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Tém tit: O nhidm khong khi PMs 1a tic nhan tic dong nghiém trong téi sirc khoe con
ngudi khong chi tai cac khu d thi 16n, ma con anh hudng t6i cac tinh khong gan khu db thi,
trong truong hgp nghién ctru nay 1a tinh Ca Mau. Hién tai Uty ban nhan dan tinh dang trong
qua trinh xay dung ké hoach quan 1y chat lugng méi trudng khong khi cho toan tinh. Trong
d6 nhiém vu danh gid 6 nhiém bui min duoc dat ra. Dé giai quyét muc tiéu nay, cap cac mod
hinh WRF/CMAQ dugc sir dung mot mat hinh thanh ban db phan bd 6 nhiém, mit khac tim
ra sy phu thudc gitta mac do 6 nhiém PM2s véi ca yéu to phat thai, 1an khi tuong. B dir
liéu kiém ké phat thai nhan tao va sinh hoc (ty nhién) tir nguodn s liéu kiém ké phat thai
toan cau ECCAD (Emissions of atmospheric compounds and compilation of ancillary data)
dugc sir dung. Két qua moé phong duoc thuc hién cho 2 thang dic trung ciia mua kho 2020
cho thiy nong d6 PMas trung binh 24 gid cua thang 03/2020 chwa vuot ngudng gidi han
cho phép cia QCVN 05:13/BTNMT, gia tri nong d6 dao dong trong khoang 7,82-51,72
Hg/m. Gia tri ndng do PMas trung binh 24 gid giai doan thang 04/2020 1a 7,05-114,42
ng/m?®. Két qua phan tich sy phu thudc nong do vao phat thai va khi twong ciing da duogc
phan tich, lam rd.

Tur khoa: M6 hinh WRF/CMAQ; PMas; Khi tugng; Phat thai; Ca Mau.

1. Giéi thi¢u

Chat lugng khong khi cé tac dong 16n dén doi sng, stc khoe ciia nhan dan [1-4]. Viét
Nam la qudc gia dang phat trién v6i lugng phat thai khong 16 phat sinh tir s6 lugng phuong
tién giao thong, cdc khu cong nghiép, nha may nhiét dién [5-8]; dan t6i Viét Nam dang phai
dbi dién v6i nhitng hau qua ctia 6 nhiém khéng khi, nhat 1a 6 nhiém bui PM (Particulate
Matter). Gan day, van dé 6 nhiém bui min (PM2s) tré thanh méi quan tim do nhiing tac dong
tiém an dén stc khoe cong dong [9-12]; gdy ra giam thiéu tAm nhin [13, 14] va bién ddi khi
hau [15, 16]. Tuy nhién cic nghién ctru tai phia Nam Viét Nam chu yéu tip trung vao
Tp.HCM, cting mét s6 tinh thanh phy can nhu Binh Duong, Pong Nai thudc viing phét trién
kinh té trong diém [17-19], trong khi dé c4c tinh thanh khéac chua dugc quan tam dung murc.
Theo quy dinh cua Luat Bao vé moéi truong nam 2022, Uy ban nhan déan cap tinh c6 trach
nhiém ban hanh va t6 chirc thuc hién ké hoach quan 1y chat lugng méi truong khong khi cap
tinh. Tr 46 nhiém vu danh gia chat luong moi truong khong khi cta cac tinh thanh, trong dé
c6 Ca Mau dugc dat ra. Bui PM2 s dung dé chi cac hat bui ¢6 duong kinh dong hoc bé hon
hodc bang 2.5 pm [10, 20]. Pay 1a mot thong sd quan trong danh gia mirc do 6 nhiém moi
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truong khong khi [21]. Nong d6 bui PMzs chiu anh huong tir cac ngudn phat thai nhan tao
nhu tir cac phuong tién giao thong, d6t sinh khéi, va d6t nhién liéu hoa thach. C4c chét luu
huynh dioxit (SO2), nito oxit (NOx), ammonia (NHs), carbon den (BC), carbon hitu co (OC),
va cac hop chit hiru co bay hoi khong metan (NMVOC;) la nhitng chat dién hinh duoc tao
ra. Mot mat, bui PMas xudt phat tir cac ngudn ddt (combustion sources), duge xem la dang
PM so cap [20]; mat khac, bui PMa s ciing duoc hinh thanh trong khi quyén, dugc goi 1a PM
thr cp tir cac phan tmg hoa hoc lién quan dén cac tién chit (precursors) dang khi nhu SO,
NOx, NHs, va céac hop chat hiru co dé bay hoi (VOCs) [22-24]. Sy hinh thanh PM th cap
phu thudc déng ké vao sb lugng t1en chét c6 trong khi quyén va cac dleu kién khi tuong [25],
[23]. Su nhay cam dang ké ciia nong d6 bui PM2sdbi véi cac yéu td khi _tuong thong qua sy
bién d6i trong cac qua trinh vét 1y va hoa hoc [26-29]. V6i cac thanh phan hat c6 kich thudc
nho, bui PM2s c6 thoi gian luu tir vai ngay dén vai tuan va dé dang bi phan tan trong khong
khi [24]. Mt khac, khi chiéu cao 16p bién khi quyén (Planetary Boundary Layer Height -
PBLH) giam dan dén sy han ché qua trinh hoa tron theo chiéu doc va gy ra su tich lily ctia
cac hat PM [32, 33]. Cung v6i d6, bui PM2s c6 thé dugc loai bo bing su rira troi qua mua
[21, 24, 34, 35].

Gan day, cac mo hinh chat luong khong khi da dugc sir dung rong rai dé lam rd vai tro
cac qua trinh vat 1y va hoa hoc lién quan dén 6 nhiém bui PM25 [36]. Hién nay cac mo hinh
c6 thé thyc hién viéc moé phong cht lugng khong khi tir quy mé toan cau (global scale) dén
quy mo dia phuong (local scale) voi cac d phan giai khac nhau tuy thudc vao cac muc dich
nghién ctru khac nhau [36]. M6 hinh toan ciu GEOS-Chem vé&i d6 phén giai tir 5 dén 4° [37],
mo hinh khu vue nhu Weather Research and Forecasting Model/Community Multiscale Air
Quality Model (WRF/CMAQ) véi cac mirc do phéan giai tir 36 dén 4 km [38]. Trong d6, hé
thong mo hinh CMAQ di duoc st dung nhiéu nhat béi kha nang tmg dung mé phong 6 nhiém
khong khi da quy mé (d6 thi va cap khu vyc), cling nhur da chat 6 nhiém (chat oxy hoa, ling
dong axit va bui PM).

bé gop phén vao viéc hoach dinh chinh sach, phuc vu phat trién kinh té - xa hdi va su
nghiép phat trién bén viing cua tinh Ca Mau, nghién ctru nay duoc thuc hién véi myc tiéu
mg dung WRF/CMAQ két hqp v6i mo hinh théng ké da bién nham: (1) M6 phong phan b
PMz25 pham vi toan thanh phd va (2) Thuyc hién danh gid muc do anh huong cua 2 yéu to phat
thai, khi tuong 1én nong d6. Két qua nghién ctru cho phép dé xuét cac giai phap giam thiéu
t01 uu phat thai, dé xuét 10 trinh tir trung han t6i dai han dé dam bao chi phi va loi ich kinh
te hiéu qua vé moi truong.

