Nghién cuu

UNG DUNG CONG NGHE VIEN THAM VA GIS PANH GIA
DIEN BIEN CHAT LUQONG KHONG KHI, THU NGHIEM CHO
KHU VU'C BAC NINH, HAI DUONG, HAI PHONG VA QUANG NINH

Nguyén Thi Lé Hing
Truong Dai hoc Tai nguyén va M6i truong Ha No1
Tém tit

Bai bao trinh bay két qua ddanh gia dién bién chat lirong méi truong khong khi
bang céng nghé vién tham va GIS, thir nghlem cho khu vuc 04 tinh Quang Ninh, Hai
Du’o’ng, Hai Phong va Bac Ninh. Két qua nhdn dwoe cho thay, phan bé ham lwong PM
10 xac dinh tw anh v¢ tinh c6 sy phu hop voi cac gia tri tai cac tram do. Trong giai
doan 2011 - 2014, chat lwong khong khi khu viee thir nghlem c6 sw cdi thién ré rét. Két
qua nhan duoc trong nghzen cru cung cdp théng tin givip cdc nha qudn Iy trong céng

tac giam sdt, danh gid dién bién 6 nhiém khong khi.

Tw khéa: Vién tham; GIS; Mbi truong khong khi; Anh Landsat; PM 10.
Abstract

Application of GIS and Remote Sensing Technology to assess air quality change,
pilot study in Bac Ninh, Hai Duong, Hai Phong and Quang Ninh

This paper presents the results of applying Remote sensing and GIS technology on
assessing the change of the air quality with case studies in four provinces Quang Ninh,
Hai Duong, Hai Phong and Bac Ninh. The results showed that PM 10 data identified
by remote sensing images match the values from field survey results in Bac Ninh, Hai
Duong, Hai Phong and Quang Ninh. In the period of 2011 - 2014, air quality in the
study sites tends to improve. The study shows that remote sensing and GIS are effective
tools for air quality assessment.

Keywords: Remote Sensing; GIS; Air Environment; Landsat Image; PM 10.

1. bat van dé

Trong nhitng ndm gan day, VOl sy
phat trién nhanh chong vé kinh té - xa hoi
tai mot sb vung da dan dén tinh trang 0
nhiém moi truong khong khi [3, 4]. Do
d6, 6 nhiém moi truong khong khi khong
chi 1a van dé néng tap trung tai cac do thi
ma d3 tré thanh mbi quan tAm cla toan xa
hoi. Bé kiém soat chit luong moi trudng
khong khi can thuong xuyén danh gia
din bién moi truong khong khi trong qua
kht, hién tai va du bao tuwong lai. O Viét
Nam, nhiéu nghién ctru di tng dung dir
lidu vién tham va GIS trong danh gia chat
lwong moi trudng khong khi, song chi1 yéu
tap trung cac khu d6 thi, rat it nghién ctru
danh gia chat lugng moi truong khong khi
khu vuc khai thac khoang san. Cac nghién
ctru vé moi truong khong khi méi chi tap

trung vao phan tich théng ké tir s6 lidu do
tal cac tram quan tric mat dit, cac tac gia
[5, 6] da nghién ctru kha ning phat hién 6
nhiém bu1 trén khu vuc d6 thi bang cong
nghé vién tham nham hd trg quan tric
moi truong khong khi. Theo [2] ing dung
mo hinh x4c dinh bui PM 10 trong khong
khi khu vuc Ha No6i b:?mg dir liéu anh vé
tinh Landsat 8 OLI. Trong khi d6 nghién
ctru dién bién chét luong khong khi ciing
dugc nhiéu nghién ctru ngoai nudce thuc
hién dua trén co sé mo hinh hoa va két
hop gitta s6 liéu do mit dat voi cac dit liéu
khi twrong, dit liéu phat thai d& mo phong
khong gian [9]. Cuing véi sy phat trién cta
cong nghé vil tru, v6i kha ning cung cap
thong tin trén toan khu vuc rong 16m, cong
nghé vién tham dang dugc tng dung danh
gi4 chét lwong moi trudng mot cach hicu
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qud. Hién nay Quang Ninh, Hai Duong,
Hai Phong va Béc Ninh 1a cac dia phuong
c6 toc do d6 thi hoa dang tang nhanh vé s6
luong cac khu cong nghiép phat trién, co
s& ha ting thudong xuyén duoc nang cap
va xdy dung mai da anh huéng khong nho
dén chat lugng moi truong khong khi, lam
anh hudng dén sirc khoe ctia ngudi dan.
Do d6 muyc tiéu cua bai bao la danh gia
dién bién moi truong khong khi ing dung
cong nghé vién tham va GIS.

