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TOM TAT

Mbi truong khong khi thanh phd Son La dang chiu tac dong 16n boi cac hoat dong nhu giao thong, xay dung, hoat
dong cua cac khu cong nghlep trong khi cac diém quan trac chat luo‘ng khong khi chua nhiéu va phan bb chua
déu. Do vay, két qua quan trac chua dua ra birc tranh tong quan vé chét lugng khong khi toan thanh phd Son La.
Bai béo trinh bay tom tit két qua (mg dung anh Landsat trong xdy dung ban dd chat lugng khong khi khu vye
thanh pho Son La trong cac nam 2017, 2018 va 2019. Két qua quan tric moi truong khong khi cho thay hau hét
cac diém déu co n6ng d6 bui lo ling TSP (Total Suspended Particles) vuot ngudng cho phép theo Quy chudn chit
lugng khong khi Qudc gia (QCVN 05:2013/BTNMT). Nghién ctru di tinh toan cac chi s6 NDVI (Nornmalised
Difference Index), VI (Vegegtation Index), TVI (Transformed Vegetation Index) va chi sé 6 nhiém khong khi API
(Air Pollution Index), tir d6 xdy dung ban do chat lugng khong khi thanh phd Son La theo chi sé API. Thong qua
danh gia sy sai khac giira gia trji API tir anh Landsat va API thuc té cho thay 2 gia tri nay c6 mirc dd twong dong
kha 16n, chénh 1éch khong nhiéu, c6 15/20 diém c6 gia tri API tir quan tric so voi gia tri API trén anh Landsat <
20%. Két qua nghién ctru da cho théy viéc danh gia chét lugng khong khi dya trén anh Landsat c6 d¢ tin cay va
tinh kha thi tai TP. Son La. Nghién ctru da cung cép thém co s& khoa hoc va dir liéu cho viéc theo doi, giam sat va
danh gi4 dién bién mirc d6 6 nhiém khong khi, 1am co sé khoa hoc dé ra cac giai phap giam thiéu tac dong cia 6

nhiém khong khi dén méi truong va stic khoe con ngudi tai khu vue nghién ciru.
T khoa: API, chi so thue vat, GIS, Landsat, 6 nhiém bui, 6 nhiém khong khi.

1. PAT VAN PE

Theo dong chay cua thoi gian, v6i xu thé
ddi méi va hoi nhép, Viét Nam da tao ra nhiing
budc quan trong cho qué trinh phat trién kinh
té x4 hoi, vuot qua tac dong cua suy thodi toan
cau va duy tri ty 1é ting truong kinh té hang
ndm déang khich 1¢. Tuy nhién, song song véi
qué trinh ndy, cac hoat dong phat trién ciing 1a
ngudn phat thai gdy 6 nhiém moéi trudng noi
chung va mdi truong khong khi néi riéng. O
nhiém khong khi d3 va dang 13 van dé nong ddi
v6i moi trudng do thi, cong nghiép va ké ca
cac vung nong thon (Nguyén Hai Hoa va cong
su, 2017a). O nhiém khong khi khong chi gay
ra nhitng nguy co tac dong nghiém trong dén
sttc khoé cong dong, dic biét 1a giy ra cac
bénh lién quan dén duong ho hap, ma con anh
hudng dén cac hé sinh thai va gia ting tic dong
bién d6i khi hau.

Tai Viét Nam, mdc du cong nghé vién tham
va GIS (Geographic Information System) duogc
mg dung rat rong rai trong linh vuc quan 1y tai
nguyén va méi truong, song rat it cac nghién
ctru tmg dung vién tham va GIS dé theo dbi,
giam sat va danh gia chét luong khong khi, dac
biét 6 nhiém do bui. Ngoai ra, mot sé nghién
ctru chi modi chi tap trung tai cac do thi va
thanh phd 16n va mang tinh tan man nhu Ha

Noi, thanh phé H6 Chi Minh va Pa Ning,
trong khi cac nghién ctu danh gia vé chat
lugng khong khi tai cac khu vuc khac ¢ Viét
Nam con rat han ché. Cac nghién ctru vé chét
luong khong khi chi moi tdp trung vao phan
tich théng ké tir s6 liéu quan tric mat dat va do
chinh x4c cta phuong phap nay phu thudc rat
16n vao sb lugng va vi tri cac tram quan tric
(Trﬁn Thi Van va cong su, 2012), trong khi )
tram quan tric moi trudng khong khi & nudc ta
hién nay con khd it, gy nén su thiéu dinh
luong vé miat khong gian, thiéu tinh khach
quan khi dua ra cac nhan dinh, danh gid vé
chat luong khong khi (Nguyén Hai Hoa va
cong sy, 2017a).