2. So liéu sir dung va phwong phap nghién ciru

2.1. Khu vuc nghién ciru

Ca Mau nam & ven bién & cuc Nam Viét Nam, c6 dang hinh chit V, 1a mdt trong bdn
tinh thudc ving kinh té trong diém Ddng Bang Song Ciru Long. Phan dat lién c6 toa do diém
cuc Nam 8°30” vi do Béc, diém cuc Bic 9°33” vi Bic, diém cuc Pong 105°24” kinh Pong va
diém cyuc Tay 104°43” kinh Pong. Phia Béc giap tinh Kién Giang, phia Dong Bic giap tinh
Bac Li€u, phia Dong va Bong Nam giap bién Dong va phia Tay giap Vinh Thai Lan [39].
Dién tich phan dt lién cua tinh 1a 5.329 km?, bang 13,13% dién tich ving dong bang song
Ctru Long va bang 1,58% dién tich ca nuéc [40]. Pia hinh cta tinh Ca Mau tuong d6i bang
phang va thap, cao trinh phd bién tir 0,5-1 m so v6i muc nude bién. Phia Bic dia hinh thip
(cao trung binh tir 0,2-0,5 m), phia Nam c6 dia hinh cao hon (trung binh 0,2-0,8 m). Bén canh
d6, dia hinh cta tinh con bi chia cit nhiéu bai hé thong song rach chang chit. Trong nhiing
nam qua tinh hinh kinh té - xd hoi tinh Ca Mau khong ngimg phat trién va dat dugc nhiing
thanh tyu dang ké. Tong san pham trong tinh (GRDP) nam 2009 dat 13.021 ty dong, GRDP
nam 2020 (theo gia so sanh nim 2010) dat 41.318 ty dong, gip 1,58 lan so véi GRDP nim
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2010 (26.037 ty ddng). GRDP binh quin dau nguoi nam 2020 dat 52,6 triéu dong (tuong
duong 2.267 USD), gip 2,44 1an so v6i nam 2010 (21,6 triéu déng/ngudi) [41].

Theo bao cao hién trang mdi truong tinh Ca Mau nam 2015-2020, nhin chung cac gia tri
ham luong tong bui giai doan 2015-2020 tai cac vi tri quan tric qua cac nim déu nam trong
gi61 han quy dinh cuia QCVN 05:2013/BTNMT (trung binh 1 gid) (Quy chuin ky thudt quoc
gia vé moi truong khong khi xung quanh) [39]. Du hau hét cac gia tri _quan tric déu nam
trong gi6i han cho phép so véi QCVN 05:2013/BTNMT tuy nhién 6 nhiém bui ¢6 xu huéng
duy tri & ngudng cao tai khu vye d6 thi, khu vuc san xuat cong nghiép dic biét 1a cac khu
vuce gan céc tryc giao thong. Dién bién ham luong bui dang c6 xu hudng ting dan va gy tac
dong dén sinh hoat ciing nhu sirc khoe ngudi dan trong khu vurc.

2.2. Dir liéu
2.2.1. Dt liéu khi tuong thuc do

Pé kiém dinh mo hinh khi tuong WRF, bo s6 liéu khi tuong thuc do tai cac tram nam &
huyén U Minh, xa Hoa Thanh, huyén Cai Nudc, huyén Dam Doi, X4 Tan Thuén, huyén Nam
Can, xa Tam Giang, huyén Ngoc Hién, huyén Tran Vin Thoi thé hién ¢ Bang 1 va Hinh 1
theo chudi thoi gian trung binh gio cua thang 03 va thang 04 nam 2020 duoc léy tir trang web
https://www.wunderground.com/ [42]. Tai mdi tram do, nhom céc s6 liéu vé nhiét dg, vén
tc gio, hu()’ng gi0, d6 am va ap sudt duoc thu thap, trén co s¢ do6 thyc hién so sanh cac sb
lidu nay vai s6 lidu chiét xuat tir két qua chay mo hinh WRF dé danh gi4 tinh chinh xac va
muc d6 sai sd cta két qua mo hinh khi tugng cho ra

Bang 1. Vi tri cac tram khi tuong.

STT Ky hiéu X Y Vi tri
1 KT1 104,9000  9,3000 Huyén U Minh
2 KT2 105,2000  9,1000 X& Hoa Thanh
3 KT3 105,0557 8,9868 Huyén Céi Nude
4 KT4 105,1941 8,9944 Huyén Dam Doi
5 KT5 105,3000  9,0000 X& Tan Thuén
6 KT6 105,0000  8,8000 Huyén Nam Cin
7 KT7 105,2000  8,8000 Xa Tam Giang
8 KT8 105,1000 8,7000 Huyén Ngoc Hién
9 KT9 105,0000  9,1000 Huyén Tran Van Thoi

2.2.2. Dit lidu chat luong khong khi quan trac

B0 dir lidu quan trac chét lugng khong khi ndm 2020 dé danh gia hiéu qua cia mo phong
WRF/CMAQ dugc thu thap tir Trung tim quan tric moi truong tinh Ddng Nai [43], Trung
tdm quan tric moi truong tinh Binh Duong [44] va Trung tim quan tric moi trudng tp. HO
Chi Minh [45]. Giai doan thang 03 va 04 ndng d6 bui PM2s dugc chuyén doi tir ndng o TSP
thu thap tir (1) 16 diém do dac tai tinh Binh Duong (gém N, NT1, DT1, DT2, DT3, DT4,
DTS, DT6, GT1, GT2, GT3, CN1, CN2, CN3, CN4, va CN5) cho 4 thoi diém quan sat lic
07.00, 09.00, 11.00, 13.00, 15.00 va 17.00; (2) 2 tram quan tric tu dong & Dong Nai (DN1,
DN2); (3) 1 tram ty dong ¢ Thanh phé H6 Chi Minh (HCM-US). Céc vi tri quan tric dugc
mo ta trong Bang 2 va Hinh 1.