2. Tw li¢u str dung va phwong phap
nghién cuu

2.1. Tw liéu sw dung

Pé phuc vu nghién ctru chat luong
khong khi theo thot gian dir liéu anh su
dung 1a dit li¢u anh v¢ tinh Landsat dugc
tai mién phi, bao gém ca anh Landsat 7
ETM va anh Landsat 8. Ngoai ra, bude
hiéu chinh khi quyen chi thuc hién duoc
voi ting kénh anh riéng bi¢t nén anh s&

duoc ghép theo tung kénh anh véi nhau.

Bdng 1. Dit ligu danh vé tinh s dung

So hiéu cinh anh Loai 4nh Ngay thu nhéin
LE71260452011316EDCO00 Landsat 7 ETM + 12/11/2011
LE71260462011316EDCO00 Landsat 7 ETM + 12/11/2011
LE71260452012319EDCO00 Landsat 7 ETM + 13/10/2012
LE71260462012287EDCO0 Landsat 7 ETM + 13/10/2012
LE71260452013305EDCO00 Landsat 7 ETM + 01/11/2013
LE71260462013305EDCO00 Landsat 7 ETM + 01/11/2013
LC81260452014364LGNO0 Landsat 8 OLI 30/12/2014
LC81260462014364L.GNO0 Landsat 8 OLI 30/12/2014

2.2. Phuwong phap nghién ciru
2.2.1. So d6 quy trinh

Tir phan tich cac nghién citu trong va ngoai nudc, trong nghién ciru dé xuét quy
trinh danh gia dién bién chat lugng khong khi tir dit liéu vién tham va GIS nhu sau:

* Bwée 1: Xac dinh myc dich va pham vi nghién ctu
- Pham vi khéng gian, thoi gian, d6i tuong nghién ciru

]

* Bwée 2: Thu thip thong tin dit liéu trong qua khi
(trudce thoi diém Quy hoach)

Ban d6

Phan tich, danh gia va
lya chon tai liéu, nghién
clru dic diém loai hinh
danh gia tac dong

Tu lidu vién tham

Téng hop dit lidu,chuyén

, ) Buwéc
hoa két qua 1én ban dd v

3

- Giai doan anh vién tham
Chon diém nghién ctru xac
dinh du hi¢u anh

(

* Budc 4: Xay dung ban dd mdi truong cdt 13i

!
]

v

[

* Buéde 5: Noi suy $6 liéu va hoan thién ban dd

]

v

‘ * Bude 6: Triét tach thong tin tur ban do Gi4 tri mau
dbi sach gié trj thong sb

v

[

* Budre 7: Tong hop két qua va nhéan dinh xu hudng ]

Hinh 1: So dé quy trinh chung
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Hinh 2: Pham vi nghién ciru

Céc budc thyc hién tinh toan chi s6 PM
10 dugc thyce hién theo quy trinh dudi day:

/

Anh vé tinh
Landsat

A
Hi¢u chinh
khi quyén

A

Tinh toan
chi s6 PM10

l

Anh chi sb
PM10

/

Hinh 3: Quy trinh tinh todn chi sé PM 10

Dt li€u anh v¢ tinh phai dugc hi¢u
chinh khi quyén boi vi véi anh quang
phé phan xa thé hién boi hai thanh phan:
phé phan xa cua thyc vat va phé phan xa
cta khi quyén trai dat, didu nay gay anh
hudng chat luong, sai khac dic tinh phan
xa clia d6i tuong.

