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MUC LUC
Bai bao khoa hoc

Tran Thanh Tung, Tran Ping Hung: Nghién ctru
g dung anh Sentinel 2 danh gia dién bién duong bo
va bién do6i dia hinh day bién khu vuc ctra Nhat Lg,
Quang Binh
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Bai bdo khoa hoc
Nghién ctru rng dung anh Sentinel 2 danh gia dién bién duwong bo
va bién doi dia hinh day bién khu vue cira Nhat Lé, Quang Binh

Tran Thanh Tung!", Tran Ping Hung?

! Khoa Cong trinh, Truong Dai hoc Thiy Lgi; t.;.tung@tlu.edu.vn
2 Vién Khoa hoc Khi tuong Thuy vin va Bién doi khi hau; danghung2261991@gmail.com

*Téc gia lién hé: t.t.tung@tlu.edu.vn; Tel.: +84-913229895

Ban Bién tip nhan bai: 15/1/2023; Ngay phan bién xong: 24/2/2023; Ngay dang bai:
25/2/2023

Tém tit: Hién nay cong tac do dac giam sat duong bo, dia hinh dy bién con gap nhiéu khé
khin do van dé kinh phi va kho thuc hién duoc thuong xuyén. Cong nghé vién tham voi loi
thé vé pham vi bao phu, thoi gian xir 1y, chi phi hgp ly s€ 1a mot cong cu hiéu qua dé hd tro
giam sét cac hoat dong nay. Bai bao nay trinh bay két qua giai doan dién bién duong bo va
bién d6i dia hinh day bién tai khu vuc cira Nhat Lé, tinh Quéng Binh sau tran 1l lich st
thang 10, nim 2020 bang anh vé tinh Sentinel 2. Twong quan giita d6 sau giai doan tir anh
Sentinel 2 va d¢ sau do dac da dugc thiét 1ap theo phuwong phéap ciia Stumpf dé giai doan dia
hinh day bién ving cira Nhat Lé trudce va sau tran 1d lich str. Két qua giai doan cho thay
duong bo va dia hinh day bién vung ctra Nhat L¢ c6 su bién d6i 16m sau tran 1 lich st. Lach
chinh chay qua ctra Nhat Lé da bi x6i sau thém hon 3 m va xuat hién 1 ving bdi tu kha 16n
bén ngoai cira. Cac két qua giai doan trén 14 tai liéu quan trong gidp phan tich bién ddi hinh
thai cira Nhat Lé, gop phan dé xuat giai phap chinh tri, ting cuong kha ning thoat 1ii cho
clra song nay trong tuong lai.

Tir khéa: Ctra Nhat L¢; Pia hinh day bién ven bo; Bién doi dudng bd; Anh vé tinh; Lii lich
su.

1. Mé diu

Dt ligu d6 sau la mot thanh phan quan trong cua khu vuc bién vi mot s hoat dong va
co so ha ting duoc thyc hién ¢ day va bé mat bién. Tam quan trong cua phep do d6 sau cang
16n d6i nhitng khu vire ¢6 ving nudc ndng, chiang han nhu bén cang. Theo truyén théng, cac
thiét bi duoc str dung dé wdc tinh do sau 1a may do hoi am (May do hdi 4m don tia hodc da
tia) hoic thiét bi LIDAR duoc lp dit trén cac tau dugc thiét ké dic biét c6 hinh dang cu the
[1]. Nhimng phuong phap nay co két qua do dac rat chinh xac, tuy nhién chung cling rat ton
thoi gian va chi phi [2-3]. LIDAR v&i cong nghé bay quét chup anh s6 1a mot phuong phap
khac da duoc trién khai dé wdc tinh d6 siu c6 hiéu qua vé chi phi so v6i trén tiu cung cap
pham vi bao phii khu vuc cao nhanh hon [4-6]. Trong nhitg nim qua, nhiéu nghién ctru da
str dung mot s6 hinh anh vé tinh quang hoc dé trich xuat dir liéu do sau. Cac cam bién da phd
nay cung cap nhiéu dai budc song c6 thé ap dung cho cic mé hinh _nay, dédc biét la cac dai
mau lyc va lam c6 thé xuyén t6i d6 sau 20 m dudi mat bién trong diéu kién nudc trong [7]

Tu liéu vién thadm véi do phan gidi khong gian trung binh, dit liéu m& va cung cap mién
phi di thu hat duoc sy quan tdm 16n caa cac nha nghién ctru. Trong nhidu niam, cac nghién
ctru khac nhau d3 duge thuc hién dé udc tinh do sau st dung céc vé tinh Landsat—7 ETM+
va Landsat-8 LDCM c6 d6 phan giai trung binh (kich thudc pixel 30 m). Cac thuat toan phd
bién nhét dugc str dung trong cac nghién ciru nay 1a log tuyén tinh [8-9] va cac md hinh phi
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tuyén tinh [10]. Chang han, thuét toan phi tuyén tinh da dugc ap dung cho anh Landsat trong
khu vuce Bién Wadden ctia Ha Lan [11] v6i hé s6 x4c dinh (R?) 12 0,85 va sai sb binh phuong
gbc (RMSE) 3,12 m; trén Pao Thousand [12] véi R? = 0,90 va RMSE = 0,86 m ddi véi do
sau [én t6i 10 m va tai khu vuc ven bién Dakshina Kanada & An D9, vinh Kastela ¢ gitta bién
Adriatic véi R? 120,90 [13].

O Viét Nam, cac nghién ctru do sau dya trén tu liéu vién tham van con kha mdi mé, Phan
Quéc Yén nam 2017 da sir dung anh v¢ tinh Lansdat 8 dé ude tinh do sau khu vuce nude néng
ven dao Truong Sa lon. Két qua cho théy rﬁng: do sau tbi da dat duoc 1a 12m nudc; hé sb
twong quan ctia md hinh R? 12 0,924; RMSE 1a 0,99 m [14]. [15] d3 giai doan dia hinh d4y
bién ven bo khu vuc cira Tién Chau tinh Phu Yén str dung anh v¢ tinh Sentinel 2. Cac két
qua giai doan dugc so sanh voi cac s liéu khao sat dia hinh cung thoi ky cho két qua rat tot
v6i hé sb tuong quan giita ti 16 suy giam tin hiéu va do siu co gia tri R*= 0,85.