Bang 2. Vi tri cic tram quan tric.

STT Ky hiéu X Y M3 ti khu vy quan tric
1 N 106,7969 11,2997 Nghia trang Liét sT huyén Phu Gido
2 NT1 106,4178 11,2170 Nong truong cao su Thanh An
3 bTI1 106,7653 10,8889 Trung tdm hanh chinh thi xa Di An
4 bT2 106,7014 10,9036 UBND thi x4 Thuén An
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STT Ky hiéu X Y M@ ta khu vire quan tric
5 DPT3 106,6564 10,9772 Try s6 TT QT TNMT - sé 26 Huynh Van Nghé
6 GT1 106,7442 10,9750 Nga tu Miéu Ong Cu
7 GT2 106,7144 10,8989 Ngi tu cdu Ong B
8 CN1 106,7569 10,8936 Cong ty Wimbledon - Pudng sé 22, KCN Song Than 11
9 CN2 106,7214 10,9733 Céng ty Victory cach CCN Thuan Giao 300m (diém GS cii
10 CN3 106,8908 11,0361 Khu vuc mo da xa Thuong Tén, huyén Tan Uyén
11 CN4 106,6331 11,1314 Cong ty Orion, duong NA3, KCN M§ Phudc 11
12 bT4 106,6858 11,0536 Trung tim hanh chinh, thanh ph6 méi Binh Duong
13 PT5 106,8036 11,0625 Khu trung tm thj trAn M§ Phudc
14 bT6 106,7975 11,0656 Thi trin Uyén Hung, huyén Téan Uyén
15 CN5 106,6322 11,2442 Khu d6 thi - khu cdng nghiép Bau Bang
16 GT3 106,7267 11,1758 Gin ngi 3 cong xanh
17 DN1 106,8558 10,9605 Khu dan cu
18 DN2 106,8693 10,9370 Nt giao théng
19 HCM-US 106,7007 10,7831 Téng lanh sy quan Hoa Ky
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Hinh 1. Vi tri cic tram quan tric chit lugng khong khi va khi tugng.

2.2.3. Dit liéu phat thai

Bo6 dir liéu kiém ké phat thai dugc sir dung trong nghién ctru nay duoc 1y tir ngudn sd
litu kiém ké phat thai toan cau ECCAD (Emissions of atmospheric compounds and
compilation of ancillary data) (https://eccad3.sedoo.fr/) cho thang 03 va 04 nam 2020. C6 ba
bo dir liéu phat thai dugc su dung, bao gém: CAMS-GLOB-AIR dir liéu lugng khi thai toan
clu tir aircraft, CAMS-GLOB-ANT dit li¢u hét thai nhan tao toan cu, CAMS-GLOB-BIO
Luong phat thai toan cAu ctia 29 VOC sinh hoc tir thue vat. Cac bo dit lidu duoc thu thap, su
dung & dang thong luong trung binh hang hang (kg.m?2.s™) véi cac muc do phan giai khac
nhau trén pham vi toan cau (0,5° x 0,5°, 0,25° x 0,25° va 0,1° x 0,1°) (Atmosphere and Service
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2018) dugc tinh toan phan bd khong gian vé cac 6 ludi clia mién tinh Domain D02 (c6 bao
ham khu vuc nghién ctru 1a tinh Ca Mau) voi do phan giai tang Ién ~ 9 km x 9 km.

2.3. Phuong phap nghién ciru

Cap m6 hinh WRF/CMAQ duoc tmg dung dé mo phong 6 nhiém PM2s tai tinh Ca Mau,
ldy nam 2020 nghién ctru. M6 hinh Chat luong Khong khi Da quy mé Cong dong (CMAQ)
1a mo hinh chat luong khong khi bang sd dua trén cac nguyén tic khoa hoc dau tién dé du
doan ndng do cia cac loai khi va hat trong khong khi ciing nhu sy lang dong ciia cac chat 6
nhiém nay tré lai bé mat Trai dat. De ho tro cong ddng nguoi ding CMAQ, EPA va bai hoc
Bic Carolina tai Doi Chapel da t6 chtrc trao d6i email cho nguoi dung va cung cap dao tao
cho ngudi dung méi vé hé thdng mé hinh hoa CMAQ bang cach td chire Trung tim Hé théng
Phan tich va M6 hinh hoa Cong dong (CMAS), noi phan phdi phan mém CMAQ [46].

2.3.1. Thiét 1ap m6 hinh WRF/CMAQ két hop

Mién tinh todn PMpsmd phong 16ng nhau hai cdp D01 va D02 dugc thiét lap trong mo
hinh WRF/CMAQ, trong d6 mién tinh D01 ¢6 d6 phan giai khong gian Xap xi 27 km x 27
km la mién tinh 16n nhat, v6i 61 cot va 81 hang, tong sb 0 ludi tinh cua mién DO1 la 4661 o;
mlen tinh D02 c6 d6 phéan giai khong gian xap xi 9 km x 9 km la mién tinh thir 2 16ng trong
mién tinh DO1, véi 50 cot va 56 hang, téng s6 0 ludi cuia mién D02 1a 2592 6. Cac thong s6
k¥ thuat ctia cac mién tinh toan DO1 va D02 duoc trinh bay bén dudi. Mién tinh D01 bao
phua hét toan bd Viét Nam; mién tinh D02 bao gém hau hét cic tinh phia Nam, day 1a khu
vuc c6 thé c6 anh huong déng ké nhat d6i véi khu vuc nghién ctru. Céc diéu kién bién ciia
D02 dugc xac dinh theo DO1. Cac thong s6 k¥ thudt ctia cic mién tinh toan D01, D02 duoc
trinh bay trong Bang 3.

Bang 3. Mién khong gian tinh toan mé phong PM2s cho hé thdng mé hinh két hop WRF/CMAQ.