L max— L min

L = -
%~ DN max— DN min

Trong do, L, - gia tri blic xa pho;

G.our» B - hé s6 chuyén doi; Lmax,
Lmin - gié tri birc xa phd img véi DNmax va
DNmin ¢ kénh 6; DNmax - gia tri sO 16m nhét
(=255), DNmin - gi4 trj s6 nho nhat (=1).

rescale

(DN — DN min) + L min

Xam nhap man 4%

‘— Phit trién bén virmg
S— NG ding 0 89m

s MNB ding +10m

- Viéc chuyén doi tir DN sang TOA
reflectance duogc tinh toan theo 2 budc:

Buéc 1. Chuyén déi tir DN sang
TOA reflectance (chwa hiéu chinh goc
mdt troi)

D6i v6i anh Landsat 8 OLL viée chuyén
ddi dugce thue hién theo cong thire (1):

pA’ = MpQcal + Ap(1)

Trong do:

ph’ = TOA reflectance (chua hi¢u
chinh gbéc mat tro1)

Mp = REFLECTANCE MULT
BAND x, duoc tim thay trong file metadata
v6i x 1a band anh sir dung dé tinh toan

Ap = REFLECTANCE ADD
BAND x, duoc tim thay trong file metadata
v6i x 14 band anh sir dung dé tinh toan

Qcal 1a band anh sir dung dé tinh toan

Pbi voi anh Landsat 7 ETM+, viée
chuyén ddi duoc thyc hién theo cong thirc (2)

)

Buoc 2. sang TOA
reflectance (hiéu chinh goc mdt troi)
P P

Py = = -
" cos B, sinB

Chuyén

€)
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Trong do:
ph = TOA reflectance (hiéu chinh
gbc mat tron)
65, = SUN_ELEVATION, dugc tim
thay trong file metadata (don vi do)
0, =90° -0 ?
Buoc 3. Cong thurc tong hop
Gia tri phan xa phé d6i véi anh
LANDSAT ETM+ duoc thuc hién nhu sau:
_ n-L,
ESUN, .cos(®,) d’.
Trong Q(') d - khodng cach thién van
gifra Trai dat va Mat troi, dugce xac dinh
theo cong thirc:

d=(1.0-0.1674.cos(0.9856(D-4))) (5)
o day D la thtr tu ngay trong nam.

p )

LA - gid tri buc xa phé nhan duoc tu
budc trén;

ESUNM - gié tri trung binh btic xa
quang phd mit troi;

0s - goc thién dinh (dugc ldy trong
file metadata anh LANDSAT)

MpQcal + Ap MpQcal + Ap
p;ll = =

(6)

- Gan band anh can tinh toan, chon
duong dan luu file va dit tén, két qua dugc
gia tri phan xa trong khoang tir 0 - 1

Chi s6 PM 10 duogc tinh toan dua
theo cong thirc cua nghién ctru danh gia
chat luong khong khi trén quy mo ving
khu vuc mién Béc

PM10=396RA1+253RA2-194RA3 (7)

Trongd6R,,R,, R, 1an luot 14 gia tri

phan xa trén cac kénh anh blue, green va red

cos B¢, sin B¢

Theo quyét dinh Sé: 878/Qb-
TCMT vé huéng dan tinh toan chi sb
chét luong khong khi (Air Quality Index
- AQI), c6 thé tinh toan AQI tir PM 10
theo cong thuec:

PM10
AQI = + 100
150

®)

Sau khi tinh toan dugc chi sd chit
luong khong khi, sir dung bang xac dinh
gia tr1 AQI tuong rng v61 mure canh béo
chat lwong khong khi va muc do anh
hudng t6i sitc khoe con ngudi dé so sanh,
danh gia, cu thé nhu sau:

*Xép hang chi sé chadt lwong khéng
khi - AQI

AQI 1a chi sb dai dién cho nong do
cia mot nhom céc chat gay 6 nhiém gdm
Cp, NO,, SO,, O, va bui,, duoc st dung
dé danh gia tinh trang chat lugong khong
khi ¢ khu vuc ven dudng hoac khu dan cu
trong thanh phé.

AQI dugc tinh toan dya trén két qua
do dac lién tuc néng dd cac chit 6 nhiém
bo1 hé théng quan tric tu dong chét lugng
khong khi ciia thanh phd.

