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Nghién ciru cac dac tinh quang hoc va vat ly cua sol khi
tai mot khu vue do thi & Ha Noi
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Tom tit:

Muc tiéu ciia nghién ctru nay la phan tich, danh gia cac dac tinh quang hoc va vt ly ciia sol khi tai m¢t khu vue do
thi & thanh pho Ha Ngi dwa trén viéc phén tich cic sian phidm s6 liéu dic tinh sol khi thu thap tir quang phd ké d:t
& tram do mat dat (Tram AERONET Nghia P, Ha Ni) va tir vé tinh vién tham MODIS cho 3 mua (mua kho, mua
mua va mua chuyen tlep) trong glal doan 2010-2018. Két qua cho thay, thong 50 do day quang hoc sol khi (AOD)
¢6 gia tri cao nhat trong mua chuyén tiép (1,24), tiép d6 lan lwot Ia trong mua khé (0,94) va mia mura (0, 57) Gia tri
cao (1,34) ciia sé mii Angstrom do ¢ cac bude song 870 va 440 nm (AE,, .. ) phan anh sy dong gop c’hu yeu cua cac
hat bui min so véi cac hat bui thé trong tai lwgng sol khi ¢ khu vue nghién ciu. Cac gia tri cao ciia s0 mii Angstrom
dap tit (EAE AL hip thu (AAE,,, 4‘80) trong ci 3 mua cho thiy, hai loai sol khi c6 ngudn géc do dét sinh khdi va
cac hoat dong do thi/cong nghiép déu ton tai trong moi tru’o‘ng khong khi ¢ khu vwe nghién ciu. Két qua phan tich
dit li¢u cac diém chay 6 khu vue Pong Nam A thu thap tir 6 liéu vé tinh MODIS va phan tich quy dao chuyén dong
ngugc ciia cac khoi khong khi di chuyén dén dia diém nghién ciru & Ha Noi cho mt so glal doan cia nam 2016 cho
thay, cac hoat dong d6t sinh khéi & pham vi ving (mlen Trung cua Viét Nam va cac quoc gia 1an cin bao gom Thai
Lan, Lao, Campuchla) 6 thé 1a nguon tac dong dang ké téi suw bién dobi dac tinh quang hoc va vit ly cia sol khi trong
giai doan cudi mia khd va mua chuyen tlep tai khu vue nghién ciru & Ha Noi.

Tir khéa: AERONET, AOD, dic tinh quang hoc va vét Iy cia sol khi, dot sinh khoi, MODIS.
Chi 56 phdn logi: 1.5

khong gian va thoi gian cua cac sol khi trong khi quyén ¢
Malaysia va chi ra rang, sy chiém wu thé ctia cac sol khi do
cac ngudn phat thai do thi va ngudn ddt sinh khoi da gay
ra mot sy giam dang ké buc xa mit troi. Nhom [3] da cho
thy tac dong ciia cac ngudn dét sinh khéi & pham vi viing
dén céac dic tinh cua sol khi tai khu vuc do thi & mién nam
Trung Qudc.

1. Dt van de

Céc sol khi trong khi quyén c6 ngudn gdc tir cac ngudn
phat thai tu nhién va nhan tao cé sy anh hudng quan trong
dén khi hau, 6 nhiém khong khi va sirc khoé con nguoi. Tuy
nhién, dic tinh cta cac sol khi c6 sy bién d6i 16n theo khong
gian va thoi gian trong moi truong khi quyén. Trén thé gici
da c6 nhiéu nghién ctru vé cac dic tinh quang hoc, vat ly, su
bién ddi theo thoi gian va khong gian cua cac sol khi trong
khi quyén bang cach sir dung dit liéu sol khi thu nhan tir
quang phé ké dat trén mat dat hodc vé tinh vién tham. AOD
- mot chi s6 cua tai lwong sol khi trong cot khi quyén theo
chiéu thfmg ding thé hién sy dap tat khi quyén téng hop do
su ¢ mat cla cac sol khi tir bé mat dén dinh cua téng khi
quyén. AOD ty 18 thudn véi s6 luong va khdi lwong céac hat
trong khong khi, AOD thuong gidm véi su gia tdng budce
song cua cac sol khi chii yéu & dang hat min. Nhom [1] da