Théng sb Mién tinh D01 Mién tinh D02
Pham vi mién tinh R, Céc tinh phia Nam Viét Nam
Toan b6 Viét Nam (bao gém tinh Ca Mau)
Kich thuée khong gian X [km] x Y [km] 1593 x 2133 432 x 486
S6 nat ludi tinh Ny x Ny 60 x 80 49 x 55
Tong s6 6 ludi tinh 4661 2592
Kich thuéc 6 ludi (km) 27 9
Toa d6 tm mién (15,03°; 105,394°) (9,733119°; 105,297835°)
. A 1 Ae T Asia Lambert Conformal Asia Lambert Conformal
Hg¢ toa d¢ thiet lap . .
Conic Conic
Loai mién tinh thiét lap The neztgglgi]r?delling The nested modelling domain

Trong nghién ctru nay, WRF phién ban 3.8 duoc st dung voi bo dir liéu khi tugng toan
cau GFS duogc cung cép bai NCEP [47]. Budc hiéu chinh WRF str dung chu01 s0 ligu khi
tuong thoi gian nhu nhiét do, tdc do gi6 va hudng gioé do duoc tai 9 vi tri ndm & cac huyén
x3, bao gdm KT1 (huyén U Minh), KT2 (xd Hoa Thanh), KT3 (huyén Cai Nudc), KT4 (huyén
Pam Doi), KT5 (xa Tan Thudn), KT6 (huyén Nam Can), KT7 (x4 Tam Giang), KT8 (huyén
Ngoc Hién) va KT9 (huyén Tran Vin Thoi) trong khoang thoi gian cac thang 03 va 04 nim
2020 dé kiém dinh mé hinh WRF. Trong nghién ctru, viée sur dung dau ra WRF trung binh
1h @ phuc vy chay mé hinh CMAQ tinh toan lan truyén PMzs.

Phuong phap ddng nhat dir liéu (fusion data) giita cac két qua quan tric va cac két qua
mo phong [17] duge ap dung. Cong thire (1) ude lugng hai tham so hoi quy o va p phan anh
phuong trinh twong quan duoc sir dung dé hiéu chinh két qua mé phong tir CMAQ nhu sau:

CMAQ = aCMAQ" 1)

X,corrected
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Trong d6, CMAQx la nong d6 PMzs ban dau tir két qua cia md hinh CMAQ tai vi tri
tram quan tric x vao thoi dlem cuthét (810); CMAQx, Corrected 1a nong d6 PMzs da duoc hiéu
chinh tai vi tri tram quan tric x vao thoi diém cu thé t (gid) va a, B 1a cac hé s6 cia phuong
trinh twong quan st dung dé hiéu chinh.
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Hinh 2. Luéi D01 va D02 dugc sir dung chay WRF/CMAQ.

Ttr do, xac dinh duoc cac phuong trinh twong quan dé hiéu chinh ndng d6 bui PM25 md
phéng 1an lugt c6 cac thang nhu sau: phwong trinh y = 1,3002x%%7% cho thang 03/2020;
phuong trinh y = 1,2607x%%% cho thang 04/2020.

2.3.2. M6 hinh hdi quy tuyén tinh da bién (Multiple Linear Regression - MLR)

M6 hinh MLR (Multiple Linear Regression — MLR) dugc xdy dung dé lam rd mdi twong
quan gita ndng d6 bui PM2s 1an luot d6i véi cac bién khi tuong (i), cac bién tai luong phat
thai tién chat (ii) va ca 02 loai bién (iii). Tat ca cac dit liéu nong d6 PM2 s duoc thiét 1ap nhu
(1) dudi dang trung binh hang gi¢ va hang ngay cua cac thang 03 va 04 tuong Ung voi dir
lidu ctia cac bién khi tugng va phat thai tién chat. M6 hinh duoc thiét 1ap chi tiét c6 dang nhu
& cong thirc bén dudi [16].

Yij =0+ PX A+ B+ Py Xiy + By X T E (2)

Trong d6 a 1a diém cit trén truc tung; B, P1, B2.. .., Pk-1 VA Px 1a d6 dbc hay con goi la cac
hé s6 hoi quy (cac tham sd) voi cac trudng hop (i), (ii), (iii) gia tri k 1an luot 13 3, 7 va 10 j
1a sy tuong tmg cho timg thoi diém thang thyc hién; 1 la sy twong Gmg v6i cac truong hop (1),
(i1), (i) ( tur 1 den 3); va & 1a bién ngau nhién (so hang sai so) DPoi v6i truong hop (i) moi
quan hé giita nong d6 PM25 (Cpmzs) va 03 yéu té khi tuong gom van toc gid x1 (Ws), hudng
gio x2 (W) va nhiét d x3 (T) hay Cpmas = F (Ws, Wa va T). Déi véi truong hop (ii) mdi quan
h¢ gitra nong d6 PMa25 (Cpm25) va 07 loai phat thai tién chit SO2 12 Esoz, X1; NOy 12 Enox, X2
NHz la Enns, X3; NMVOCs la Enmvocs, Xa; OC la Eoc, Xs; CO la Eco, Xs Va BC la Egc, X7 hay
Cemzs = F (Esoz, Enox, Enris, Enmvocs, Eoc, va Eco va Esc) cho tinh Ca Mau. Déi véi truong
hop (iii) moi quan hé Cemzs = F (Ws, Wa, T, Esoz, Enox, Enns, Eco, Enmvocs, Eoc, va Esc),
két qua cac phuong trinh hoi quy dugc xay dung thé hién moi twong quan da bién gitra 03
yéu t6 khi twong va 07 loai phat thai tién chat d6i véi gia tri ndng d6 bui PMzs. Cac md hinh
MLR duogc xay dung cho toan bo khu vuc nghién ctru.
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3. Két qua va thao luin

3.1. Dadnh gia hiéu qua mé hinh WRF/CMAQ

Két qua m6 phong nong d6 PM25 cho thang 03/2020 va thang 04/2020 cho khu vuc Ca
Mau dugc xuat ra tai 3 diém quan tric ty dong DN, DN2 va HCM-US va so sanh vdi cac
gia tri quan tric. Két qua kiém dinh dua trén cac ch1 s6 thong ké dé danh gia kha nang mo
phong cia mé hinh WRF/CMAQ va mbi tuong quan giita két qua mo phong, do dac ciing
dugc thé hién & (Hinh 3 va Hinh 4).