Bén canh viéc do sau, danh gia dia hinh ddy, cong tac theo doi bién dong duong bo cling
rat quan trong. Cong nghé theo ddi bién dong dudng bo duoc ap dung rong rdi nhat trén thé
gidi hién nay van 13 st dung anh vién tham da thoi gian két hop voi hé théng thong tin dia ly
(GIS), day la phuong phap hiéu qua cho viéc theo do1 va tinh toan cac bién dong duong bd
bién va ciing duoc ap dung pho bién ¢ Viét Nam. [16] da s dung anh Landsat va Spot theo
phuong phap chiét suat kénh 5 két hop voi ti s6 anh giita kénh 2 va 4, ty s6 anh gitra kénh 2
va 5 cung dit liéu dia hinh dé phén tich sy thay doi ciia duong bo bién, Méi day, [17] trinh
bay tong quan danh gia vé cac phuong phap xir Iy hinh anh duoc sir dung dé giai doan duong
bo sir dung anh vién tham. Nghién ctru da st dung ba phuong phap: phan ngudng, t6 hop
mau va ti 1¢ anh dé giai doan dudng bd bién bang dir liéu anh LANDSAT.

Tai Viét Nam, [18] da s6 hoa truc tiép dudng bo tir anh vé tinh Landsat TM dé danh gia
thyc trang x6i 16 bo bién va suy thoai ring phong ho khu vye Go Cong Dong, tinh Tién
Giang, sau d6 chdong xép dé danh gia bién dong dudng bo. [19] dd s dung anh Landsat dé
xac dinh tc d x6i 16, boi tu cho khu vure bd bién mili Ca Mau bang phuong phap ti s6 anh
do Alesheikh dé xuat [20] va cong cu DSAS.

Céc nghién ciru trén hau hét déu str dung anh vé tinh Landsat v6i do phan giai anh khong
cao (30 m) dan t6i két qua giai doan duong bd, day bién s& ¢ sai s6 16n. Mot ton tai 16n nira
clia cac nghién ciru trén 1a méi chi danh gia dugc riéng 1é bién dong ctia bé mit bd bién hodc
dia hinh day ma chua danh gia dugc tong hop, ddy du cia ca 2 qua trinh. VAy nén can thiét
nghién ciru phat trién 1 phuong phap dé ing dung anh vé tinh véi do phan giai cao hon anh
Landsat dé danh gia dong thoi duong bo va dia hinh day bién cho mot khu vuc s& c6 ¥ nghia
thuc tién 16n.

Ctra Nhat L¢ 1a cura thoat 11 duy nhat cua toan bd luu vuc song Nhat Lé, d@)ng thoi ving
ha luu song Nhat Lé con 1a thanh phé du lich bién 16n ning dong véi dong dan cu. Thang 10
nam 2020, tinh Quang Binh bi trdn mua I 16n, trong d6 co tran 11 lich st trén luu vyce song
Nhat Lé, dién ra tir ngdy 16/10 dén 21/10/2020. Ving dong béng cac huyén Lé Thuy va
Quang Ninh trén luu vyc séng déu bi ngap Ging siu va kéo dai nhiéu ngay.

Dé danh gia duoc chi tiét anh hudng cia tran 1 lut lich st thang 10/2020 d&én dia hinh
day va duong bo ctra Nhat Le. Bai bao nay s€ su dung anh v¢ tinh Sentinel 2 v&i do phan giai
khéng gian (10 m) va d6 phan giai thoi gian (5 ngdy) t6t hon nhiéu so véi anh vé tinh
LANDSAT dé danh gia bién dong duong bo, dia hinh day bién khu vuc cira Nhat Lé.

2. Phwong phap nghién ciru va s6 li¢u thu thap
2.1. Pham vi va khong gian nghién ciru

Khu vuc nghién ctru 1a ving cira bién Nhat Lé, ¢6 toa d6 dia Iy 17°28°~17°30” d6 vi bic
va 106°36°~106°39” d¢ kinh dong (Hinh 1a), 1a mot trong nhiing ciia bién c6 dia hinh day
bién bién d6i kha phtc tap va thuong xuyén bi bdi tu trong mua hé va dich chuyén, x6i 16
manh trong muia mua bao. bé danh gia bién dong bo bién khu vuc cua Nhat L¢, viung nghién
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ctru dugc chia thanh 3 khu vire nhé (Hinh 1a). Khu vuce 1 nam & phia bic cira Nhat Lé, khu
vuc 2 ndm & phia nam ctra, con khu vue 3 nam tir gitra cdu Nhat Lé 1 va 2 ra dén ctra bién.

Xi Quang Pha
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¥

@)

Phurong Hai Thanh /

) }('lil’:lr Nhat L¢

—
E ——
P)\un‘mg

% CHU GIAI
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hUVl,I’C?) \ Ciu Nhit L¢ A S ] ——— Ranh git hanh chinh
Bio Ninh otigh Saisand

Phuong
Hii Dinh

Thdy e

Hinh 1. (a) Pham vi dia 1y khu vuc nghién ctru; (b) Cac vi tri khao sét, do dac thuc té tai cira Nhat Lé.
2.2. Dt liéu swr dung trong nghién curu

2.2.1. S6 liéu d6 sau day bién thyc do

Dé phuc vu cho viéc giai doan dia hinh day bién, nghién cru di sir dung bod s6 liéu khao
sat dia hinh day bién, do dac thang 6/2021, véi ty 1& 1/5000, duong ddng mirc 2 m, dia hinh
cép V do Trudng Pai hoc Thiy lgi thuc hién trong khudn khd ctia nhiém vu khoa hoc cong
nghé cip B Nong nghiép va Phat trién nong thon [21]. Pham vi khao sat dia hinh day bién
1a tir ciu Quan Hau ra dén ngoai ctra bién 2 km va mé rong vé 2 phia bic va nam cira mi
bén 2 km. Nghién ctru s& sir dung s6 liéu ciia hon 2000 diém do sau tai khu vuc bén ngoai
ctra dé hiéu chinh két qua giai doan dia hinh tir anh vién tham. Cac diém khéo sat dja hinh
day bién phia ngoai cira Nhat Lg, sir dung trong nghién ctru duge trinh bay (Hinh 1b).