Pic tinh cua cac loai sol khi ¢6 thé xac dinh duge thong
qua viéc phan tich thong s6 AOD va sé mii Angstrom
(Angstrom exponent - AE), s mii Angstrom dap tit
(Extinction angstrom exponent - EAE) va s6 mii Angstrom
hap thu (Absorbed angstrom exponent - AAE) do & céac
budce song 870 nm va 440 nm. Nhiing thong sO nay co thé
thu duoc tir ngudn dir lidu duoc cung cip boi quang phd ke
lap dat o cac tram trén mat dat thuoc mang ludi quan trac
toan ciu (AERONET - Aerosol robotic network) diéu phdi
bai NASA, bao gdbm hon 400 quang phd ké ty dong CIMEL

nghién ctu cac déc tinh quang hoc cua sol khi tai cac dia
diém khac nhau & khu vyc phia tdy Dia Trung Hai va cho
thy rang loai sol khi chiém uu thé & cac khu vuc d6 thi 1a
cac hat bui min. Nhém [2] dd nghién ctru sy bién dbi theo
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duoc thiét ké va lap dat phuc vu cho viéc nghién ctru thoi
tiét va bién doi kh1 hau. Tuy céac phep do quang phd ké co
kha ning cung cip dir lidu tin cay vé ddc tinh cua cac sol
khi, nhung chung chi c6 thé cung cip thong tin vé cac dic
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Abstract:

The purpose of this study is to analyse and evaluate the
optical and physical properties of aerosol in an urban
area of Hanoi city based on the data products for aerosol
characteristics measured by the sunphotometer situated
at the ground station (Nghia Do AERONET station,
Hanoi) and by the MODIS satellite remote sensing for
3 seasons (dry, rainy, and transitional seasons) during
the period of 2010-2018. The findings showed that the
aerosol optical depth (AOD) has the highest value in
the transitional season (1.24), followed by those in the
dry (0.94) and rainy (0.57) seasons. The high value of
Angstrom Exponent (1.34) measured at the wavelengths
of 870 and 440 nm (AE, ) indicated the major
contribution of fine particles, compared to that by the
coarse particles, in the aerosol loading in the study
area. The high values of both Extinction Angstrom
Exponent (EAE , .) and Absorbed Angstrom Exponent
(AAE,, ,,,) during 3 seasons suggested that aerosol
originated from both biomass burning and urban/
industrial sources co-existed in the atmosphere in the
study area. The analysis results for active fires in the
Southeast Asia measured by MODIS satellite and air
mass backward trajectories arrived at the study site in
Hanoi in the periods of 2016 showed that the regional
biomass burning activities (the central region of Vietnam
and neighboring countries including Thailand, Laos, and
Cambodia) could be the important source influencing
the variation of optical and physical properties of aerosol
during the end of the dry season and transitional season
in the urban area of Hanoi city.

Keywords: AERONET, aerosol optical and physical
properties, AOD, biomass burning, MODIS.
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tinh sol khi & mét sé khu vuc cu thé xung quanh vi tri dat
thiét bi quang phd ké. Pé khic phuc diém han ché vé khong
gian nay, cong cu vé tinh vién tham déng vai trd quan trong
trong viéc cung cip cac dic tinh cua sol khi & ca quy mo
ving va quy mo toan cau. Trong s6 cac san pham sd lidu
v¢ tinh dugc st dung dé danh gia tai lugng sol khi, cac san
phim cua vé tinh duoc tng dung phd bién nhit bai do chinh
xéac cao d6i voi ca sol khi thd va sol khi min [4]. Cac cam
bién MODIS (Terra va Aqua) voi dai quang phd rong da tao
ra mot bo dir liéu chuyén sau vé dic tinh quang hoc cua sol
khi trén pham vi toan cau.