Viéc ung dung cong nghé vién tham va GIS
trong danh gia chat luong méi trudng khong
khi d3 duogc thuc hién ¢ nhiéu khu vuc v6i quy
mé khac nhau, d3 thu dugc mot sb két qua nhét
dinh nhu danh gia chit lwong khong khi xung
quanh trong khu vuc Hyderabad dang phat
trién nhanh chéng méi trudng d6 thi (Rao va
cong su, 2009; Shahee va cong su, 2017); su
dung anh vién thAm MODIS va cong nghé GIS
nham giam sat bui PM10 tai Kuala Lumpur,
Malaysia (Jamil va cong su, 2011); udc luong
ndng d6 PM10 tir dit liéu quan tric mat dat va
anh v¢ tinh Landsat 8 (Sah va cong su, 2014);
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x4y dung ban dd chit luong khong khi tir anh
Landsat khu khai thac than tai Quang Ninh
(Nguyén Hai Hoa va cong su, 2017a); sir dung
tu liéu vién thdm mé phong phan bd bui PM10
khu vuc nodi thanh thanh phdé H6 Chi Minh
(Trﬁn Thi Van va cong sy, 2014); Gng dung
GIS va vién tham trong xdy dung ban do chat
luong khong khi khu vuc khai thac khoang san
tai huyén Luwong Son, tinh Hoa Binh (Tran
Quang Bdo va cong sy, 2018). Nhin chung, céc
nghién ctru da cho théy viéc st dung tu li¢u
vién tham trong theo di, giam sat va danh gia
chat lugng khong khi c6 do tin cdy va kha thi
cao trong diéu kién han ché vé sb luong tram
quan tric mdi trudng. Két qua nghién ciu
nghién ctru cho thay c6 thé ung dung tu lidu
vién tham trong giam sat va danh gia moi
truong khong khi tai Viét Nam.

Thanh phé Son La 1a mét trong nhimg tinh
thudc Tay Béc c6 tiém ning vé phat trién kinh
té va du lich. Trong nhitng nim gan ddy, hoat
dong quan ly moi truong da dugc quan tam,
dic biét vé chat lugng moi trudong nudc va
khong khi. Tuy nhién, két qua nghién ctru gan
day cho thidy méi trudng khong khi thanh phd
Son La dang chiu tac dong 16n bdi cac hoat
dong nhu giao thong, xay dung, hoat dong cua
cac khu cong nghiép, trong khi cac diém quan
trac chat lwong khong khi chwa nhiéu va phan
bb chua déu. Do vay, két qua quan tric chua
dua ra buc tranh tong quan vé chit luong
khong khi toan thanh phd Son La. Cau hoi dit
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ra 12 1am thé nao dé giam sat chat luong moi
truong khong khi c6 hi¢u qué va thuong xuyén
hon, phat hi¢n sém cac diém nong vé moi
truong khong khi? Muc do tin cdy cua vi¢c su
dung anh vién tham trong danh gia chit luong
khong khi so v6i két qua quan tric mat dat c6
dap ng yéu cau cho phép khong? Do vdy, viée
nghién ctru sit dung tu liéu anh vién tham co y
nghia thue tién va cip thiét hon bao gid hét.
Bai béo trinh bao hai diém chinh. Mét 13, danh
gia thyc trang chét luong khong khi khu vuc
nghién ctu tu giai doan 2017 - 2019. Hai la,
xdy dung ban d6 chat luong khong khi théng
qua chi s API tir anh Landsat. Panh gia d¢ tin
cdy cia két qua gia tri API tir anh vé tinh so
vé6i 6 liéu quan tric. Két qua nghién ctu 1a co
s6 khoa hoc dé xay dung mé hinh cong nghé
dia khong gian dé theo ddi giam sat chat lwong
khong khi thanh ph6 Son La trong tuong lai.
2. PHUONG PHAP NGHIEN CUU
2.1. Khu vuc nghién ctru

Thanh phé Son La (Hinh 1) nam & toa do
21°15" + 21°31' Bac va 103°45' + 104°%0'
Poéng, cach Ha Noi khoang 320 km vé phia
Tay Bic. Phia Tay va phia Bic giap huyén
Thuan Chau, phia Poéng gidp huyén Muong
La, phia Nam gidgp huyén Mai Son. Trong
khoang 3 nam tré lai day, méi truong khong
khi trén dia ban thanh phé Son La dang chiu
tac dong nhiéu boi cac hoat dong giao thong,
xay dung, cac khu cong nghiép.

Huyén Mai Son

A

* Diém quan tric
[ Thanh phé Son La
Km =% -
8 Ranh gi6i huyén

Hinh 1. Khu vuc nghién ciru
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2.2. Dir liéu str dung

Dé danh gia chat luong khong khi, nghién
ctru dd ké thira sb liéu quan tric chit luong
mdi truong khong khi tir Trung tim Quan tric
tai nguyén va moi truong tinh Son La trong cac
nim 2017 va 2018, tién hanh quan tric thang

03 nim 2019 dé tinh toan API thyc té. Ngoai
ra, nghién cuu st dung tu li¢u anh Landsat 8
dé udce tinh chi s6 6 nhiém khong khi API va
thanh 1ap ban d6 chat lwong khong khi tai
thanh phd Son La trong cdc nam 2017, 2018 va
2019 (Bang 1).

Bing 1. Dit li¢u 4nh vién tham sir dung trong nghién ciru

TT Ma anh Ngay chup Do phan gidai (m) Path/row
1 LC81280452017082LGNO0 23/03/2017 30 128/45
2 LC81280452018069LGNO00 10/03/2018 30 128/45
3 LC81280452019088LGNOO 29/03/2019 30 128/45

2.3. Phwong phap xiy dung ban dd chit
lwgng khong khi

Dé xay dung ban dd chat lwong khong khi
thong qua chi s6 6 nhiém khong khi API (Air
Pollution Index) tai thanh phd Son La qua céc
nam, nghién ctru da tinh toan céc chi s thuc
vat NDVI (Normalised Difference Vegetation
Index), VI (Vegetation Index) va TVI
(Transformed Vegetation Index). Cac budc xay
dung ban dd chét lugng khong khi dugc thé
hién tai hinh 2.