2.2.2. S6 liéu anh vé tinh

Dir li¢u dugc st dung trong nghién ctru la dir liéu anh vé tinh Sentinel 2 v6i d6 phén giai
khong gian 10m, d6 phén giai thoi gian 5 ngdy voi 12 kénh pho. HE toa d6 st dung trong anh
la UTM hé chiéu WGS1984. Anh dugc download tai dia chi: https://scihub.copernicus.eu/.

Bang 1. D{r liéu anh thu thap phuc vu cho nghién ctu.

2
A

STT Tén 4nh Dau iy nhgnann  Cl00han Dophan - Quy
do anh gidi dao
S2A_MSIL2A_20200724T031
L o5l Nopia Rits Tasoxe 2 24/07/2020 10h15p iom 118
S2A_MSIL2A_20210311T031
2 “oul Nota Ruts Tasoxe 2 11/03/2021 10h15p om 118
g S2AMSIL2A 202106197031 19/06/2021 10h15p om 118

541_N0300_R118 T48QXE

bé giam sat bién dong duong bo va dia hinh day bién khu vuc ven bo tai ctra Nhat Lé,
can phai thu thap dugc it nhéat 2 anh vé tinh Sentinel 2 trudc va sau thoi diém xudt hién tran
lii lich sir thang 10/2020. Nghién ciru da Iya chon cac anh ¢ chét lugng t6t nhét, it anh huong
ctia may va dai dién cho cac thoi diém trudce va sau khi xudt hién 1i lich su, tuong ing vao
thang 7/2020 va thang 3/2021. Ngoai ra, nghién ctru cling thu thap thém 1 anh chup vao ngay
19/6/2021, gan véi thoi gian t6 chire khao sat dia hinh day bién nhét (15/6/2021) dé hiéu
chinh bd thong sb giai doan dia hinh d4y bién.
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Tt ca cac qua trinh chon anh, loc anh theo thoi gian, khong gian va do may che phu de
chon dugc nhimg anh c6 chat luong tot nhat phu hop voi thot gian nghién clru déu dugc thuc
hién trén phan mém GEE (Google Earth Engine 13 mot nén tang micn phi cho phép phén tich
khong gian dia ly dya trén di€n todn dadm may). Thong tin vé cac anh Sentinel 2 duogc thu
thap phuc vu cho nghién ctru trinh bay (Bang 1).

2.2.3. SO liéu mtrc nudc trieu

Dé danh gia dién bién dudng bd mot cach chinh xac, dudng bo giai doan can thiét phai
dugc loai di cac tac dong cua thuy triéu (nghiém triéu). Bé phuc vu nghiém triéu, nghién ctru
da thu thap sb liéu myc nude tridu gio tram Pong Hai, Quang Binh tir nam 2020 dén 2021.
Che d6 thuy tridu khu vuc Quang Binh 14 ban nhat tridu khong deu voi chénh léch do 1on
tridu giita hai l1an nudc 16n va nude rong kha 16n. Do 16n thuy tridu vao ky tridu cuong dat
1,2+1,5 m va ky triéu kém khoang 0,5+0,6 m.

2.3. Phuong phap nghién ciru

2.3.1. Phuong phap giai doan va phén tich dién bién dudng bo

Nghién ciru str dung anh Sentinel 2 ¢ mac 2A v6i cac bude tién xir 1y anh bao gom: tang
cuong chit luong anh, nin chinh hinh hoc, cit anh. Muc dich cta phwong phap nay la dé thu
thap duoc anh v¢ tinh véi do sdc nét va dé dang quan sat cac ddi tuong can nghién ctru hon.
Anh sau khi tién xur ly s€ duoc chiét tach dudng bd bang phuwong phap tinh chi s6 mNDWI
theo Hangiu Xu [22] bang ty s gitta kénh 3 (green—budc song xanh 18), kénh 8 (MIR— budc
s6ng hong ngoai trung binh) d6i v6i anh Sentinel 2.

mNDWI = (Green—MIR) (1)
(Green+MIR)

Ty s6 giita kénh 3, kénh 8 12 nho hon 1 d6i véi bé mat nudc va 16n hon 1 dbi voi dat o
khu vuc ven bién.

Sau khi x4c dinh dugc duong bo, voi mire triéu tai mdi thoi diém anh, véi do déc trung
binh trong khu vure khoang 1/50 nghién ctru tinh toan dwgc do chénh giita duong bo thuc té
s0 voi dudng bo giai doan tir anh vé tinh (Bang 2). Tir két qua tinh toan nay, thuc hién tinh
toan trén ban do v6i mdi duong bo theo thoi gian. Sau d6 tinh toan gia tri bién dong bo bién
dugc thuc hién bang DSAS, thong qua 1 md dun mo rong ciia ArcGis (Hinh 2).

Béang 2. Dt li¢u anh thu thap phuc vu cho nghién ctu.

bo . . N Muc Khodng bo KC d!;h
. N Ngay nhan Gio nhan A .. , P chuyén
STT Loai anh  phéan . . trieu thoi cach doc .
' ii anh anh didmanh quivdo 150  onhtheo
g 1 o dbc (m)
1 Sentinel 2 10 24/07/2020  10h15p am -0,46 0,46 1,15 23
2 Sentinel 2 10 11/03/2021  10h15p am -0,14 0,14 1,15 7,0
3 Sentinel 2 10 19/06/2021  10h15p am 0,21 -0,21 1,15 -10,5

2.3.2. Phuong phap giai doan dia hinh day bién ven bo bang anh vé tinh da pho

a) Tién xtr Iy anh

Dé d4nh gia bién dong dia hinh d4y bién khu vyc ctra Nhat Lé trude va sau tran 1ii lich
str thang 10/2020, bai bao sé& tién hanh xay dung phuong trinh twong quan giita dua trén dir
liéu do thuc dia va anh vé tinh thang 6/2021, sau d6 sé tién hanh ap dung phwong trinh twong
quan d6 cho céc thoi diém trude va sau li.