Ha No6i nim trong khu vyc Pong bing song Hong, la
thi d6 va 1a thanh phd 16n tht hai cua Vlet Nam, véi tong
dién tich khoang 3.328 km?va tong dan s6 khoang 8,25 triéu
nguoi (ndm 2020). Khi hdu cua Ha Noi mang dac diém khi
héu dién hinh ctia mién Béc Viét Nam véi mua mua tir thang
5 dén thang 9, mua kho tir thang 11 dén thang 3, va mua
chuyén tiép vao thang 4 va thang 10. Trong nhitng nam gan
day, Ha Noi da va dang phai d6i mit voi tinh trang gia ting
6 nhiém khong khi, dan dén nhitng anh huong dén stc khoé
nguoi dan. Cho dén nay, mot sb nghién ctru da duoc thuc
hién chu yéu lién quan dén danh gia mirc d6 6 nhiém khong
khi & Ha Noi [5-8]. Tuy nhién, chwa c6 nhidu nghién ciru
lién quan dén dic tinh quang hoc va vat 1y ciia sol khi & Viét
Nam ciing nhu ¢ Ha Néi Do d6, viéc thuc hién nghién ctru
nay s& gop phan cung cap, bd sung cac thong tin hen quan
dén dic tinh quang hoc, vat 1y cta sol khi va cac yéu t6 tac
dong dén su bién ddi cuia sol khi. Muyc tiéu chinh ciia nghién
cuu la phan tich, danh gia cac dac tinh quang hoc va vat 1y
cua sol khi tai mot khu vuc d6 thi ¢ thanh phé Ha Noi dua
trén viéc phan tich danh gia cac san phdm sb liéu dic tinh
quang hoc va vat 1y ctia sol khi thu thap tir quang pho ké dat
& tram do mat dat (Tram AERONET Nghia D6, Ha Noi) va
tir v€ tinh vién tham MODIS.

2. Phuong phap nghién ciiu
2.1. Dit lieu AERONET

Dir liéu AERONET duogc cung cap boi NASA ¢ 3 cap
do: cép do 1 (chua duoc loc may); cép do 1,5 (da duoc loc
may); cép do 2 (da duoc loc may va chat luong dugc dam
bao). Nghién ctru nay sir dung dit liéu AERONET cap d6 2
bao gdm: AOD & budc séng 500 nm va cac thong sd AE,
EAE, va AAE duoc xac dinh ¢ budc song 440 va 870 nm
(AE,, ¢ EAE, 00 AAE, o). Trong nghién ctru nay,
tram do cuia AERONET la tram AERONET Nghia Do (toa
do 105,80 E; 21,05 N). bay la tram do nam & mot khu vue
d6 thi dong dan cu ctia Ha Noi, co thé chiu tac dong cua
nhiéu ngudn phat thai do hoat dong cia con ngu’(‘)i nhu giao
thong, cong nghlep, xay dung va d6t sinh khéi. Giai doan
dugc nghién ciru dbi véi s6 liéu AERONET 14 2010-2018.



2.2. Dit liéu MODIS AOD

Nghién ctru nay sir dung bd san phdm AOD m&i nhat
cua vé€ tinh MODIS Terra (MODO04) - b6 dir liéu 6,1 & budc
song 550 nm st dung thuat toan két hop 10 km DTDB
(Dark target deep blue). Cac san pham sol khi cip do 2
MODIS Terra trong giai doan 2010-2018 dugc tai vé tir
co s& dir lidu hé LAADS DAAC cua to chitc NASA, My
(https://ladsweb.modaps.eosdis.nasa.gov). San pham két
hop AOD 550 DTDB dugc st dung trong nghién cuu nay
chi bao gom céc dit liéu chét luong cao DT (QAF=3 ddi voi
mit dit, QAF>0 d6i v6i dai duong) va DB (QAF=2 & 3).