Bwéc 1: Phwong phap tién xir Iy anh
Landsat

- Phuong phap tién xir Iy anh dugc ap dung
dé loai trir sai s6 vi tri diém anh do goc
nghiéng anh chup va dia hinh gy ra. Viéc
chuyén d6i cap do sang thanh gid tri birc xa va
phan xa rat can thiét nham loai bod su khéc biét
giira gia tri ghi trong anh va gia tri phan xa phd
bé mit (Nguyén Hai Hoa va cong su, 2017b).
Ngoai ra, nd ciing giup giam sy khac biét gia
tri phan xa phd cua cac dbi tuwong O cac
Sensors khac nhau. Theo két qua nghién ctru
ciia Nguyén Hai Hoa va cong su (2016), qua
trinh tién xir 1y anh dwoc thyc hién qua 2 budc:

+ Chuyén cac gia tri s6 (Digital number)
trén anh vé gia tri cua birc xa vat ly tai sensor:

Ly = MLQea + AL
Trong do: L, : Gia tri buc xa phé tai sensor;

Nguon:hitps://earthexplorer.usgs.gov/

Qecal: Gid tri s6 trén anh (DN); Mr: Gia tri
Radiance Mult Band x; AL: Gia  tri
Radiance Add Band x

+ Chuyén cac gia tri blrc xa vat 1y tai sensor
vé gia tri ctia phan xa ¢ ting trén khi quyén cua
vt thé:

pA=L,/sin(0sz)

Trong d6: p\: Phan xa & tang trén cua khi
quyén(Planetary TOA Reflectancre) (thu
nguyén, khong cé don vi); 0sz: Goc thién dinh
(gbc cao) cua mat troi (d9).

- Nin chinh: Myc dich cta qué trinh nin
chinh 14 chuyén di cac anh quét dang & toa do
hang cot cia cac pixel vé toa d0 tric dia (toa
do thuc, h¢ toa d6 dia ly hay toa do phéng).
Cong viéc nay nham loai trir sai sb vi tri diém
anh do goc nghiéng cuia anh gy ra va han ché
sai s& diém anh do chénh léch cao dia hinh.

- Gom nhom kénh anh: DUt liéu anh thu
nhan duoc bao gdbm cac kénh phd riéng 1¢, can
phai tién hanh gom cac kénh anh dé phuc vu
viéc giai doan anh. Khi anh thu thap anh vién
tham tr cac vé tinh cdc anh thu duoc nam &
dang cac kénh phd khac nhau va c6 dang mau
den tréng. Do vay, dé thuan loi cho viée giai
doan anh va tang do chinh xac nguoi ta thuong
tién hanh t6 hop mau cho anh vién tham. Viéc
to hop mau, tron anh mau véi anh den tréng dé
tang d6 phan giai ciia anh va chinh 1y ban d6
hién trang.
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Thu thép dir liéu anh Landsat

l

Xu 1y anh Landsat

Hi§u chinh btrc xa
T6 hop kénh anh

l

Ranh giéi Tp. Son La

Toa d6 cac di€m quan trac l

Cit anh khu vuc nghién ctru

NDVI, VI, TVI

Tinh toan cac chi so

1

Tinh toan chi s6 API

1

Bén d6 chat lugng khong khi

Hinh 2. Phwong phap xiy dung ban d6 chét lwgng khong khi tai Tp. Son La

- Cit anh theo ranh gidi: Thong thuong
trong mot canh anh vién tham thu duoc thuong
c6 dién tich rat rong ngoai thuc dia (185 x 185
km), trong khi ddi twong nghién ctu chi su
dung mot phan hodc dién tich nhé trong canh
anh d6. P& thuan tién cho viéc xu 1y anh
nhanh, tranh mét thoi gian trong viée xur 1y va
phan loai anh tai nhitng khu vuc khong cin
thiét, can cit bo nhiing phan thira trong canh
anh. Mdt 16p dir liéu ranh gidi khu vuc nghién
ctru duogc st dung dé cit tach khu vuc nghién
ctru ctia dé tai ra khoi to anh.

Bude 2: Tinh toan cac chi s6 NDVI, VI va
TVI

- Chi s6 NDVI (Normalised Difference
Vegetation Index) (Boken va cong su, 2008;
Nguyén Hai Hoa va cong sy, 2017a):

(BandNIR — BandRED)
(BandNIR + BandRED)
Trong d6: NIR 13 bang phd cin hong ngoai

NDVI =

(Near Infrared); RED 1a bang phd thudc budc
song mau do. Ddi véi Landsat 8, RED 1a Band
4, NIR 1a Band 5, SWIR la Band 6 va Band 7.