Quy trinh thyc hién gdm cac bude sau: 1) T1en xtt Iy anh bao gdm: hi¢u chinh d6 phan
giai khong gian dé tat ca kénh anh Sentinel 2 vé cing 1 d6 phan giai 10 m; ct anh theo khu
vuc nghién ctru dé tiét kiém thoi gian xur 1y; Xac dinh ranh gidi dat voi nude trén anh dé cac
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bién ddi dia hinh trén can khong anh huéng dén két qua xay dung twong quan va cubi ciing
13 loai bo tic dong cua anh sang phan chiéu.

Trong nghién ctru nay s& sir dung phuwong phap loai bo do [22] mé ta mbi quan hé tuyén
tinh gitta NIR (budc song cén hdng ngoai) va cac budce song nhin thiy (red, green, blue) dua
trén md hinh hdi quy tuyén tinh cia mot mau pixels anh. Cong thirc dugc miéu ta cho viéc
loai bo hién tuwong anh sang phan chiéu cta anh quang hoc da pho la:

R’i = Ri — bi (Rnir — MiNnir) (2

Trong d6 R’i 1a pixel anh da duoc loai bd hién twong anh sang phan chiéu tai kénh i; Ri
1a gié tri pixel phan xa tir kénh nhin théy i; bi 1a d6 ddc hdi quy; Rnir 12 gia tri pixel tai budc
song can hong ngoai va Minnir 13 gia tri min cua NIR tai tip hop mau.

Ditliuvién | | Tiénxuly
tham anh
l
Phan tach .
duong bo | Nghiém tricu
(MNDWI)
!
Bénh gia bicn Ban dd bién
ong dudng . done
bor (DSAS) ong

Hinh 2. Quy trinh giai doan va phan tich dién bién duong bo.

Anh Sentinel
2

I

Tien x{ ly
anh

I

Tinh todn chis8 vé dé
sdu

[

Phuong trinh twong quan gitra chi sé
dd sdu va dit lidu do dac

il

Giai doan dia hinh day
bién

Hinh 3. Quy trinh giai doan dia hinh day bién ven bo.

b) Tinh toan chi s6 d0 sau va 1ap tuong quan chi sé do sau voi do sau thuc do
Dé ldy dir liéu do d6 sau tir anh Sentinel 2 nghién ctru s€ ap dung phuong trinh dugc phat
trién bai Stumpf [10] dwa trén nguyén tic rang mdi budc séng s& co mirc hap thu khac nhau
d6i v6i nudc va mirc da dang nay trén 1i thuyét sé tao ra ti 18 giita cac kénh pho. Ti sd nay s&
thay d6i khi do sau thay d6i. M6 hinh ti s6 wdc tinh d6 sau thuc té cua Stumpf theo cong thirc
Sau:
_ In(nRyw(;))
Z=m ln(an()\j)) — Mo )
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Trong d6 Z 14 d6 sau wéc tinh (m); M1 13 hang s ¢6 thé diéu chinh dugc dé chia ti 16 voi
do sau; nla héng s6 ¢b dinh cho tit ca cac khu vuc; Ry 1a gia tri phan xa ctia nudc ¢ kénh i
hodc j; Mo 1a d¢ 1éch tai d6 sau Om. Gia tri ¢d dinh cta n duoc chon dé dam bao réng ham
16garit s& duong trong bat ky diéu kién nao va ty 18 s& tao ra mot phan tng tuyén tinh véi do
Sau.

Sau khi tinh toan duoc chi sb d6 sau tién hanh phan tich, tim méi twong quan giira gia tri
d6 sau thyc do va gia tri chi s6 do sau dé tim ra phuong trinh tvong quan wdc tinh gia tri dia
hinh day bién duya trén chi s6 vé d6 sau tai khu vue nghién ctru. Ung dung phuong trinh twong
quan d6 dé xay dung duoc ban do dia hinh day bién trudc va sau 1ii 10/2020 tai cira Nhat Lé
(Hinh 3).

3. Két qua va thio luin

3.1. Két qua giai dodn dirong bo va phan tich dién bién dwong bo

Két qua tinh mNDWI cho khu vue nghién clru va duong bo twong tng trudce va sau tran
10 (da dugc hiéu chinh thuy triéu) dugc thé hién (Hinh 4).

-
qiﬂ.
Y

CHU GIAI

—— Butg 26 20-072020

/

B4o Ninh

(b)

Hinh 4. Két qua giai doan dudng bo: (a) mNDWI ngay 24/07/2020; (b) mNDWI ngay 11/03/2021;
(c) Bién dong dudng b trude va sau li.

Két qua danh gia bién dong bo bién duogc thé hién thong qua mutc do x6i 10, boi tu va
dién tich duoc thong ké chi tiét theo tirng khu virc nghién ctru dugc trinh bay (Bang 3). Theo
d6 khu vuc 1 tic phia bd Bic cua cira Nhat Lé xu thé Boi tu chiém wu thé (Dién tich boi tu
1a 2,77 ha so véi x6i 16 1a 1,39 ha). Boi tu tap trung chii yéu va 16n nhat tai vi tri bai bién
Nhat Lé vé6i vi tri 16n nhat gan 98 m.

Bang 3. Théng ké bién dong duong bo khu vue Cira Nhat Lé sau tran 1i 10/2020.