2.3. Dit liéu cdc diém chay tir vé tinh MODIS

Trong nghién ctru nay, by san pham MODIS NRT thé
hién cac diém chay hoat dong dugc st dung dé phat hién cac
vung c¢6 dam chay trong pham vi ving va dia phuong trong
khoang thoi gian nghién ciru. Dit liéu vé diém chay hoat
dong duoc tai vé tir website cia FIRMS (Fire information
for resource management system, NASA). Mdi vi tri diém
chay hoat ddng MODIS NRT biéu thi trung tdm cta 1 km
pixel. Chi nhiing diém chay vdi 100% chéc chin méi dugc
str dung trong nghién ciru nay. Thong tin cic diém chay s&
dugc thé hién trén ban do6 khong gian két hop véi phan tich
quy dao chuyén dong nguoc cia cac khdi khong khi dé xac
dinh kha ning tac dong ctia cac ngudn ddt sinh khéi & pham
vi vung va dia phuong téi dac tinh sol khi do dac tai khu vuc
nghién ctru & Ha Noi.

2.4. Phén tich quy dao chuyén djng nguwgc ciia cic
khéi khong khi

Quy dao chuyén dong nguoc 3
ngay cua cac khéi khong khi dugc
mo phong dé xac dinh cac ngudn phat 10
thai, dic biét 1a cac ngudn dot sinh
khéi ¢ quy mé vung va dia phuong
td1 dac tinh sol khi do dac tai khu vuc
nghién ctru ¢ Ha No§i. Viéc mo phong
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tri trung binh nam cua AOD, tai Tram Nghia D6 1a 0,81,
cao hon nhiéu so voi gia tri & khu vuc d6 thi tai Ispra, Italia
(0,34), c6 thé so sanh duoc voi gia tri & Bic Kinh, Trung
Quéc (0,74-1,06) va thép hon gia tri 6 khu vuc do thi tai Vi
Han, Trung Quéc (1,05) [9].

Bang 1. Gia tri trung binh nam (x d6 léch chuan) va trung binh

mua (£ do léch chuén) cla AOD,  vaAE,, ...

Mua khé Mia chuyén tiép  Miia mua Ca nam
AOD,,  094(x048) 1,24 (0,67) 0,57 (£0,35) 0,81 (+0,53)
AE, o, 1,34(20,16) 1,37 (£0,17) 1,33 (£0,21) 1,34 (£0,18)

Su gia ting tai lugng ciia sol khi (thé hién qua gia tri
tuong dé% cao cua AOD, ) tai khu vyc qghién ciru ¢ Ha
Noi c6 the bi anh hudng manh bdi cac nguon phat thai nhan
tao. Tai hau hét cdc khu vuc d6 thi & Viét Nam, céc loai
ngudn phat thai nhan tao chinh bao gdm cic phwong tién
giao thong (xe may va 6 td st dung nhién li¢u xang, xe tai
va céc loai xe buyt chay dau diesel...), ngudn cb dinh (cong
nghiép, nhiét dién...), 6t sinh khdi (cac hoat dong niu an
trong sinh hoat, ddt rac va phé pham nong nghiép), va cac
hoat dépg xéy dyng. Trong 3 mua, AOD, 96 gia tri trung
binh thap nhat vao mua mua (0,57), chu yeu do tac dong
ctia qua trinh rira troi cac hat trong khi quyén khi xay ra
mua, do d6 lam giam tai lugng cuia sol khi. Trong khi do6,
gia tri AOD,  vao mua chuyén tiép (1 24) cao hon dang ké
so v&i mua kho (0,94). C6 thé nhan thdy trong mua kho va
mua chuyén tiép, dai gia tri 0,3- 1 ,6 cua AOD,  co tan suat
xuét hién 13 16n nhat; trong khi vé mua mua, dai gia tri cua
AOD, c6 tan suét xuat hién 16n nhat 1a 0,2-0,9 (hinh 1).
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duoc thuc hién nho ap dung mo hinh
HYSPLIT (Hybrid single-particle
lagrangian integrated trajectory).