AQI xép hang chat luong khong
khi thanh 5 nhém, theo diém va mau
tuong ung:

- Tét (tr 0 dén 50 diém, mau xanh
14 cay)

- Trung binh: (tr 51 dén 100 diém,
mau vang)

- Kém: (tir 101 dén 200 diém, mau cam)

- X4u: (tir 201 dén 300 diém, mau do)

- Nguy hai: (trén 300 diém, mau tim)

Bing 2. Xép hang ddnh gid AQI

Nh6m diém Chit lwong khong khi Anh huéng site khoe
0-50 Tot Khong
51-100 Trung binh N.horrql nha}‘/.can?, doi khi nén gidi han thoi
gian & ngoai nha
101 - 200 Kém Nhom nhay cam, nén han ché thoi gian ¢ ngoai
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201 - 300 u Nh/om Phay cam, tra‘n'h ra ng:goal. I‘\I'hung nguoi
khac nén han ché thoi gian ¢ ngoai
>300 Nguy hai Moi ngudi nén ¢ trong nha

Tong hop két qua tinh toan PM 10:

Bing 3. Bing tong hop két qud tinh todn PM 10

Don vi: ug/m’

Nam Biic Ninh Hai Dwong Hai Phong Quéng Ninh
2011 65,11 65,45 09,34 65,97
2012 58,90 58,25 61,78 62,66
2013 63,95 68,35 68,55 69,62
2014 63,23 59,91 64,30 64,44

Sau khi ¢6 anh chi s6 PM 10 ciia
khu vuc nghién ciru, dé thé hién chat lugng
khong khi mot cach truc quan thi phai tién
hanh cic budc bién tip thanh 1ap ban d6
chit lugng khong khi va thé hién mau theo
quy dinh ciia Bo Tai nguyén va Méi trudng.

3. Két qua va thao luin

Dién bién chat luong khong khi tai
cac tinh Quang Ninh, Hai Duong, Hai
Phong va Bac Ninh dugc thé hién trong

BAL NINH - HAR IO - LA PROMNG - QUANG SINH

cac Hinh 4, 5, 6 va 7. Trong nam 2011,
chat lugng khong khi kém xuat hién cha
yéu & cac tinh Bic Ninh, Hai Duong va
Hai Phong (Hinh 4). Quang Ninh la tinh
c6 chat lugng khong khi tdt hon dic biét
tai cac khu vuc ddi nii. Tuy nhién, ndm
2012 chat lugng khong khi ciia Quéng
Ninh da bi gidm so vé1 ndm 2011. Trong
nam nay, Bic Ninh, Hai Duong va Hai
Phong van 1a dia phuong co chét luong
khong khi kém hon (Hinh 5).
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Hinh 4: Bin dé chit lwong khéong khi nam 2011
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Hinh 7: Ban db chit lugng khong khi niam 2014
Giéng nhu hi¢n trang nam 2012, trong ndm 2013, hién trang chét luong khong khi
khong thay d6i nhiéu tai 4 tinh. Trong d6, Bic Ninh 1a tinh c¢6 chit luong khong khi
kém nhét, sau d6 1a Hai Dwong, Hai Phong va Quang Ninh (Hinh 6). Bén nam 2014,
chat lwong khong khi tai tinh Quang Ninh kém hon so v6i ba nam trudc dé, dic biét
tai khu vuc ven bién phia Nam.
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Hinh 8: Vi tri ldy mdu dé bui PM 10
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Viéc danh gia d0 chinh xac duoc
thuc hién bﬁng so sanh két qua khao
sat ngoai thuyc dia. Bang gid tri mau
chiét xuét tir ban d6 voi bang mau chi
s6 6 nhiém theo QD 879/QD-TCMT cua
Toéng cuc mdi truong - BO Tai nguyén

va Mbi truong vé viéc ban hanh so tay
huéng din tinh toan chi sd chét lugng
nudc, ngay 01 thang 7 ndm 2011 (AQI)
(Bang 4).