Poan X6i 16’ (m) Béi tu (m) Di¢n tich (ha)
Lén nhit Nhé nhit Lém nhit Nhé nhit X6ilé  Boitu
Khu vyc 1 39 2 98 3 1,39 2,77
Khu vic 2 84 7 149 3,8 2,1 3,33
Khu vyc 3 137 6,3 49,7 1,7 3,24 0,88

Tai khu vuc 2 tirc bo Nam cira Nhat Lé qua trinh bdi, x6i dién ra xen k& (2,1 ha x6i mon
va 3,33 ha bdi tu). Khu vuc con cat Bao Ninh 13 khu vyc din ra qua trinh bdi ty manh mé@
nhat véi diém boi 16n nhét 1a 149 m. Vung bi x6i manh nhét 13 cac dai cat khu vuc Sunspa
Resort, Bao Ninh Sunrise voi diém x6i nhiéu nhét 1a gan 84 m.

Khu vuc 3, tir ciu Nhat Lé ra dén cira bién, qué trinh x6i chiém wu thé (dién tich x6i 1a
3,24 ha so v6i dién tich boi 1a 0,88 ha). Khu vuc bi x6i 1&' manh nhét 12 tai doi cat phia b
nam ctra song Nhat Lé véi chiéu dai x6i 16 cua doi cat 1a khoang 137 m.

Tir cac phan tich trén ta thdy rang dudi anh hudng cua tran I thang 10/2020, duong bo
khu vire ctra Nhat Lé c¢6 su bién dong rat 1on. Trude khi xay ra I, phia nam ctra Nhat Lé co
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1 doi cat 16n che chin lam thu hep dang ké chiéu rong ctra. Tuy nhién, sau tran lii lich st, doi
cat bo nam bi x6i gan hét, khdng con vét tich gi va ctra Nhat L¢ dugc mo rong ra hon 150 m
$0 voi trude do. Bun cét bi x6i1 16 tir doi cat bd nam, c6 the duge dong chay 1 day ra ngoai
ctra va tai phan bo lai & cac bai bién lan can dudi tac dong cta song.

3.2. Két qua gidi dodn dia hinh ddy bién ven bo va tinh todn thé tich boi/ x6i

Céc két qua tién xir Iy anh Sentinel 2 chup ngdy 19/6/2021 cho céc kénh pho tir dai song
nhin thay dugc trinh bay (Hinh 5).

.

Hinh 5. Két qua anh sau tién xir Iy v6i cac kénh nhin thiy cua Sent2 ngay 19/6/2021: (a) Kénh lam;
(b) Kénh luc; (c) Kénh do.

Két qua tinh toan chi s6 do do sau duoc thé hién (Hinh 6a), tiép theo 1ap phwong trinh
tuong quan giira cac gia tri thuc do (Hinh 1b) va céc gia tri dua trén chi s6 d6 sau thuc té
twong tng vura thu dugc ta dugc phuong trinh:

y =63.102 x — 53.898 4)

Trong d6 y 1a d sau nudc (m) va x 1a mic do suy giam tin hiéu (ty sb gitta phd mau
Blue/Green). Hé s twong quan ciia phuong trinh trén dat 0,75 (Hinh 6b) 1 phu hop dé mo
phong gia tri do sau thuc do véi gia tri chi s6 6 sau dua trén anh vién tham Sentinel 2.

DepthinvariantindicesB283 | 14.00

M

0.76 362 1200

y=63.102x-53.898
R?=0.7517

10.00

i
o
S

D5 sau (m)
o
8

4.00

2.00

0.00
0.840 0.860 0.880 0.900 0.920 0.940 0.960 0980 1.000 1.020 1.040 1.060

(b) Ty s0 Blue/Green

Hinh 6. (a) Két qua tinh toan chi s6 do sau thuc té cho anh Sentinel 2 ngay 19/6/2021; (b) Phuong
trinh twong quan gitra chi s6 d6 sau thuc té va dir liéu do dac ngay 19/6/2021.

Ap dung mé hinh todn y = 63.102x — 53.898 cho cac chi s6 d6 sdu cua cac anh trude va
sau lii ta dugc san pham giai doan dia hinh day bién (Hinh 7).
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Hinh 7. Két qua giai doan dia hinh ddy bién trudc va sau lii: () Trude lii (Ngay 24/07/2020); (b) Sau
lii (Ngay 11/03/2021).

Chong chp 2 binh dd dia hinh déy bién giai doan tir anh v¢ tinh sentinel 2 truéc va sau
10 ta dugc két qua (Hinh 8).

106°3730°E

Xéimon (m) |

3.00
25 -2.00 I
Kz L 1.00
) o - | 0.50 i

’ il gge o 1 000

| N i > IR R 0.50
; ; L) 1.00

.‘,‘"" 1.50
™ 2.00 r
S 300 q

| Bdity(m) i
. 7" W 'Yr'bﬂ‘ﬁ]
T\ _‘; .“_,.;_;{:‘.4'1,

172030
T
123N

n I’Jt"‘;_’*"l 1“

i B

Hinh 8. Dién bién boi x6i day bién ctru Nhat Lé trudc va sau tran 1ii thang 10/2020.

Két qua tinh toan cho thiy sau tran 1ii lich st thang 10/2020, day bién khu vuc ctra bién
Nhat Lé da c6 bién dong 16n. Khu vuc bén ngoai céac bai tridu ¢6 xu thé x6i nhe hodc khong
c6 bién d6i 16n. Bi bién ¢ phia Bic va Nam ctra Nhat Lé déu c6 xu thé bdi nhe. Lach chinh
chay qua ctra Nhat L¢ c6 sy bién d6i rd rét sau 1i lich st. Dong chay 1l c6 xu thé x6i sau lach
chinh thém khoang 3 m va phan x6i siu bj 1éch vé phia bo nam. Bun cat bj dong chay i dao
x6i tir lach chinh két hop véi bun cat tir thuong ngudn di tao thanh 1 viing bdi kha rong phia
ngoai cira Nhat Lé. Ving bdi c6 dang hinh vanh khin véi do cao bdi 16n nhét 1én t6i 3 m.
Ving bdi ¢6 xu thé 1éch phai va thoai dan vé phia nam.