AOD (500 nm)

3. Ket qua va ban luan .

3.1. Bién doi theo thoi gian ciia
cdc ddc tinh quang hoc cua sol khi

Tén suét (%)

Béng 1 thé hién gi4 tri trung binh
nam cia AOD & budc séng 500 nm o 0s
(AOD, ) va thong s6 AE & buéc song e
tlr 440 dén 870 nm (AE, ) trong ca Mia kbt
giai doan nghién ctru 2010-2018. Gia
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Hinh 1. Tan suét xuét hién cia AOD
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500 V& AE trong 3 mua.
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Gié trj cao ctia thong sb AE o570 €O thé phan anh sy dong
gbp chu yeu cua cac hat bui min so véi cac hat bui tho doi
v6i tai lugng cua sol khi. Theo két qua nghién ciru, dai gia
tri ciia AE,,, . c6 thé tir O (thé hién hat c6 kich ¢& rét l6n)
t6i 4 (thé hién hat c6 kich ¢ rat nho). Theo bang 1, gia
tri trung binh nhiéu nim cua AE g 1l Tram Nghia D6 la
1,34; cao hon mgt chut so voi 6 Vi Han (1,22). Gia tri trung
binh mua cua AE,, .. & Tram Nghla D6 1a kha tuong dong
trong ca 3 mua. Ngoai ra, tan suét xuat hién ctia khoang gla
tri tir 1,15 dén 1,55 cua AE o0 (Phan anh sy chiém uu thé
cua cac hat bui min) trong mua khd, mua chuyén tiép va
muia mua twong tng 14 86,97, 78,74 va 80,70% (hinh 1). Két
qua nay cho thdy, cac hat bui min chiém phan 16n tai luong
sol khi trong ca 3 mua tai khu vyc nghién ctiru & Ha Noi.

3.2. Tdc dpng ciia hoat dong dot sinh khéi téi dic tinh
ciia sol khi trong giai doan cudi mia khé va miia chuyén tiép

trong 3 mua cho thiy sy bién d6i khong dang ké vé kich
thudc cac hat trong sol khi ¢ 3 mua tai khu vye nghién ctru.
Nhu vay, ’gié tri EAE,, ., 1a cao nhét’ trong giai doan mua
chuyén tiep ¢ khu vuc nghién ctru. Két qua nghién ctru cho
thdy, trong giai doan cudi mua kho (thang 3) va mua chuyén
tiép (thang 4), loai sol khi c6 ngudn gbc do ddt sinh khoi
chiém khoang 91,59%. Theo két qua ctia mot sé nghién ctru
khac [11, 12], cac hoat dong d6t sinh khdi dién ra thuong
xuyén trong cac thang 3 va 4 ¢ khu vuc cdc nuéc Dong Nam
A, va déy c6 thé 1a ngudn tac dong dang ké t6i dic tinh cua
sol khi trong cac khoang thoi gian nay.

Dé c6 thé danh gia tac dong cua cac hoat dong dbt sinh
khdi t6i dic tinh cua sol khi tai khu vuc nghién ciu & Ha
Noi trong giai doan cudi mua kho va mua chuyén tiép, dién
bién cua cac thong sb thé hién dic tinh quang hoc cia sol
khi bao gdm s6 mii Angstrom & cic budc song 440-870 nm

Miia kho Miia mura Mua chuyén tiép
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Hinh 2. Méi twong quan giiva EAE,, ., va AAE,, ., trong 3 mua.
Dac tinh cua cac loai sol khi c6 ngudn goc do dot sinh  xac dinh tir tram do AERONET (AE,, ) va d§ day quang

khdi (Biomass burning - BB) va do cac hoat dong d6 thi/
cong nghié€p (urban/industry - U/I)) dugc xac dinh voi viéc
str dung cac tiéu chi theo nghién ctru [10] nhu sau: sol khi ¢6
ngudn goc BB ¢o cac gia tri EAE wouso” | VAAAE,, . >1,2;
sol khi c6 ngudn gbe U/I cé EAE,,, s, >1 va0,7<AAE,, 50
<1,3. Két qua phan tich mbi twong quan giita EAE waoaso V
AAE,, ., trong 3 mua thé hién ¢ hinh 2 cho thay, ca hai loal
sol khi BB va U/I déu ton tai trong moi truong khong khi
0 Ha Noi. Gia tri trung binh trong toan bd giai doan nghién
cuu cua EAE,, o dbi véi cac loai BB va U/l ¢ khu vuc
nghién curu tuong Umg 1a 1,40 va 1,39. Gia tri cta sol khi BB
16n hon mdt chit so voi sol khi U/I biéu thi kich thude sol

khi BB nhoé hon so v61i sol khi U/L.