Ndng d§ PM, ; tai vi tri DN1 - 03/2020 Ndng dé PM, ; tai vi tri DN2 - 03/2020
50 50
58‘ 40 ] o— Két qui mo phong & E —.—Két qua mo phé'ng
E.b -~® - Két qua quan tric E ==®-- K&t qua quan trac
"2 30 230
z 2
<« 20 1 - 20
S S
en
£ 10 £ 10 -
z Z
0 0
[ N N N o o N Y o Y e o e e o e e Y e
5552223333388 888888 | AL SRS
BIIR88338338838338883 RGN AR IR SR SR S SROFCIIR SISO A
— NN T NN~ OWW OO I~ 0mOTN~ oW
— N .(\l .\—i - .(‘\l N = N N = N N
Thoi gian (gio) Thoi gian (gio)
50 Nong d PM, . tai vi tri HCM-US - 03/2020 . .
. —&— Kéi qui mo phong Hinh 3. Két qua so sanh ndng do PM25md phong
=P -=®-- Két qué quan tric v6i thue do cua 3 tram quan trac ty dong thang
ES 03/2020.
30
z
<20
o
=1
~<Q 10
Z
0
e N Y Y o N N N Y o e N N o e e e N e
MMM 00 e d M MMM W0 W w N~~~
Db b m PG g g g S S e
O O O O O O O M MOMOMOMO®MO®MO®MOMMMM®M
© O T~ 0 MO O O O O O O O O O O O o O
— = N N = N N I~ O n O @ < I~ 00 MO~ O W0
- N - N N = N AN = N N
Thoi gian (glo)
60 Nong d§ PM2.5 tai vi tri DN1 - 04/2020 Nong d9 PM2.5 tai vi tri DN2 - 04/2020
~ 40
— 3]
% 50 —o—Kétquamo phong | | £
g 40 == -- Két qui quan tric 2 30
E 30 = 20
< 20 oy
e 10 2 10 —®— Ket qua md phong
.5 2 -~ --Két qua quan tric
Z 0 0
L Cc Cc Cc . Cc Cc Cc Cc CcCcCc Cc c Cc Cc C C
SESITfSCORAGRAREEL | CEreEIoanaRAREAREEE
e8I soReeegSez88328 B8988sg333332333333332
T TYNEINAIIA]IISSS SNSRI ERILQIBRIE
Thoi gian (gio) Thoi gian (gio)

Nong d¢ PM2.5 tai vi tri HCM-US - 04/2020

[*2]
o

Hinh 4. Két qua so sanh ndng d6 PM2s mé phong

& —@— Két qua md phong L. 5 . N ,
£ 50 - - Két qui quan tréc v6i thue do cua 3 tram quan tric ty dong thang
=
240 04/2020.
230
<
S 20
-8
2 10 A
0
L Cc CcCcccccCcccc o cc c Cc Ccc o
I e e e e B o R e B S B B B T O B T o B o e e
A S A B S STV VAR UTAIATTY
o000 O Y I I T TSI I I TSI IS
LO MOV~ ANMN~NOOOOOO0OO OO0 OO
AN NN ATANNO AN O A~ O© A~ O A<
NN A NN A NN—ANN
Thoi gian (gio)




Tap chi Khi twong Thuy van 2023, 756, 42-58; doi:10.36335/VNJHM.2023(756).42-58 49

Vao thang 03/2020, gia tri chi s Nash - Sutcliffe (NSE) tai cac tram déu dat muc tot v6i
su tuong quan cao. Tai tram DN1 gid tri NSEpn1 = 0,905 (NSE > 0,9); tram DN2 véi NSEpn2
= 0,918 (NSE > 0,9); tram HCM-US gia tri NSEncwm-us = 0,880 (NSE > 0,8). Vao thang
03/2020, gi tri chi s6 Nash - Sutcliffe (NSE) tai cac tram déu hau nhu dat muc tét voi su
twong quan cao. Tai tram DN1 gié tri NSEpn: = 0,574 (NSE > 0,5); tram DN2 gia tri NSEpne
= 0,952 (NSE > 0,9). tram HCM-US gia tri NSEncwm-us = 0,936 (NSE > 0,9).

PHAN BO NONG PQ PM2.5 TRUNG BINH NGAY THANG 03/2020 TAI CA MAU
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Hinh 5. Phan b6 khong gian ndng do PMy s trung binh ngay tai Ca Mau thang 03/2020.
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3.2. Su phdn bé khéng gian nong do PMas

7 Nong d6 bui PMzs trung binh ngay thang 03/2020 c6 sy phan bb vé mat khong gian thay
d6i nhe theo giai doan dau thang 01/03/2020 - 08/03/2020, gitra thang 09/03/2020 -
20/03/2020 va cac ngay cudi thang tir 21/03/2020 - 31/03/2020. Vao giai doan dau thang,
nong do PM2s phan bo déu céac huyén trén dia ban tinh va khong vuot qua gidi han cho phép
ctia QCVN 05:13/BTNMT (murc quy dinh 50 pg/m®). Pén giai doan giira thang, nong do co

PHAN BO NONG PQ PM2.5 TRUNG BINH NGAY THANG 04/2020 TAI CA MAU
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Hinh 6. Phan b6 khong gian ndng do PMy s trung binh ngay tai Ca Mau thang 04/2020.
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xu hudng gia tang. Vao cac ngay 09, 10 va 11 nong do PM25 cao hon cac ngay con lai, ngay
c6 ndng d6 cao nhat 1a ngay 11/03/2020. Cudi thang ndng do c6 xu huong giam dén tir ngay
21/03/2020 dén ngay 31/03/2020. V6i dao dong tir 7,82-51,72 ug/m3, nong do PM2; trung
binh ngay cao nhat 1a ngay 11/03/2020 v6i muc dao dong tir 23,82-51,72 ug/m va thap nhat
vao ngay 24/03/2020 v4i muic dao dong tir 7,82-25,58 ug/m Tai thanh phé Ca Mau ndng
d6 PMz s thuong cao hon cac huyén con lai. Vé phan b6 néng do PMz s trung binh hang gio
trong ngay thang 03/2020 (Hlnh 5), ndng do trung binh hang gi¢ ¢ cac ngay c6 xu huéng dao
dong kha tuong dong, v61 nong do cao thuong xuat hién tir 9 dén 15 gio. Nong do giam dan
vao budi chiéu tbi va sang som. Nhin chung ndng d6 PMas trén toan dja ban tinh Ca Mau
vao thang 3 déu khong vuot ngudng cho phép cia QCVN 05:13/BTNMT.

Nong d6 PMas trung binh ngdy cia thang 04/2020 ¢ su phan bd khong gian thay ddi
nhe theo giai doan ddu giita thang 01/04/2020 - 20/04/2020 va cac ngdy cudi thang tir
21/04/2020 - 30/04/2020. Pau thang, ndng d6 PM2s phin bd déu cac huyén trén dia ban tinh
va khong vuot qua gioi han cho phep cua QCVN 05:13/BTNMT (muc quy dinh 50 ug/me).
Cubi thang, ndng dd co xu hudng gia tang. Vao cac ngay 21, 22 va 23 nong d6 PM2s cao
vugt mirc cho phép tai hau hét cac huyén va thanh phd nhu thanh phé Ca Mau, huyén Ngoc
Hién, huyén Cai Nudc, huyén Pam Doi, huyén Pha Tan, huyén Théi Binh, huyén Tran Vin
Thot va huyén U Minh. Déc biét ngay 22/04 né)ng do PM2s vuot gidi han trén toan dia ban
tinh Ca Mau. Véi dao dong tir 7,05-114,42 pg/md, 3/30 ngay trong thang d vuot qua gidi
han cho phép cia QCVN 05:13/BTNMT. Trong d6, nong dd PM 5 trung binh ngiy cao nhat
la ngay 21/04/2020 voi mic dao dong tur 14,94-91,05 pg/m®, va thip nhat vao ngay
02/04/2020 véi mirc dao dong tur 7,05-18,83 ug/m Vé phan bb ndng d6 PMas trung binh
hang gi¢ trong ngay thang 04/2020 (Hinh 6), nong d¢ trung binh hang gi¢ ¢ cdc ngay c6 xu
huong dao dong kha tuong dong, voi ndng do cao thudng xuét hién tir 6 gio dém dén 9 gio
sang va tir 18 dén 23 gio.