- Chi s bién dbi thwe vat (TVI): Do
Deering va cong su (1975) dé xudt nhim loai
trir cac gia tri am va chuyén ddi biéu dd6 NDVI
thanh mot phan b binh thudng:

TVI = VvNDVI + 0.5

- Chi s6 thwc vat don gian (VI): Chi sb
thuc vat don gian co thé thu duoc béng cach
lay su khac biét vé gia tri diém anh mau do
(RED) va Band c4n hong ngoai (NIR) (Nguyén
Hai Hoa va cong su, 2017a):

VI = pNiR ~ PRED_
Buwéc 3: Tinh toan chi so6 6 nhiém khong khi
API

Tir cac gia tri phan xa dbi voi NIR, céc
kénh SWIR1 va chi sb thuc vat (VI, TVI), chi
s6 6 nhiém khong khi (API) duogc tinh bang
cong thirc (Mozumder va cong su, 2012):

APl dsar = —460.0 — 10.4 X SWIR + 1.0 x NIR — 6.4 X VI + 851.6 X TVI

Sau khi tinh toan dwgc chi s6 6 nhidm
khong khi theo Mozumder va cong su (2012),

mic d6 6 nhiém khong khi dugc chia theo
bang 2.
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Bing 2. Thang chia mirc d9 6 nhiém khong khi

TT Mirc d9 chit hrgng khong khi Gia tri API Mau hién thi
1 Khong khi trong lanh (Good) 0-+50
2 O nhiém nhe (Moderate) 51 +100
3 O nhiém vira phai (Unhealthy) 101 +200
4 O nhiém ning (Very unhealthy) 201 +300
5 O nhiém nghiém trong (Hazardous) >300

Nguon: Rani va cong sw (2018), Department of Environment Malaysia (2000).

Hiéu chinh sai s6 ciia ban dd chit lrong
khong khi theo API

Pé ban dd c6 d6 chinh xé4c cao, viéc hiéu
chinh sai s6 ctia ban d6 1a rat quan trong do
ban do chat lugng khong khi dya trén ndng do
bui (TSP) nén thudng bi anh hudng béi sy boc
thoat hoi nudc cua ao hd, song sudi va tham
thuc vat. Hon nira, dac thu khu vuc nghién ctru
c6 dién tich rung 16n nén dé hiéu chinh sai s
ctia ban d0 1a rit can thiét. Nghién ciru di loai
bo céc gia tri API < 0 (anh huong cua nudc,
hoi nudc) va API > 325 (anh huong cua thuc
vat) (Nguyén Hai Hoa va cong su, 2017a; Thai
Thi Thuy An va cong su, 2018).
Buéc 4: Tinh toan API thuc té

Cong thirc tinh API cho timg chat 6 nhiém
don trong thyc té 1a (Mozumder va cdng su,
2012):

Cx
APIly = —x 100
Sx

Trong do: APl 1a chi s6 6 nhiém khong khi
ctia chit X; Cy 1a ndng do thyc té cia chat 6
nhiém X; Sy 1a ndng do theo tiéu chuin cua
chat 6 nhim X. Tai khu vuc thanh phé Son
La, théng sé gay 6 nhiém chinh 13 téng bui lo
lung TSP (Total Suspended Particles), do vay
khi tinh todn, so sanh gia tri API trén anh vé
tinh va thuc té, thong sb6 duoc s dung 1a téng
bui lo ltung (TSP).
Budc 5: DPanh gia sy sai khac gitra gia tri
API tir anh vé tinh va API quan tric

Danh gia su sai khéc gitra gia tri API tir anh
v€ tinh va API tor quan tric duoc thuc hién
theo cong thuec:

APILandsat_n - APIQuan tréc_n

Trong d6: APIiangsat n: gid tri API tai diém
n; APIqQuan wic n: g1 trl quan tric tai diém n; n
s6 diém quan tric.
3.KET QUA VA THAO LUAN
3.1. Thuc trang chit lwong méi truwong
khong khi tai thanh phd Son La

Chit lwong méi treong khong khi tai TP
Son La theo s6 liéu quan tric:

Trong giai doan 2017 - 2018, chuong trinh
quan tric moi truong nodi chung va méi truong
khong khi néi riéng ctia tinh Son La dién ra véi
tan suat 3 dot/nam vao thang 3, thang 6 va
thang 10. Tai khu vuc thanh phé Son La, s
diém quan tric 1a 6 diém tap trung & cac khu
vuc dién hinh, dai dién cho chat luong khong
khi toan thanh phd. Nam 2019, bén canh 6
diém theo chwong trinh quan tric dinh ky vao
thang 3 cta tinh Son La, dé tai tién hanh quan
tric bd sung thém 14 diém. Bang 3 thé hién vi
tri cac diém liy mau khong khi ctia thanh phd
Son La.

Thanh phé Son La dang trong qua trinh quy
hoach tong thé phat trién kinh té - x4 hoi dén
nim 2020 va tim nhin dén nim 2030, nim
2019 thanh phé Son La dugc cong nhan la do
thi loai II. Trong giai doan 2017 - 2019, thanh
phé tap trung thi cong xay dung cac cong trinh
trong diém nhu: Dy 4n ké sudi Nam La, Trung
tdm hanh chinh, quang trudong tinh, Bénh vién
550 giwong, Du an thu gom xur ly nudc thai tap
trung, cac Khu do6 thi doc subi Nam La, cai tao
nang cdp mot sé tuyén dudng, gy anh huong
khong nho dén chat luong moéi trudng nodi
chung va mdi truong khong khi noi riéng.
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Bang 3. Vi tri cac diém ldy miu khong khi ciia thanh phé Son La

