s& luu dir liéu quan tric theo ngdy
bang cach tinh trung binh cac gia tri ngay theo
gid tir tap tin dit lidu nguoi dung dua vao, dong
thoi Iuu trit két qua tinh toan AQI thong s6, AQI
tram theo dir liéu trung binh ngay.
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Bang 5. Dir lieu AQI theo gio

Tén thude tinh M0 ta Kiéu dit liéu
id Thir tu Int serial PRIMARY KEY
tentram Tén Tram Varchar(50)
X Toa do X Float
y Toadd Y Float
thoigian Thoi gian do theo gio Timestamp
s02 Gié tri quan tric thong sb SO, theo gid(ug/m’) Float
co Gié tri quan tric thong s6 CO theo gio(ug/m’) Float
no2 Gi4 trj quan tric thong s6 NO, theo gid(pg/m?) Float
o3 Gié tri quan tric thong sb O theo gio(ug/m’) Float
tsp Gié trj quan tric thong sb TSP theo gio(pg/m’) Float
pml0 Gié tri quan tric thong sé PM10 theo 1gid(ug/m’)  Float
pm2.5 Gia tri quan tric théng s6 PM2.5 theo gi(‘)r(pg/m3) Float
pb Gié tri quan tric thong sb Pb theo gior (ug/m’ ) Float
aqi_h so2 Gia tri tinh toan AQI gio thong so SO, (ug/m ) Float
aqi_h co Gia tri tinh toan AQI gio thong so CO (pg/m’ ) Float
aqi_h no2 Gia tri tinh toan AQI gio thong so NO, (pg/m ) Float
aqi_h o3 Gia tri tinh todn AQI gio thong so (O (pg/m ) Float
aqi_h tsp Gié tri tinh toan AQI gio théng s O; (ug/m’) Float

aqi_h pml0  Gié tri tinh toan AQI gi théng s6 PM10 (ug/m*)  Float
aqi_h pm2.5  Gia tri tinh toan AQI gid thong sb PM2.5 theo gid  Float

(ng/m’) ,
aqi_h_tram Gia tri tinh toan AQI gio thong s6 PM2.5 theo gio  Float
(ng/m?) o
thongso h max Thong s6 6 nhiém nhat trong 1 gio Varchar(50)
Bang 6. Dir liéu AQI theo ngay
Tén thudc tinh M0 ta Kiéu dit liéu
id Thtr ty Int serial PRIMARY KEY
tentram Tén Tram Varchar(50)
X Toado X Float
y ToaddY Float
thoigian Thoi gian (ngay) Datetime

aqi_ngay so2  Gia tri tinh toan AQI ngay thong s6 SO,(ug/m”) Float
aqi_ngay co Gié tri tinh toan AQI ngay thong sb CO (ug/m’) Float
aqi_ngay no2  Gid tri tinh toan AQI ngay théng s6 NO, (ug/m’)  Float
aqi_ngay o3 Gié tri tinh toan AQI ngay thong s6 O3(pg/m) Float
aqi_ngay_tsp Gi4 tri tinh toan AQI ngay théng sb TSP (ug/m’)  Float
aqi_ngay pml0  Gia tri tinh toAn AQI ngay thong sé PM10(ug/m®)  Float

aqi_ngay pm2.5 Gia tri tinh toan AQI ngay thong s6 PM2.5 Float
(ng/m?’)
aqi_ngay tram  Gid trj tinh toan AQI ngdy tram (pg/m’) Float
thongso_ngay ma Thong s6 6 nhiém nhét trong ngay Varchar(50)
X

Hil vt tin tedm i 5t 01 1

Dir liéu chat lugng khong khi dugc dwa vao S
hé thong dudi dang tap tin Excel hoic nguoi kel =~~~ oo w
dung nhap truc tiép trén giao dién phan mém.

Két qua tinh toan duoc thé hién nhu sau:

Hinh 5. Két qua tinh todn chi s6 AQI gio
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Phan mém thuc hién tinh toan chi s6 AQI gio
cac thong sb chét lugng khong khi theo quy dinh
cua TCMT.

Phan mém tinh toan chi s6 AQI ngay cac tram
quan trac theo quy dinh cia TCMT.

Sau khi hé théng thuc hién tinh toan chi sb
AQI ngay, hé thdng s& dua ra canh bao tng vi
cac muc do anh huong theo quy dinh cuia TCMT
(Hinh 7).

Ngudi ding lya chon thoi gian dé xem AQI
ngay clia cic tram quan tric.

Khi chon chire nang xem thong tin tram quan
tric,cac thong tin chinh sé dugc hién thi:

Hinh 6. Két qua tinh todn chi sé AQI ngdy

Hi thding tinh taan chd s AQI

- Tén tram,

- Vi tri tram,

- Thoi gian quan tric,

- Chi s6 AQI ngay,

- Thong sb 6 nhidm nhit,

- Mtrc canh bao.