- Bang gia tri chiét tach va gia tri chi
s6 PM 10 twong tng:

Bing 4. Gid tri chiét tach va gid tri chi sé PM 10 twong ting

Bic Ninh Hai Dwong Hai Phong Quing Ninh
Nam | G | papgg | G| papg | G g | G T b
mau chiét (mg/m’) mau chiét (mg/m’) mau chiét (mg/m’) mau chiét (mg/m’)
tach g tach g tach g tach g
2011 4341 65.11 39.27 65.45 42.63 09.34 42.15 65.97
2012 43.64 58.90 38.83 58.25 45.57 61.78 39.94 62.66
2013 46.23 63.95 41.19 68.35 45.70 68.55 42.87 69.62
2014 43.98 63.23 41.77 59.91 46.42 64.30 42.96 64.44
72,00 75 fri PM10 triét tach fir ban do 400,000 Tong hop gia tr1 PMI0 tu cac nguén
7009 350,000 khvdo sat
’ 300,000 s —
- m 2011 250,000 | = 2011
E m2012 200,000 - m2012
2013 150,000 - 2013
m 2014 100,000 - m2014
50,000 -
Bic  Hai Hai  Quang 0,000 -
Ninh Dwong Phong Ninh Bic Ninh Hai Duwong Quang Ninh

Hinh 9: Biéu dé gid tri chiét tach tiv ban do néng dé bui PM 10 cdc tinh: Bic Ninh, Hdii
Duwong, Hai Phong va Qudng Ninh
o Dbi sanh véi két qua tong hop tir nhiéu ngudn:

50,000
0,000

Bic Ninh

400,000 ; - — p —
Tong hop gia tr1 PM10 tir cac nguon khao sat
350,000
300,000 o
m 2011
o 250,000
E 200,000 m2012
& 150,000 2013
100,000
m 2014

Hai Duong

Quéng Ninh

Hinh 10: Tong hop gid tri PM 10 tir cic nguén khdo sdt

Két qua so sanh cho thay, xu hudng
gia tri mau chiét tach phu hop véi xu
huéng cac sd licu PM 10 téng hop tir
két qua khao sat cac tinh: Bic Ninh, Hai
Duong, Hai Phong va Quang Ninh. Chat
luong khong khi lién vung 3 tinh Béc
Ninh, Quang Ninh va Hai Duong c6 xu
72

huéng tang tir 2011 dén 2014. Trong do,
chat luong khong khi trong nam 2012,
Quang Ninh va Hai Duong xu hudng phat
thai PM 10 cham lai so voi 2011, sau do
nam 2013, 2014 lai tiép tuc ting. Nguyén
nhan chinh 14 nam 2012 tdc d6 phat trién
kinh t& va van hanh cac khu coéng nghiép
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cua cac tinh ndy c¢6 xu hudng chirng lai do
khing khoang kinh té pham vi toan cau.
Bic Ninh nong d6 bui c6 xu hudng ting
tir 2011 dén 2014; nam 2011 ting so voi
nam 2013, ndm 2014 gidm hon so vé1 nam
2013. Nguyén nhan chu yéu lién quan dén
phat thai bui tr nha may nhiét dién Pha
Lai giam do ché @6 loc bui cua nha may
Nhiét dién Pha Lai c6 sy cai thién dang ké
va viéc nang cap Qudc 16 18.

4. Két luan

Nghién ctru trinh bay co s& khoa hoc
g dung cong nghé vién tham va GIS dé
danh gia dién bién mai truong khong khi
va thtr nghi€ém cho 04 tinh: Quang Ninh,
Hai Duong, Hai Phong va Bac Ninh su
dung dir liéu anh vién tham da thoi gian
Landsat 7 ETM va Landsat 8. Két qua cho
thiy Chat lwong khong khi lién vung 3
tinh Bac Ninh, Quang Ninh va Hai Duong
¢6 xu hudng tang tir 2011 dén 2014 cy thé
la Quang Ninh va Hai Duong nam 2012
xu hudng phat thai PM 10 cham lai so vdi
2011, sau d6 nam 2013, 2014 lai tiép tuc
tang; Bic Ninh ndng dd bui c6 xu hudng
tang tir 2011 dén 2014; nam 2011 ting so
voinam 2013, nam 2014 giam hon so voi
nam 2013. Két qua nghién ctiru di chimg
minh tinh hiéu qua cia céng nghé vién
tham va GIS trong danh gia dién bién chat
luong khong khi.
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