L P Toa dd
TT Vi tri quan trac Vide Kinh d§

QT1 Khu vyc cong bénh vién Pa khoa tinh Son La (BVDPK) 21.34982 103.91134

QT2 Khu vic ddi Khau ca, TP Son La. (PKC) 21.32971  103.90910

QT3 Khu vuc ngi tu Cau tring, TP Son La. (NTCT) 21.32742  103.91446

QT4 Khu vuc nga tu xe khach, TP Son La.(NTXK) 21.32516 103.92041

QT5 Khu vire ngd ba Quyét Thiang, TP Son La. (NBQT) 21.32040  103.92100

QT6 Khu vyc bén xe Son La, TP Son La. (BXSL) 21.30125  103.94289

QT7 “Khu hanh chinh céng (HCC) 21.32322  103.91144

T8 "Cdng bénh vién phuc hoi chire ning tinh Son La 21.35557  103.90965

(PHCN)

QT9 “Cho Chiéng An (CCA) 2135410  103.91052
QT10 “Khu cong nghiép Chiéng Sinh (KCS) 21.27859  103.97656
QT11 ‘Cay xdng ciu Nam La (CNL) 21.33913  103.90987
QT12 "Déc két nudc (DKN) 2133167  103.90694
QT13 ‘Trung tim thwong mai Vincom Plaza (VINC) 21.32347 103.91714
QT14 “Ciu Cach mang thang Tam (CMTS) 21.33608  103.90967
OTI5 "Ngi ba Chiéng Co (diém giao QL6 m&i va QL6 cii) 21.34190  103.86976

(NBCC)
QT16 “Khu vuc subi Nuéc noéng Hua La (NNHL) 21.29008  103.90027
QT17 ‘Trung tdm xd Chiéng X6m (TTCX) 21.39862  103.92101
QT18 "Ngi 3 Chiéng Sinh (diém ndi QL6 véi QLAG) (NBCS) 21.27996  103.97568
QT19 "Piém Trung tdm xi Chiéng Ngan (TTCN) 2131378  103.97434
OT20 "Trung tdm bao trg x3 hoi (Phuong Quyét Thing) 2132972 103.93607

(BTXH)

*: Piém quan trac bo sung nam 2019 theo nghién ciru.

Nam 2017, qua 3 dot quan tric cho thiy
nguyén nhan giy 6 nhiém méi trudng khong
khi cht yéu 13 bui va tiéng dn tip trung phin
16n tai cac khu vuc ngd ba, ngd tu noi giao
nhau cua cac truc duong chinh, bén xe, céng
cho, céng bénh vién, noi dién ra cac hoat dong
thi cong xay dung 16n. Dién hinh tai khu vuc
NTXK, trong ca 3 dot quan tric cho thay thong
s6 bui lo limg (TSP) déu vuot qua quy chuin

gip nhiéu lan (2,9 + 3,35 lan so voi Quy
chuan). Khu vuc nay c6 mat do giao thong rat
16n, di chuyén lién tuc trong ngay, 1a khu vuc
van chuyén dat d4 thai cua cac du an vao bai
thai. Tai khu vuc NTCT, thong sb bui lo limg
cling rat cao (2,52 + 4,12 lan so véi Quy
chuén) do day la khu vuc trung tdm cua thanh
phé, mat d§ giao thong lén vao cac gid cao
diém c6 thé xay ra un tic giao thong.
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Hinh 3. Ham lwong tong bui lo licng (TSP) trong khong khi TP. Son La nim 2017
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Niam 2018, két qua quan tric cho thiy mirc
do 6 nhiém do bui cao hon nam 2017 va c6 su
bién dong vé bui giita cac dot quan tric. Co
dén 5/6 diém mic d6 6 nhiém bui vuot qua
Quy chuan cho phép. Dién hinh nhu khu vuc
NBQT, théng s6 bui lo ling vuot qua Quy
chuén tir 1,89 + 4,85 1an. So véi sd lidu quan
trdc ndm 2017, bui lo limg tai khu vuc nay

cling da c6 su ting 1én rd rét. Tai khu vuc
BVDK, théng sb bui lo ling ciing vuot Quy
chuan tir 2,09 + 4,41 lan. Nguyén nhan 13 do
giao thong khu vyc quanh bénh vién rat dong
duc, 1a tuyén duong van chuyén dat d thai cua
cac du an va trong khuon vién bénh vién co6 10
dbt xir 1y chat thai nén luong khéi bui phét sinh
kha 16n gay 6 nhiém méi trudng khong khi.

3
1600 4 H&m

1,400
1,200
1,000
800
600
400
200
0

Dot 1

Dot 2

s NBQT
mmmm NTCT
e QCVN 05:2013/BTNMT
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Gia tri TSP nam 2018

mmmm BVDK

Dot 3

m NTXK
mmmm DKC

Hinh 4. Ham lwgng bui lo lirng (TSP) trong khong khi TP. Son La nim 2018

Nam 2019, ngoai 6 diém quan tric theo
chwong trinh cia tinh Son La, nghién ctru b
sung thém 14 diém quan tric, két qua cho thiy
c6 dén 13/14 diém quan tric c6 ndng do bui lo
limg vwot qua Quy chuin (QCVN
05:2013/BTNMT). Dién hinh, khu vuc HCC
dang trong qua trinh thi cong xay dung nén
phat sinh lwong bui 16n (gip 3,01 lan so véi
Quy chuin). Ngoai ra, cac khu vuc khac tuy
thong sd bui c6 giam so véi naim 2018 nhung
van vuot qua nhiéu 1an quy chuan nhu khu vuc