Trén ban dd, ngudi ding lya chon thdi gian
theo ngay dé xem ban d6 AQI tram. Khi click
chudt vao vi tri cac tram trén ban do, thong tin
chi tiét vé tram va thong tin AQI s& hién ra, giup
viéc giam sat chit luong khong khi dugc nhanh
chong, chinh xéac.

Mirc 3% dnih nudng s khie

Hinh 7. Mirc do anh hwong sirc khoe

TR

Hinh 8. Ban do AQI ngay ciia tram

3.3. Ddnh gid két qua ciia nghién ciru

Vé mat két qua tinh toan cac chi sb chét luong
moi truong, phan mém dua trén phuong phap
tinh cua Téng cuc moi trudong va cho két qua
chinh x4c twong ty phuong phap thii cong truyén
thong 14 tinh bang phan mém Excel.

Vé mat hd tro cong tac quan 1y moi trudng,
viéc tinh toan ty dong cac chi sb chat lugng moi
truong tur dir liéu 1a tap tin Excel hoac cho phép
nguoi dung nhap dir li¢u sé gitp cong tac xu ly
d@r liéu moi truong dugce dé dang va chinh xac,

TAP CHI KHI TUQNG THUY VAN

cap nhat thong tin vé tinh hinh 6 nhiém méi
treong nhanh chong hon.

Phuong phap tinh toan cac chi sé chét luong
moi truong thong qua viéc phat trién phan
mémtiép can cac phuong phap tién tién cia thé
gi61, gilip viée tinh toan nhanh chong, chinh xac,
tién loi va gitip ngudi quan 1y ¢ thé nhin thay
céc két qua tinh toan mot cach truc quan ngay
trén ban d¢6. O Viét Nam hién c6 khong nhiéu
phan mém c6 thé tinh toan céc chi s6 chat luong
moi truong dat hi€u mot cach tu dong qua cao.

S thang 01 - 2018



Tac gia da xdy dung duoc phan mém va phuong
phap tinh toan cac chi sé WQI, AQI Tir nghién
cuu nay, cac nha khoa hoc co thé mo rong
nghién ctru theo hudng hoan thién cong cu tinh
toan va giam sat chat luong méi trudng trén moi
truong WebGIS, MobileGIS cho khu vuc
TPHCM ciing nhu céac tinh thanh khac trong ca
nudc.

4. Két luin

Pay la mot nghién cru mang tinh ing dung
Cong nghé thong tin vao viée giai quyét bai toan
Moi truong: phat trién phan mém va phuong
phap tinh toan cac chi s6 WQI, AQI ty dong khi

BAI BAO KHOA HQC

nguoi dung dua vao cac tap tin Excel hoac nhap
dir liéu truc tiép trén giao dién phan mém. Phan
mém nay s& gitp tinh toan nhanh céc chi s6 cht
luong moi treong nudce, khong khi nhanh chong
va chinh xac. Phuong phap tinh toan ty dong cac
chi sb chat lugng méi trudmg bang phan mém do
tac gia xay dung duogc dya theo quy dinh cua
TCMT. Pay 1a mot cong cu hd trg cong tac quan
Iy méi truong tai TPHCM mdot cach hiéu qua,
giup giam nhéan lyc tinh toan thu cong, tang do
chinh x4c trong tinh toan va giam thoi gian xu
1y, dap tng nhu cau giam sat moi trudng mot
cach truc quan ngay trén ban dd.

Loi cam on: Bai bao dugc thuc hién dudi sw hé tro vé chuyén mon va kinh phi nghién cuu tur ae
tai “Xay dung WebGIS tinh todn chi sé chat lwong nide va chat lwong khéng khi TPHCM”. Xin giki
167 cdm on chdn thanh nhdt dén ICST da luén dong hanh va gitip chiing téi thiee hién nghién civu nay.
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METHOD OF AUTOMATIC CALCULATION
ENVIRONMENTAL QUALITY INDEXES IN HO CHI MINH CITY

Dwong Thi Thuy Nga!, Nguyen Ky Phung!
nstitute of Computational Science and Technology

Abstract: The surface water quality index WQI and the air quality index AQI are used to quickly
assess the quality of the water and air environment. This paper introduces the methods to calcu-
lateWQI and AQI automaticallyby developing our own software. The method of calculating the water
and air quality indexes issued by the General Department of Environment will be combined with the
automatic processing method on software, which is the main method used in the study. The results
of calculating theseenvironmental quality parameters automaticallyby using our software are ac-
curate to those of the traditional manual calculation method. The automatic calculationwill make
the process of environmental dataeasy and accuracy, help to update information on environmental
pollution quickly.

Keywords: Air, AQI, Water, WOI.
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