EAE,, ,, 18 mot trong nhirng thong s6 phan anh kich
¢ cua cac hat trong sol khi. Gia tri nho hon cua EAE,,
bi€u thi kich thudc hat 1on hon. Cac gia tri cna EAE, 10570 la
1,36, 1,41 va 1,39 tuong rng v&i mua kho, mua chuyen tlep

va mua mua. Nhitng khac biét nho vé gi tri ciia EAE 140.870
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hoc cua sol khi xac dinh tr vé tinh MODIS (MODIS AOD)
trong nam 2016 - 1a ndm c6 ddy d nhét cac sd liéu vé dic
tinh quang hoc cua sol khi trong giai doan nghién ctru 2010-
2018 duoc thé hién twong tmg & hinh 3 va 4.
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Hinh 3. Sw bién déi cha gia tri trung binh ngay ctia AE
trong nam 2016.
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Hinh 4. Sw bién déi cta gia tri trung binh ngay cia MODIS AOD
trong nam 2016.
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Theo két qua nghién ciru cua [13], sol khi c6 ngudn gdc
do 6t sinh khoi thuong c6 gid tri AE,, 70”13 Két qua thé
hién & hinh 3 cho thiy, trong cac thang 3 va 4/2016, mot s6
ngay c6 gia tri AE440 570 >1,5. Dong thoi, tai lugng sol khi
(thé hién qua gia tri cia MODIS AOD) trong mét s ngay
cua thang 3 va 4/ 2016 ciing tang cao, vi du trong cac ngay
22/3/2016 va 5/4/2016 (hinh 4). Ban d6 thé hién cac diém
chay & khu vuc Pong Nam A thu thap tir s6 liéu vé tinh
MODIS trong giai doan thang 3-4/2016 cho thiy mat do day
dic cac diém chay (phan 16n do dbt sinh khéi). Cac két qua
mé phong ciia md hinh HYSPLIT cho thay, cac khbi khong

= 0 b AR z
= E{ :
= & |
o L
= : ks
o 5
5 [/
bl |
- £
z . e
m diém ‘fha) v\“uh i
z
g trong thang \f____.i..
= ] 312016

:‘\\ ..

50
N
N
=
w
)

85°E 95°F 115°E
2 o B B TR p
=4 4 B j/ &
o '. N .,._—’f R
- AR L
z 4
o 1 X
~N \
' Khu vire ¢6 cag
G - diem chay *
al trong théng
z| 42016 {
o 51
= { [
z = ;
i 5/4 "> |
85°E 95°F 105°E 115°E 125°F

Hinh 5. Ban d6 thé hién cac diém chay & khu vwec Pong Nam
A trong cac thang 3 va 4/2016 va quy dao chuyén déng ngwoc
cuia cac khéi khéng khi dén khu vwec Ha Noi trong cac ngay
22/3/2016 va 5/4/2016 dwa trén két qua mé phéng cta mé hinh
HYSPLIT.
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khi di chuyén dén khu vuc nghién ciru & Ha Noi trong cac
ngay 22/3/2016 va 5/4/2016 déu di qua cac vung, khu vuc
c6 mat do day cac diém chiy ¢ mién Trung ctia Viét Nam va
cac quéc gia lan can nhu Thai Lan, Lao, Campuchia. Do do,
cac khdi khong khi nay c6 thé van chuyén mot luong chét
6 nhiém nhét dinh sinh ra tir cdc ddm chay d6 va mang toi
khu vuc Ha Noi, lam gia tang tai luong sol khi tai khu vuc
nghién ctru & Ha Ni trong cac ngay 22/3/2016 (AOD~1,6)
va 5/4/2016 (AOD~2,0, gia tri AOD cao nhat thu nhan dugc
trong ndm 2016) (hinh 5).