NBQT thong sé bui vuot 2,93 1an so v6i Quy
chuin, khu vuc cong bén xe khach thanh phé
Son La, thong sb bui lo limg (TSP) ciing gap
2,89 lan Quy chuan. Tai khu vuc CNL 1a noi
xe qua lai dong dic cong thém ngay sat cong
truong thi cong du an ke su6i Nam La nén mat
d6 bui 16n vuot 3,05 1an Quy chuan. Tai diém
quan tricVINC, day 1a vi tri trung tdm cula
thanh phd v6i mat do giao thong 1on c6 ndng
d6 bui cling vuot 2,76 lan Quy chuén.

ng/m?
1000

Gia tri TSP nam 2019

800

600
400
200

mm Tong bui lo ling (TSP)

——QCVN 05:2013/ BTNMT

Hinh 5. Ham lwong tdng bui lo' lisng (TSP) trong khong khi TP. Son La nim 2019
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Nhan xét chung: Két qua quan tric trong 3
nam cho thiy tai cic diém quan tric tong ham
luong bui (TSP) déu vuot qua Qui chuin cho
phép nhiéu 1an. Piéu nay cho thdy chat luong
khong khi tai TP. Son La dang bi 6 nhiém ma
chi yéu 1a do bui. Can tiép tuc theo ddi va
giam sat cac dién bién vé chit luong khong khi
dé c6 thé dua ra nhan dinh chinh xac va cung
cap co so khoa hoc dé xuét giai giam thiéu 6
nhiém do bui tai TP. Son La.

(a) Chai thich
N & Vi tri quan tric
0 - 50 ;
S| - 100 =
101 - 200
1:130,000 B 201 - 300
9 3 5 L . - 300

3.2. Xay dung ban d6 chat lwong khong khi
tir anh Landsat

Pé xdy dung ban db chat lugng khong khi
dién rong tai thanh phé Son La theo thoi gian,
nghién ctru st dung dir li¢u anh Landsat 8 dugc
chup vao thang 3 cac nam 2017, 2018 va 2019.
Két qua dugc su dung dé danh gid do tin cdy cua
viée str dung tur liéu vién tham so véi két qua quan
trac mat dat. Két qua xay dung ban do chat luong
khong khi duoc thé hién tai hinh 6a, 6b va 6¢.

(b) N Chii thich
£ & Vi tri quan tric
51100 -
7101 - 200
1:130,000 B 201 - 300
0 3 W 12 - 300 1z

SR 1807540 WA T E

Hinh 6. Chit lwong khéong khi tai TP. Son La theo anh: (a) Landsat 8 23/03/2017;
(b) Landsat 8 10/03/2018

Cha thich

A Vi tri quan tric

* Vi tri quan tréic bo sung
1100 - 200
=201 - 300
. = 300

1:130,000

Hinh 6c. Chit lwong khong khi tai TP. Son La theo anh Landsat 8 29/03/2019
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Tir két qua ban do chét luong khong khi tai
hinh 6a, 6b va 6¢ cho thay:

Qua cac nim, nhin thiy phan bd khong
gian ctia chat lwong khong khi khu vuc co sy
thay ddi khéng theo quy luat. Chéat luong
khong khi tai thanh phd Son La bién dong do
cac hoat dong xay dung, giao thong.

Nam 2017 va 2018, chét lugng khong khi
kém tép trung chu yéu tai cic xa Chiéng Xo6m,
xd Chiéng Pen, phuong Chiéng L&, phudng
Quyét Thang, phuong Chiéng Sinh. Trén ban
d6 danh diu cac diém quan tric, cac khu vuc
nga tu giao thong dong dic nhu NBQT, NTXK
c6 chéat lugng khong khi ¢ 6 nhidm mirc
nghiém trong (API > 300).

Niam 2019, khong khi thanh phd Son La c6
ddu hiéu muc d6 6 nhiém gia ting trén dién
rong so voi ndm 2017 va 2018. Nguyén nhan
chu yéu do dé hoan thién cac tiéu chi cua do
thi loai II, thanh phd da ddy nhanh tién 46 cac
cong trinh nhu: Khu hanh chinh cong, quang
truong, tuong dai va ao ca Bac HO, ke subi
Nim La... nang cip cac tuyén duong xudng
cap nén lugng bui phat sinh tir cac cong trinh
x@y dung la rt 16n. Bén canh dé, cac vi tri dé
tai quan trac bd sung 1a cac khu vuc giao thong
dong duc (trung tam thuong mai Vincom
Plaza, chg Chiéng An...), khu cong nghiép

cling ndm trong ving 6 nhlem nghiém trong.

Mot s6 diém nong vé 6 nhidm khong khi do
bui: Xa Chleng Xom, xa Chleng Pen, phuong
Chleng Lé, phuong Quyét Théng, phuong
Chiéng Sinh c6 chit lvgng khong khi kém nhat
v6i gia tri API > 201, nhiéu khu vyc c6 gia
API > 300. Tai day tap trung cac khu cong
nghi€p, cdc mo khai thac d4, hoat dong giao
thong, xay dung dién ra manh.

Céc xi phuong c6 chat luong khong khi 6
nhiém nhe hon bao g6m xa Chiéng Co, xa Hua
La, phuong Chiéng An. O cac x3 nay c6 dién
tich rung 16n, dan cu thua thot it tac dong hon
td1 moi truong khong khi.