Chéng chap binh dd dija hinh khu vuc cira trude va sau tran 1 lich wée tinh duoc téng
dién tich x6i tai khu vyc ctra Nhat L¢ 1a khoang 229 ha véi thé tich xo6i tuong ung la khoang
4,08 triéu m® tap trung chit yéu & khu vuc lach sdu gitta ctra va 2 lach triéu 1én & phia bac va
phia nam cura. Téng dién tich bdi tu tai cira Nhat Lé ude tinh khoang 272 ha voi thé tich boi
tu twong tng 1a 4,75 triéu m°® tap trung chu yéu & khu vuc con ngadm dang hinh vanh khin
duogc bdi cao phia ngoai cira Nhat Lé va khu vuc thém cat phia bd nam.
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4. Két luan va Kién nghi

Phuong phap ti 16 kénh anh tinh chi s6 mNDWI, phuong phap xac dinh bién dong st
dung DSAS hoan toan phu hop d6i v6i giam sat phan tich bién dong duong bo cling nhu md
hinh tuong quan gitra chi s6 do d6 sau va dir liéu do sau do thyc té y = 63.102x — 53.898 6
hé sé twong quan rat tot R? = 0,75 c6 thé duoc 4p dung dé giai doan dia hinh day bién cac
vung cira song, ven bién dbi voi anh Sentinel 2.

Céc ngudn anh vé tinh thé hé mai nhu Sentinel 2 véi d6 phan giai khong gian (10m) va
thot gian (5 ngay) cho thdy tinh wu viét so v6i cac anh vé tinh thé hé cii va tiém ning trong
giam sat bién dong vi tri duong bo blen ciing nhu giai doan dia hinh day bién ving ven b,
do vay viéc img dung cong nghé Vlel’l tham két hop GIS trong giam sat bién dong ving bd
can duoc som trién khai trong thyce té.

Mot nhuoc diém ctia anh vién tham quang hoc 14 bi anh hudng boi may va thoi tiét vay
nén trong nghién ctru mdi chi thu thap phuc vu nghién ctru dugce 3 canh anh rd nét dan dén
nhitng han ché trong xac dinh d6 chinh x4c cua két qua phan tich danh gia. Vay nén can thiét
phai nghién ctru ng dung két hop thém véi cac anh vién tham khac vi du nhu anh Radar sir
dung song dién tir khong bi han ché bai thoi tiét didc biét 1a miy trong giam sat bién dong va
tai nguyén vung bo.

Dong gop cua tac gia: Xay dung y tudng nghién coru: T.T.T.; Lua chon phuong phap nghién
ciru: T.T.T., T.D.H.; Xtr Iy s6 liéu: T.D.H.; Xay dung ban d6: T.D.H.; Phan tich két qua:
T.T.T., T.D.H.; Viét ban théo bai bao: T.D.H., T.T.T.; Chinh sira bai bao: T.T.T., T.D.H.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bd & dau, khong dugc sao chép tir nhitng nghién ciu trude day;
khong c6 su tranh chap 1¢i ich trong nhoém tac gia.
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Abstract: Currently, surveying and monitoring of the shoreline and nearshore topography
has numerous challenges due to funding constraints and is difficult to carry out on a regular
basis. Remote sensing technology with the advantages of coverage, processing time, and
reasonable cost will be an effective tool to support monitoring these activities. This article
uses Sentinel 2 satellite imagery to estimate shoreline changes and seabed topography
evolution at the Nhat Le estuary in Quang Binh province post the historic flood in October
2020. The correlation between depth of interpretation from satellite imagery and
measurement depth was established using Stumpf's method to interpret the nearshore
topography of Nhat Le estuary before and after the historical flood. The results showed that
the Nhat Le estuary's shoreline and nearshore topography significantly changed after the
historical flood. The main access channel of the Nhat Le estuary has been eroded by more
than 3 m, and a reasonably large accretion zone has formed just outside the estuary. The
above results are an essential document to help analyze the morphological evolution of the
Nhat Le estuary, contributing to proposing solutions and enhancing the flood discharge
capacity for the estuary.

Keywords: Nhat Le estuary; Nearshore topography; Shoreline; Satellite images; Historical
flood.
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T6m tat: Phan ving chét lugng nudc dua trén diéu kién st dung phuc vu cho muc dich
quan 1y, quy hoach méi truong noéi chung va cong tac quan ly moi truong do thi noi riéng,
trong d6 c6 chat luong moi truong nude. Ban dd phan ving chét lugng nude thuong sir
dung nhu céng cu danh gia da tiéu chi do cong cu nay dé ap dung, diéu chinh, c6 thé tich
hop nhiéu chi s khac nhau. Trong d6, k¥ thuat GIS va vién tham dugc st dung dé thé hién
su phan b6 khong gian, theo cac hang muc phén loai da chon. Nghién ctru nay sir dung tiéu
chuan WQI dé xdy dung ban d6 phan vung chat lugng nude trong hé théng kénh, rach noi
d6 thanh phé Ho Chi Minh dya trén két qua quan trac thu thap tir Trung tdm Quan trac moi
truong thanh phé (tir 2012-2020) va tir nguon so liéu quan trac bd sung ctia nghién ctru nay
(2021), tir d6 danh gia dugc su thay dbi ciia CLN 05 tuyén kénh rach ndi do TPHCM.
Nghién ctru ap dung phuong phap ndi suy theo khoang cach gitra cac diém quan tric va cac
diém mat cat kénh rach dé xay dung ban db phan ving chat luong nudc.

Tir khéa: Chét luong nuée; TP.HCM; WQI; Phan ving chit luong nudc.