Dé so sanh cac két qua cua giai doan cudi mua kho va
mua chuyén tiép, nghién cuu nay lya chon 2 ngay trong
thang 6/2016 la ngay 24/6/2016 va 29/6/2016 c6 cac gia
tri AE,,, ,,<I (hinh 3) va cdc gia tri MODIS AOD rat thap
(AOD~0,05, ngay 24/6/2016) va thap (AOD~0,55, ngay
29/6/2016) nhur thé hién & hinh 4 dé tiép tuc phan tich. Ban
dd thé hién cac diém chay ¢ khu vuc Pong Nam A thu thap
tir s liéu vé tinh MODIS trong giai doan thang 6/2016 cho
thdy khong xuét hién nhidu diém chay & khu vire Dong Nam
A trong giai doan nay. Pong thoi, két qua md phong ctia mo
hinh HY SPLIT cho thay, cac khdi khong khi di chuyén dén
khu vyc nghién ctru & Ha Noi trong cac ngay 24/6/2016 va
29/6/2016 déu xuit phat tir khu vuc bién Dong va quy dao
chuyén dong ciia cac khdi khong khi ciing khong di qua cac
khu vuc c¢6 diém chay (hinh 6).
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Hinh 6. Ban db thé hién cac diém chay & khu virc Pong Nam
A trong cac thang 3 va thang 4/2016 va quy dao chuyén dong
ngwoc cla cac khéi khong khi dén khu vwec Ha Noi trong cac
ngay 24/6/2016 va 29/6/2016 dwa trén két qua mdé phéng cua

mo hinh HYSPLIT.

Nhu vy, két qua phan tich so sanh cho 2 giai doan
(thang 3-4/2016 va 6/2016) & trén cho thdy, cac hoat dong
d6t sinh khdi ¢ pham vi viing c6 thé 1a ngudn tac dong dang
ké t6i ddc tinh cta sol khi trong giai doan cudi mua kho va
mua chuyén tiép tai khu vuc nghién ctru & Ha Noi.

4. Két luan

Nghién ctru nay thuc hién viéc phan tich, danh gia cac
dac tinh quang hoc va vat ly cta sol khi tai mdt khu vuc d6
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thi & thanh phd Ha Noi dya trén viéc phan tich cac san pham
s6 liéu dic tinh quang hoc va vét 1y cua sol khi (AOD, AE,
EAE va AAE) thu thap tir quang phd ké dit ¢ tram do mat
dat (Tram AERONET Nghia D6, Ha Noi) va tir vé tinh vién
tham MODIS. Cac két qua nghién ctru cho thdy, thong sd
AOD c¢6 gia tri cao nhat trong mua chuyén tiép, tiép dén la
mua kho va muia mua. Qié trj cao ctia thong sb AE w0570 Phan
anh sy dong gdp chu yéu cua cac hat bui min so voi cac hat
bui tho trong tai luong cua sol khi tai khu vuc nghién ctu
& Ha Noi. Cac gié tri cao cua EAE,, . va AAE sag.450 TONZ
ca 3 mua cho thay, ca hai loai sol khi c6 nguon goc do dot
sinh khéi va do cac hoat dong d6 thi/cong nghiép déu ton
tai trong moi trudng khong khi & Ha Noi. Két qua phan tich
dir liéu cac diém chay ¢ khu vuc Pong Nam A thu théap tir
s6 lidu vé tinh MODIS va két hop voi phan tich quy dao
chuyén dong nguogc cua cac khdi khong khi cho mot sb giai
doan cta nam 2016 cho théy, cac hoat dong ddt sinh khoi &
pham vi viing va dia phuong c6 thé 1a ngudn tac dong dang
ké t6i sy bién doi dic tinh ctia sol khi trong giai doan cudi
mua kho va mua chuyén tiép tai khu vuc nghién ctru ¢ Ha
Noi.

Nghién ctru nay duoc tai tro boi Quy Phat trién KH&CN
Qudc gia (NAFOSTED) trong dé tai ma s6 105.08-2017.301.
Céc tac gid xin tran trong cam on.
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