3.3. Panh gia sy khac biét chit lwong méi
trwong khong khi tir inh Landsat so véi két
qué quan tric

Dé danh gia mirc do tin ciy cua ban d6 chit
luong khong khi tir anh Landsat, nghién ctru da
so sanh céc gia tri API trén anh Landsat v&i céc
gi4 tri quan tric tai cic nam 2017, 2018 va
2019. Két qua sb liéu chat luong khong khi
dugc ké thira tir Trung tAm Quan tric tai nguyén
va mdi truong tinh Son La tir nam 2017 dén
2018 va két qua nghién ctu cua dé tai niam
2019. Ngoai ra, nghién ciru tién hanh bd sung
thém 14 diém quan tric trén dia ban thanh phd.
Két qua duoc thé hién dudi bang 4.

Bang 4. Sur sai khac vé gia tri API trén anh Landsat so véi két qua quan tric

O nhiém nghiém trong

O nhiém ning

Thoi gian Piém quan tric API tir quan tric API trén Landsat AP?al khaco/
(]
QT1- BVbK 146 281
O nhidm vira phai O nhim ning 135 92,47
QT2- bKC 517 ] ] _
O nhiém nhe
QT3-NTCT 296,7 252,1
Thing O nhiém ning O nhiém ning - 44,6 -15,03
3/2017 QT4- NTXK X 226,7 ) ] 2?6,8 ] 299 007
O nhiém nang O nhiém ning
QT5- NBQT 197,7 233,1
O nhiém vira phai O nhiém ning 35.4 17,91
QT6- BXSL 743 243
O nhiém nhe O nhi®m ning 168,7 227,05
QT1-BVBK 441 268,3
O nhiém nghiém trong O nhi®m ning -172,7  -39,16
QT2- bKC 253 ] ] _
Khoéng khi trong lanh
QT3-NTCT 2463 277
3/2018 QT4-NTXK 272,3 274,7
O nhiém nj ® nhidm ni 2,4 0,88
O nhiém nang O nhiém ning
QT5- NBQT 423 263,6
O nhiém nghiém trong O nhiém ning -159.4  -37,68
QT6- BXSL 350 287 63 18
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Thoi gian Piém quan tric API tir quan tric API trén Landsat APial khaco Y
0
QTI1- BVBK 105,7 276,6
O nhiém vira phai O nhiém ning 170.9 161,68
QT2- bKC 35,7 ) ) )
Khong khi trong lanh
QT3- NTCT 293 271,4
O nhiém ning O nhiém ning 21,6 7,37
QT4- NTXK 194,7 272,6
O nhiém vira phai O nhiém ning 77,9 40,01
QT5- NBQT 2727 2633 94 345
O nhiém ning O nhiém ning ’ ’
QT6- BXSL 289,3 270
O nhiém ning O nhiém ning 19,3 6,67
QT7- HCC o 301 250 51 16.94
O nhiém nghiém trong O nhiém ning ’
293,6 303,5
QT8- PHCN O nhiém ning O nhiém nghiém trong 9,9 3,37
220,7 257,3
QT9- CCA O nhiém ning O nhiém ning 36,6 16,58
285 252,8
Thang QT10-KCS O nhiém ning O nhiém ning 32,2 11,3
3/2019 305,1 246,4
QTI1- CNL O nhiém nghiém trong O nhiém ning 38,7 -19,23
201,3 307,5
QT12- DKN O nhiém ning O nhiém nghiém trong 1062 52,76
276,1 241,1
QT13- VINC O nhiém ning O nhiém ning 35 -12,68
189,9 212,2
QT14- CMTS O nhiém vira phai O nhiém ning 22,3 11,74
339,0 306.8
QTI5- NBCC O nhiém nghiém trong O nhiém nghiém trong 32,2 -9
355,0 280.4
QT16 - NNHL O nhiém nghiém trong O nhiém ning 746 21,0
350,0 314.0
QTI7-TTCX O nhiém nghiém trong O nhiém nghiém trong -36,0 -10,3
320,0 255.6
QTI8 ~NBCS O nhiém nghiém trong O nhiém ning 644 -20,1
290,0 305.4
QTI9 - TTCN O nhiém ning O nhiém ning 154 >3
QT20 - BTXH 2950 283.2 18 40

O nhiém ning

O nhiém ning

Ghi chii: Gid tri mang dau am (-) ¢6 ¥ nghia la gia tri API trén anh nhé hon API thuc té qua gid tri

quan trdc va nguoc lai.

Két qua tai bang 4 tai ndm 2019 cho thy c6
16/20 diém, 4/6 diém tai ndm 2017 va 5/6 diém
2018 ¢6 sy trung khdp vé mirc do 6 nhiém, cac
diém con lai ¢6 mic d khac biét nho. Nhin
chung, cac diém co sai khac nim & thang chia
2 muc lan can nhau nén sy sai I¢ch 1a khong
dang ké. Dbi vai cac diém c6 muc d6 6 nhiém
nghiém trong va rat nghiém trong thudng tring
khop két qua gitra gid tri trén anh va gia tri
quan tric. Két qua danh gia sai khac tai nim
2019 cho thiy c6 15/20 diém c6 muc do sai
khac giita API trén anh so véi API tir quan tric

khong qua 16on (< 20%), 2/20 diém c6 sy sai
khac 20 + 25%, 3/20 diém c6 su sai khac >
25%. Piéu nay cho thy nhin chung gia tri API
trén anh vién tham rat twong dong voi gia tri
API tir quan tric. Két qua nay c6 thé noi viéc
danh gia chéat luong khong khi dua trén anh
Landsat c6 d¢ tin cdy va tinh kha thi tai TP.
Son La.