3.3. Su phu thuoc néng do PM> s vao cac yéu 16 khi twong

Mbi quan hé giita ndng do PM25 v6i 03 bién khi tugng (x1 - van toe gio Ws, Xz - hudng
gi6 Wa va Xs - nhiét do T) xem xét (meteorological variables) dugc xac dinh bang cac hé s
Bk trong cac phuong trinh hdi quy tuyén tinh da bién (Multiple Linear Regression) twong tng
gan voi cac bién khi twgng X1, X2, X3.

Bang 4. Phuong trinh tuong quan gitra gia tri ndong dd PM2s v6i van toc gié, huéng gio va nhiét do,
hay Cemzs = F(Ws, W va T) tai Ca Mau tai thoi diém thang 03 va thang 04.

Ky hiéu Phwong trinh twong quan xiy dung
KT1 -115,8590+0,8609x1-0,0450x2-0,0265x%3 R%=0,0472
KT2 46,1239+1,0330x1-0,0177x,-0,0599%3 R? =0,0096
KT3 19,9078+0,7899x1-0,0181x2+0,0272x3 R? =0,0090
KT4 25,1164+0,5927x1-0,0200x2+0,0128x3 R? =0,0065
KT5 37,6099+0,8148x1-0,0299x2-0,0264x3 R?=0,0083
KT6 -34,9415+0,0783x1-0,0269x2+0,2171X3 R?=10,0093
KT7 23,4061+0,9358x1-0,0305x2+0,0159x3 R%=0,0107
KT8 7,9582+0,0555x1-0,0319%,+0,0770x3 R%=0,0054
KT9 16,6495+1,6425x,1-0,0406x2+0,0419x3 R%=0,0322

Ttr cac ham s tuong quan co thé nhan thiy tai toan bd vi tri tir KT1 dém KT9 gia tr1
nong d6 bui PMzs c6 mot mbi twong quan thuan véi xu huéng ting lan luot 0,8609 pg/m®
1,0330 ug/m3 0,7899 ug/m3 0,5927 pg/md, 0,8148 pg/m?®, 0,0783 pg/m?®, 0,9358 ug/m3
0,0555 pg/m?, 1,6425 pg/m? d6i voi moi 1 don vi (1 m/s) van téc gi6 Ws tang 1én (khi hudng
glo Wi va nhiét do T khong thay dd1). Nguoc lai yéu tb hudng gio co sy tac dong nghich khi
d6i voi mdi 1 don vi (1°K) hudng gié Wy thay doi theo chiéu hudng tang thi ndng do bui
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PMz2s lai c6 xu hué’ng giam lan lu’(_)rt la 0,0450 ug/mS, 0,0177 ug/m3 , 0,0181 ug/m3, 0,0200
pg/m?e, 0,0299 pg/me, 0,0269 pg/m?, 0,0305 pg/mé, 0,0319 pg/mé, 0,0406 pg/m? (khi van tbe
gio Ws va hudng gio Wq khong thay d6i). Tai cac vi tri KT3, KT4, KT6, KT7, KT8 va KT9
gia tri ndong d6 bui PMa2s c6 mbi tuong quan thuén khi 1 don vi (IOK) nhiétdo T tang 1én lan
luot 14 0,0272 pg/m?, 0, 0128 pg/me, 0,2171 ug/m 0,0159 pg/m?, 0,0770 pg/m?®, 0,0419
pg/me. Nguoc lai gia tri ndng d6 bui PM2s c6 moi twong quan nghich khi 1 don vi (1°K)
nhiét d6 T ting 1én tai cac vi tri KT1, KT2 va KT5 1an luot 1a 0,0265 pg/m?®, 0,0599 pg/m?
va 0,0264 pg/mé. Nhu vy, trong ca 03 yéu t6 khi twong phan tich thi van toc gi6 co dong
gop cho viée gia ting mirc ndng d6 PM2 s tai tinh Ca Mau giai doan thang 03/2020 va 04/2020
(ty 1¢ thuan), hudng gié ty 1é nghich dén viéc gia ting ndong dd6 PMas, trong khi d6 nhiét do
c6 muc do tac dong phurc tap hon tuy thudc vao tirng khu vye khéac nhau.

Bang 5. Mo ta khi tugng khu vuc nghién ctru tai thang 03 va 04/2020.

STT Ky hi¢u Vin toc gi6 trung binh (m/s) Huéng gi6 Loai gié chii yéu
1 KT1 2,57 Pong - Pong Nam Gio yéu
2 KT2 2,71 Pong - Bong Nam Gi6 yéu
3 KT3 2,64 DPoéng - Pong Nam Gio yéu
4 KT4 3,01 Pong - Bong Nam Gié yéu
5 KT5 3,05 Pong - Bong Nam Gi6 yéu
6 KT6 2,73 Pong - Dong Nam Gié yéu
7 KT7 3,31 Pong - Bong Nam Gi6 yéu
8 KT8 3,17 DPoéng - Pong Nam Gi6 yéu
9 KT9 2,07 Dong Pong Nam Gié yéu

Giai doan thang 03, 04/2020, hudng gi6é chu yéu tai khu vuc nghién ctru 1a boéng -Dong
Nam, van tdc gid tai cac vi tri kha thip, van toc gio trung binh 2,07-3,31 m/s, chu yéu la glo
yéu (39-54 4%) va gi6 nhe (26-44 3%) (Hlnh 7) Tai vi tri KTl g10 yeu chiém 54,4% va gi6
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Hinh 7. Ban d6 hoa gi6 tai tinh Ca Mau thoi diém thang 03 va 04/2020.
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nhe chiém 26%; Tai vi tri KT2 gio6 yéu chiém 39% va gi6 nhe chiém 30,5%; Tai vi tri KT3
gié yéu chiém 40,4% va gi6 nhe chiém 28,6%; Tai vi tri KT4 gi6 yéu chiém 45,1% va gi6
nhe chiém 33,7%; Tai vi tri KT5 gié yéu chiém 47,1% va gié nhe chiém 34,9%; Tai vi tri
KT6 gi6 yéu chiém 45,3% va gid nhe chiém 29,3%; Tai vi tri KT7 gi6 yéu chiém 45,1% va
gi6 nhe chiém 44,3%; Tai vi tri KT8 gio yéu chiém 51% va gi6 nhe chiém 34,5%; Tai vi tri
KT9 gi6 yéu chiém 51% va gio rat nhe chiém 29,3%.