1. Pt van dé

Nude 1a nguodn tai nguyén thién nhién v6 cung quan trong d6i voi doi sdng con nguoi, 1a
moi truong trong do dién ra cac qua trinh séng, c6 vai trd quyét dinh trong viéc dam bao cudc
sdng con ngudi. Tuy nhién, méi trudng nude mat 6 cac do thi da dang d6i mit voi tinh trang
6 nhiém nghiém trong do su gia ting nhanh dan sb, cong nghiép hoa va do thi hoa thiéu kiém
soat. La mét do thi 16n, TPHCM cling dang phai d6i mat voi van dé nudc thai cong nghi¢p
va sinh hoat xa truc tiép ra hé théng séng, kénh rach ma chua dugc xtr ly gy 6 nhiém nguodn
nude mit mot cach nghiém trong, lam anh hudng téi doi sdng sinh hoat cia ngudi dan. Cac
kénh rach cia TPHCM bi 6 nhiém ning né nhu kénh Tan Hoa-Lo Gém, kénh Tham Luong—
Bén Cat—Vam Thuat, kénh Doi—kénh Té; Tau Hi—Bén Nghé va Nhiéu Lo—Thi Nghe. Day la
05 hé théng kénh, rach chinh ctia n¢i d6 TPHCM, duoc thanh phé quan tam cai tao thong

Tap chi Khi tugng Thity vin 2023, 746, 12-26; doi:10.36335/VNJHM.2023(746).12-26  http://tapchikttv.vn/


mailto:nguyenviethungtv@gmail.com
mailto:lethiphuongtruc@gmail.com
mailto:tranthanhdao1808@gmail.com
mailto:nguyenthao.goden@gmail.com
mailto:tranghuynhla1995@gmail.com
mailto:phamthivanthao@gmail.com
mailto:truongthithuytrang778@gmail.com
mailto:phamtruonghoaitham9895@gmail.com

Tap chi Khi twong Thity van 2023, 746, 12-26; doi:10.36335/VNIJHM.2023(746).12-26 13

qua nhiéu du an. Ngoai kiém soat 6 nhim CLN, cac dy an con két hop kiém soat ngap dé
gop phan giai quyét tinh trang ngép lut la nhitng myc tiéu quan trong nhat ctia cong cudc bao
v€ mai truong, phat trlen kinh té TPHCM bén ving [1-5].

Qua khao sat thuc té thoi gian gn day cua cic co quan hitu trach, c6 thé thay rd hién
nay kénh, rach TPHCM van dang tiép tuc bi 6 nhiém nghiém trong. Nhimg tuyén kénh nhu
kénh Doi, kénh Tau Hil, kénh Vam Thuat, kénh Tan Hod-Lo Gom, kénh Tham Luong-Bén
Cét, ... déu co thuc trang mat nude den kit, mui hoi néng nic boc 1én. Bic biét, mot s6 tuyén
kénh nam sat song Sai Gon ciing xay ra tinh trang 6 nhiém khi thuy triéu xudng do nam gitra
khu dan cu dong duc.

Hon nira, nhiéu tuyén kénh, rach bi 14n chiém, xay nha 14n chiém mat nude khong duoc
kiém soat nhu & khu vue kénh Tau Hii, kénh Té, kénh D6i, kénh Pha Dinh... khién cho hanh
lang kénh, rach, my quan d6 thi bi &nh hudéng. Tinh trang nay da xuét hién nhiéu nam nhung
chua duoc giai quyét triét dé. Pén nay c6 mot sd tuyén kénh da thuc su “chét” khi qua 6
nhiém, rac thai che lép kénh 1am mét di kha nang thoat, trao ddi nudce, 1am moi truong nudce
t dong, tiém an nhitng dich bénh khé ludng nhu mot sd tuyén kénh & quan Binh Tan, Tan
Phu va Binh Chanh [6].

H¢ thong kénh, rach thanh phd n6i chung déu dang bi 6 nhiém nghiém trong do nugc
thai san xudt, cong nghiép, y té va hon 1,7 triéu m3/ngay nudc thai sinh hoat va cac ngudn
thai khac hau nhu chua qua xir Iy ma thai tryc tiép ra kénh, séng. Theo khao sat ciia S¢ Tai
nguyén va Méi truong TPHCM nam 2018 cho thay, hau hét ngudn nudc mit hé théng kénh,
rach dang bi 6 nhiém nghiém trong, nguyén nhén 1a do tlep nhén lugng 16n nudce thai da xu
1y 14n chua xir 1y ctia cac co s¢ san xuét, cac co sd y té, kham chita bénh, nhat 13 nudc thai
cua 13 cum cong nghiép dang hoat dong trén dia ban cac Quéan 7, 8, 12, Binh Tan, Thu buc,
Binh Chéanh, Ct Chi, Hoc Mén. Nong do cac chat 6 nhiém nudc mat trong hé théng kénh,
rach ndi d6 thanh phé thudng rit cao: chat ran lo ltmg (SS), nhu cau Oxy sinh hoa (BODs),
nhu ciu 6xy hoa hoc (COD), NO2~, NOs~ gap tir 2-5 lan, tham chi 10-20 1an so véi quy chudn
(QCVN 08:2008/BTNMT) cho phép. Chinh quyén d nd luc cai tao hé théng kénh, rach, x6a
bo va di doi cac khu nha ¢ tam bg, dac biét ¢ hai hé théng kénh Nhiéu Loc—Thi Nghe (NL-
TN) va Tau Hu—Ben Nghé (TH-BN) [7-8].

Dé danh gia tong quat va dinh luong Ve CLN, nhiéu quéc gia trén thé gidi [9-13], trong
d6 ¢o Viét Nam [14-17] d4 st dung Chi sb chat lugng nuéc (Water Quality Index — WQI)
[9-13]. WQI 12 mét thong s6 “t6 hop” duoc tinh toan tir nhidu thong sé CLN riéng biét theo
mét phuong phap xac dinh. Thang diém WQI thuong la tr 0 (ing voi CLN xau nhat) dén
100 (g v61 CLN t6t nhat). Vi WQI, c6 thé giam sat dién bién tong quét vé CLN, so sanh
dugc chat luong nudc cac song, kénh, rach, thong tin cho cong dong va cic nha hoach dinh
chinh sach hiéu vé& CLN, c6 thé ban d6 hoa CLN.... Vi nhimg vu diém dé, hién nay WQI
dugc xem 1a mot cong cu hitu hiéu phuc vu quan 1y ngudn nuéc.