Tuy nhién, két qua danh gia sai khac tai
bang 4 ciing cho thdy mot vai diém c6 gia tri
API trén anh Landsat c6 sai khac 16n so voi gia
tri API tir quan tric ma nguyén nhan c6 thé do
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sai léch gitra thoi gian quan tric va thoi gian
anh Landsat chup va diéu kién thoi tiét (d6 che
pht méy dan dén gia tri anh 16n hon). Cu thé:
Tai khu vuc ddi Khau Ca (QT2- PKC), gia tri
API quan tric cho thiy chit lvong khong khi ¢
muc tot. Thong qua khao sat thuc dia, khu vuc
nay ndm & vi tri it xe qua lai, nhiéu cdy xanh
nén khong khi khé trong lanh. Tuy nhién, gia
tr1 API trén anh Landsat tai vi tri nay do anh
huéng cua may lam nhidu dong dan dén két
qua khong chinh xac. Do vay, khong thé st
dung diém nay dé so sanh vé6i gia tri quan tric
thuc té.

Ngoai ra, mot s6 diém khac ciing co ¢ gia
tri quan tric 16n hon gia tri API trén anh
Landsat nhu khu vuc BVDK (2018), khu vuc
NBQT (2018). Ly giai nguyén nhan do quan
trac tai khu vuc BVDK tinh Son La dang trong
thoi gian thi cong du 4n Ké sudi Nam La va
Dy an thu gom nudc thai sinh hoat trén dia ban
thanh phd nén luong bui tir qua trinh x4y dung
lon cong thém phuong tién giao thong di
chuyén nhiéu. Tai NBQT c6 thé do quan tric
vao gio cao diém, lugng xe luu thong 16n.

Panh gia chung: Thong qua viéc tinh toan
gia tri sai khac API, cac gia tri am tic la API
cho thiy gia trji API trén anh Landsat nhé hon
gia tri API tir quan tric va nguoc lai. Két qua
danh gia sai khac cho thdy phan 16n cac diém
quan tric c6 gia tri sai khac vé API so voi két
qua tir anh Landsat dudi 20%. Két qua nghién
ctru cho thay viéc danh gia chat luong khong
khi dua trén anh Landsat c6 do tin cdy va tinh
kha thi tai Tp. Son La.

4. KET LUAN

Két qua quan tric mdi truong khong khi cho
thiy hau hét cac diém déu co ndng do bui lo
ling TSP (Total Suspended Particles) vuot
ngudng cho phép theo Quy chuan chit lwong
khong  khi Quéc gia  (QCVN
05:2013/BTNMT). Nghién ctru da stir dung anh
Landsat dé xay dung ban d6 chat lugng khong
khi khu vyc thanh phé Son La trong cic niam
2017, 2018 va 2019 thong qua vi¢c tinh toan
cac chi s6 NDVI, VI, TVI va chi s6 6 nhiém
khong khi API, tir d6 xay dung ban dd chat
lwong khong khi thanh phd Son La theo chi s6

APL. Vi¢c danh gia sy sai khac gitra gia tri API
tir anh Landsat va API thuc té cho thdy 2 gi4 tri
nay c6 mic do twong dong kha 16n, chénh 1éch
khong nhiéu, ¢6 15/20 diém co gia tri API tir
quan tric so voi gia tri API trén anh Landsat <
20%. Két qua nghién ciru da cho thiy viéc
danh gia chat luong khong khi dya trén anh
Landsat c6 d¢ tin cdy va tinh kha thi tai TP.
Son La.
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USING LANDSAT IMAGERIESTO MAP AIR QUALITY IN SON LA CITY
DURING 2017 - 2019

Nguyen Hai Hoa', Nguyen Van Hung’, Nguyen Huu Nghia', Chu Thi Ky Anh'

"Vietnam National University of Forestry

Son La Department of Natural Resources and Environment

SUMMARY

This paper presents the results of remote sensing application for mapping of air quality in Son La city. For air
quality mapping in Son La city, the study used Landsat 8 images, which were captured in 2017, 2018, and 2019
in combination with the dataset of air quality at the Environmental Monitoring Station in Son La province. By
using vegetation indices (NDVI, VI, and TVI) calculated from Landsat images, this study constructed maps of
Air Pollution Index (API) in Son La city in three years. API-based extraction from Landsat were then compared
with the corresponding calculation of API-baseddata from Environmental Monitoring data stations. As a the
results showed that these were significant similarities between API from Landsat and the Monitoring Station. In
addition, total suspended particles (TPS) in most of the monitoring data stations exceeded the permissible
levels of the National Air Quality Standards (QCVN 05: 2013/BTNMT). The main drivers of air pollution were
maily caused by transporstation, construction and industrial activities. The results of the study have provided
more scientific basis and data for the monitoring, and evaluation of changes in air pollution levels. It has also
supplemented a scientific basis to propose solutions to minimise the impacts of air pollution on the

environment and human health in the study area.

Tu khoa: API, GIS, Landsat, particle pollution, remote sensing.
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