3.4. Su phu thudc nong @é PMasvao phdt thdi

Trong muc nay thuc hién danh gia mtrc do dong gdp phat thai theo tirng khu vuc va theo
timg loai tién chat phat thai. Ty 1& dong gop gy 6 nhidm dbi voi timg khu vuc va timg loai
tién chit tir cac nhém nganh/hoat déng nhan tao (sectors) ciing duoc phan tich. Két qua phan
tich, danh gia mirc déng gdp phat thai theo ting tién chat trén toan dia ban tinh Ca Mau va ti
1€ dong gop cua timg nhom nganh/hoat dong theo ting tién chat.

Dbi véi mdi quan hé phy thudc ndng d6 PMas vé6i cac phat thai SOz, NOx, NHs,
NMVOCs, OC, CO, va BC duoc thuc hién va duogc biéu dién duéi dang: Cpm2s = F (Esoz,
Enox, Enms, Enmvocs, Eoc, Eco va Egc). Két qua cac phuong trinh hdi quy duge xay dung thé
hién moi tuong quan da bién gitra 07 loai phat thai tién chat (X1, X2, X3, X4, X5, X6 VA& X7) ddi
v6i gié tri ndng do bui PM2 s tai tinh Ca Mau (y2,) duoc thé hién trong Bang 4.

Bang 6. Phuong trinh twong quan da bién gitra gid tri ndng d6 PMas voi 07 loai phat thai tién chat,
hay Cpmz2s = F (Esoz2, Enox, Ennz, Enmvocs, Eoc, Eco va Egc).

Thoi gian Phwong trinh twong quan
03/2020  y21= 505,9025+3,4778x%, — 27,3894x3 + 4,6143x4 + 22,7662x5— 0,0353Xs R:2=0,1681
04/2020  y22= - 422174+4,3551x;1 — 99857,237xX, +2,8993x4 + 0,6892 x5 — 0,0005xs R,?=0,1716

Hé sb tuong quan tai cac thang 03/2020 va 04/2020 lan luot co gia tri 1a Ry = 0,4101, R,
= 0,4143. Sy tuong quan da bién cta 07 phat thai tién chat dic trung nhu trén déu da giai
thich dugc nhiing anh hudng trong su thay ddi & mire gia tri néng do bui PM3 5 tai toan dia
ban tinh Ca Mau. Gia tri néng do bui PM2 s tai thang 03/2020 c6 xu hudng tang ddi voi mdi
1 don vi (1 kg/ngdy) phat thai ctia chit NOx hodc NMVOCs hoic OC ting 1én (khi 06 tién
chat con lai khong thay doi), cu thé dbi voi Enox nong d6 PMa s tang 3,4778 (ug/m?®); dbi véi
Enmvocs nong do PM2stang 4,6143 (ug/ m?®); d6i véi Eoc nf)ng do PM2stang 22,7662 (ug/md).
Nguoc lai, gia tri noéng do bui PMzsco xu hudng giam d6i véi mdi 1 don vi (1 kg/ngay) phat
thai cua chat NH; hodc CO ting 1én (khi 06 tién chat con lai khong thay d6i), cu thé dbi véi
Ennandng do PMazs giam 27,3894 (ug/m®); ddi voi Eco nong d6 PM2s giam 0,0353 (ug/m?).
Tir d6, ¢6 thé thiy rang trong ca 07 phat thai tién chét phan tich thi NOx, NMVOCs va OC
¢6 dong gop cho vi€e gia tang mirc nong do PMas tai Ca Mau vao thang 03/2020

Gié tri ndng d6 bui PM25s tai thang 04/2020 c6 xu huong tang d6i voi m01 1 don vi (1
kg/ngay) phat thai ciia chat SOz hoic NMVOCSs hoic OC ting 1én (khi 06 tién chét con lai
khong thay doi), cu thé ddi voi Esoz nong do PMs ting 4,3551 (ug/m®); doi véi Enmvocs
nong do PMys tang 2,8993 (ug/m?); ddi vi Eoc nong do PM s ting 0,6892 (ug/m®). Tir do,
c6 thé thay rang trong ca 07 phat thai tién chét phan tich thi SOz, NMVOCs va OC c¢6 dong
g0p cho viéc gia tang murc nong do PM2 s tai Ca Mau vao thang 04/2020.

Trong d6, vao thang 03/2020 mirc d6 dong gbp clia cac tién chat dén nhom nganh/hoat
dong chinh sau: (1) San xuét dién voi phat thai NOx nhiéu nhit (chiém 52%), ké dén 1a CO
(46%); (2) Dot chit thai néng nghiép phat thai CO nhiéu nhit (chiém 87%), ké dén 1a
NMVOCs (5%); (3) Quy trinh cong nghiép phat thai CO nhiéu nhét (chiém 53%), ké dén 1a
NMVOCs (31%); (4) Dat ndng nghiép phat thai NHs nhiéu nhit (chiém 84%), ké dén 1a CO
(14%); (5) Van tai dudng bd phat thai CO nhiéu nhat (chiém 88%), ké dén 1a NMVOCs (8%);
(6) Chat thai ran va nudc thai phat thai NMVOCSs nhiéu nhét (chiém 42%), ké dén 1a NH3
(37%); (7) Khu dan cu va cac khu vuc khac phat thai CO nhiéu nhét (chiém 76%), ké dén 1a
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NMVOCs (11%); (8) Tau phat thai SO2 nhiéu nhat (chiém 90%), ké dén 1a NOx (5%); (9)
chin nudi tir néng nghiép phat thai NHz nhiéu nhat (chiém 98%); (10) sir dung nhién liéu hoa
thach phat thai NMVOCSs nhiéu nhét (chiém 61%).

Giai doan thang 04/2020 mtrc d6 déng gop cua céc tién chit dén nhém nganh/hoat dong
chinh nhu sau: (1) San xuat dién véi phat thai NOx nhiéu nhit (chiém 51%), ké dén 1a CO
(44%) va SOz (3%); (2) D6t chat thai néng nghiép phat thai CO nhiéu nhét (chiém 88%), ké
dén 1a NMVOCs (5%); (3) Quy trinh cong nghiép phat thai CO nhiéu nhét (chiém 45%), ké
dén 1a NMVOCs (26%) va SOz (14%); (4) Dat nong nghiép phat thai NHz nhidu nhat (chiém
74%), ké dén 1a CO (16%) va NOx (10%); (5) Vén tai dudng bd phat thai CO nhiéu nhét
(chiém 86%), ké dén 1a NMVOCs (9%) va NOx (4%); (6) Chét thai ran va nudc thai phat
thai NMVOCSs nhiéu nhat (chiém 49%), ké dén 1a NHz (42%); (7) Khu dan cu va cac khu
vuc khac phat thai CO nhiéu nhat (chiém 78%), ké dén 1a NMVOCs (11%); (8) Tau phat thai
NOx nhiéu nhét (chiém 48%), ké dén 1a SO2 (43%); (9) chan nudi tir ndéng nghiép phat thai
NH; nhiéu nhét (chiém 100%); (10) sir dung nhién liéu héa thach phat thai NMVOCS nhiéu
nhét (chiém 72%).
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Hinh 8. Phan bo khong gian tai luong cac phat thai tién chat tai Ca Mau thoi diém thang 03/2020.
A A
4. Két luan

Nghién ctru di dat dugc cac két qua chinh sau day:

Thtt nhat, & md phong duoc nong d6 PM.s cho hai thang mua kho la thang 03 va 04
nim 2020 tai tinh Ca Mau. Két qua mo phong cho thiy ndng do PMa s trung binh 24 gid cia
thang 03/2020 chua vugt ngudng giGi han cho phép cia QCVN 05:13/BTNMT, gié tri nong
d6 dao dong trong khoang 7,82-51,72 pg/me. Gia tri nong do PMas trung binh 24 gio giai
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doan thang 04/2020 1a 7,05-114,42 pug/m?. Vao thang 04 da c6 3/30 ngay vuot ngudng gia tri
cho phép tir 1,21-1,27 1an tuy vao thoi diém va vi tri. C6 thé thay duoc ndng d6 PM2s cia
thang 04 cao hon thang 03 va ndong d6 PMa2s khu vuc thanh phd Ca Mau cao hon cac vj tri
con lai.

Thir hai, dd mé phong duoc cac yéu t khi twong cho ca hai thang 03 va 04 nam 2020.
Vian toc gié tai khu vire nghién ctru kha thap, chu yéu 1a gid yéu va gié nhe, hudng gié chi
yéu 1a Pong - Pong Nam. Van tdc gio trung binh ctia khu vyc trong hai thang 1a 2,07-3,31
m/s, gi6 yéu dao dong tir 39-54,4% va gié nhe dao dong tir 26-44,3%.

Thir ba, da danh gia dong gop cua cac phat thai tién chat vao 6 nhiém PMas. Dua trén
két qua phan tich trong nghién ctru, 07 tién chat SOz, NOx, NH3, CO, BC, OC, NMVOCs la
cac dang tién chit co dong gop chinh dén 6 nhidm bui PM25s tai tinh Ca Mau.

Thir tu, da tim ra m61 trong quan gitra gia tri PMas va cac yéu t6 khi twong. Cu the trong
ba yéu t6 khi twong phan tich thi vén tdc gid c6 dong gbop cho viée gia ting mirc ndng do
PMg;s tai tinh Ca Mau giai doan thang 03/2020 va 04/2020 (ty 1€ thuan), huéng gio6 ty 1¢
nghich dén viéc gia ting ndng d6 PMys, trong khi d6 nhiét d6 co6 muc do tac dong phirc tap
hon tuy thudc vao tung khu vuc khac nhau.

Trong nghién ciru ndy van ton tai mot s han ché co thé dan dén sy khong chic chin
trong két qua dat dugc va tao ra sai sb cho cac phan tich, danh gia nhu sy han ché vé dir liéu
ndéng do PMz s thuc do. Cu thé, bo sb liéu thuc do dugc st dung dé kiém dinh mé hinh 1a tir
cac tram quan tric tai Tp. HCM, Binh Duong va Déng Nai. Du c6 nhiing han ché nhit dinh
trong két qua nghién ctru duoc trinh bay nhung két qua cua dé tai da cung cip dugc nhiing
thong tin c6 gid tri lién quan dén dong gdp clia phat thai tién chét ciing nhu khi twong cho su
hinh thanh PM2s, tao co sd cho cac nghién ciru tiép theo tai tinh Ca Mau.
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bong gop cia tac gia: Xy dung y tuong nghién ctru va dat ra bai toan: B.T.L.; Viét ban
thao, chinh stra bai bao: B.T.L.‘; Xir 1y so liéu: N.T.X.; Viét bao cao k¥ thuat; chinh stra bai
bdo: N.T.X.; GIS, bién luan phan khi tuong, xay dung phuong trinh twong quan: N.C.M.D.

Loi cadm on: Ching t6i xin cam on Trudng Pai hoc Bach Khoa, PHQG-HCM da hd tro cho
nghién curu nay.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tip thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong ¢o6 su tranh chap loi ich trong nhom tac gia.
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Simulating PM2s dust pollution and analyzing related factors —
The case of Ca Mau province, Vietnam
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Abstract: PM: ;s air pollution is a factor that seriously impacts human health not only in
large urban areas, but also affects rural provinces, in this case study, Ca Mau province.
Currently, the Provincial People’s Committee is in the process of developing an air
environment quality management plan for the entire province. In which the task of assessing
fine dust pollution is set. To solve this goal, the pair of WRF/CMAQ models is used on the
one hand to form a pollution distribution map, and on the other hand to find the dependence
between the level of PM2s pollution and emissions factors and meteorology. The
anthropogenic and biological (natural) emissions inventory data set from the global
emission inventory source ECCAD (Emissions of atmospheric compounds and compilation
of ancillary data) is used. Simulation results performed for 2 typical months of the 2020 dry
season show that the average 24-hour PM s concentration in March 2020 has not exceeded
the allowable limit of QCVN 05:13/BTNMT, the level concentration fluctuates between
7.82-51.72 ug/m?. The average 24-hour PM_s concentration value in April 2020 is 7.05-
114.42 pg/me. The results of analysis of concentration dependence on emissions and
meteorology were also analyzed and were clarified.

Keywords: WRF/CMAQ models; PM2s; Meteorology; Emission; Ca Mau.
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