Nghién ctru phén vung chét luong nudc theo WQI va danh gia kha niang st dung cac
ngudn nude song, kénh rach di dugce kha nhidu nghién ctru thyc hién & Viét Nam. Cac két
quéa nghién ctru d néu rd dién bién chat lugng nude cac séng rach chinh theo khong gian va
thoi gian; thiét 1ap hé théng WQI phu hop ap dung cho ting song, kénh rach cho cac khu vyuc
nghién ctru khac nhau [18-20]. Cac nghién ctru vé phan ving CLN ap dung cho khu vuc
TPHCM hau hét ¢6 pham vi khong gian nghién clru tap trung vao cac d6i tuong cu thé nhur
dong chinh trén song Sai Gon, cac kénh c6 cac van dé 16n vé 6 nhiém hay tiép nhan nudc
thai tir cac KCN, con chi tiét ch toan bo hé théng kénh rach no6i d6 thanh phé thi van con bo
ngo6 do kho khin vé thiéu ngudn dit liéu dé tinh toan. Chinh vi vy, nghién ctru nay di thuc
hién vi¢c xay dung ban dd phan viung CLN trén h¢ théng kénh rach ndi d6 thanh phé, sau khi
da thu thap toan bd bd sé liéu CLN tir Trung tAm Quan tric moi trudng thanh phd (tir nim
2012-2020 [21]; va tién hanh quan tric bo sung cac thong sé CLN trén toan bo hé thong kénh
rach (5 kénh), thyc hi¢n nhiéu dot do céc thong s6 CLN tai toan bd cac ctra xa (183 ctra x4)
vao hé théng kénh rach noi do thanh phd [22].
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Dé 1ap va hién thi ban dd phan ving CLN, nghién ciru nay da thyc hién xay dung cong
cy voi ba chirc nang chinh sau: Noi suy, phan tich khach quan tur s6 liéu khao sat va tinh toan
dé chuyen vé s lidu trén cac nat ludi déu trong khong gian; Thue hién cac pheép toan thé hién
ban do phéan bo bang duong ddng murc va bing t6 mau ving cung gia tri; Chong 16p voi cac
16p ban d6 nén: giao thong, thuy hé, nha ¢ dan cu, hién thi ban d6 phan ving 1én ban dd nén
GIS.

2. Phuwong phap nghién ciru

2.1. Khu vuc nghién ciru

Khl‘l vuc nghién ctru 1a toan bd Iuu vuc ndm hé théng kénh rach chinh trong ndi d6 TP
HCM gom: kénh Nhiéu Lf)c—Thj Nghe, Tan Hoé—7L€) Gérp, Tau Hu—kénh Do6i—kénh Té, Bén
Nghé va Tham Luong—Bén Cat—Vam Thuat vdi tong chiéu dai khoang 55 km (Hinh 1).

1]
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Hinh 1. Ban d6 ving nghién ctru chinh bao gdm 5 hé thong kénh rach chinh viing ndi thanh va vi tri
céc tram quan trac CLN [21-22].

- H¢ théng kénh Nhiéu Loc—Thi Nghe: hé théng thoat nude chinh tu nhién cho nhiéu luu
vuc thudc cac quan ndi thanh TPHCM (Téan Binh, Go Vép, Pht Nhuan, Binh Thanh, quan
10, quan 3 va quéan 1) d6 ra séng Sai Gon. Hé théng co luu vuc khoang gan 3.000 ha, chiéu
dai dong chinh ctia kénh 14 9.470 m, cac chi luu c6 chiéu dai tong cong 8.716 m. Doc theo
kénh c6 59 cura xa.

- Hé thdng kénh Tan Hoa—Lo Gom: nam trong khu cén trung tim ctia ndi thanh, tuyén
kénh chinh c6 c¢6 dién tich khoang 1.484 ha, chiéu dai khoang 7,6 km chay tir huéng Dong
Bic xudng Tay Nam thanh phd di ngang qua cac quan: Tan Binh, quan 11, quin 6, quén 8.
Doc theo kénh c6 48 ctra xa.

- Hé théng kénh Tau Hii-kénh Doi—kénh Té: nim ngay & phia Nam trung tim thanh phd.
Heé thng kénh nay chay qua 7 quén: 4, 5, 6, 7, 8 va 11 véi tong do dai 19,5 km. Doc theo
kénh co6 5 ctra x4 chinh.
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- Hé théng kénh Bén Nghé: bit dau tir cira song Sai Gon dén cau chir Y dai 3,15 km.
Doc theo kénh c6 22 cira xa.

- H¢ théng kénh Tham Luong-Bén Cat-Vam Thuat: tuyén kénh quan trong ¢ phia Bic
thanh phd. Tuyén kénh dai 12 km, trong d6 doan Vam Thuat hién con rat 1ong, luu thong
thuy va thoat nude khé t6t. Riéng doan kénh Tham Luong, tir cau Chg Cau dén thugng ngudn
d3 bi bdi 1ap, thu hep dong chay. Doc theo kénh c6 49 cira xa.

2.2. Phuong phap nghién ciru
2.2.1. Tinh toan chi s6 WQI dé danh gia chit luong méi trudng nude kénh, rach

a) Tinh toan chi s6 WQI

DPé mb ta dinh luong vé CLN va kha ning st dung ciia ngudn nude do, nghién ctu st
dung chi s6 WQI — Water Quality Index. Phuong phap tinh WQI duoc thuc hién theo hudng
dan K§ thuat tinh toan va cong b6 chi s6 chat lugng nudc ciia Viét Nam (VN-WQI) ban hanh
theo Quyet dinh s6 1460/QD-TCMT ngay 12 thang 11 nam 2019 cua Téng cuc Mbi trudong
[23]. S liéu tinh toan WQI tuan theo cach sir dung s6 liéu dé tinh toan VN-WQI.

Tinh toan WQI théng sd

Nhiét d6, pH, BOD, COD, DO, N-NH4*, P-POs*, Ecoli va téng Coliform, (trong d6 N—
NOs khong dugc quan tric trong bd sb liéu ctia Trung tAm quan triac mdi truong — Chi cuc
Béo vé mdi truong — S& Tai nguyén va Moi truong TPHCM) theo cong thirc sau:

WQIS| — Qi —Gin

BP —BP (BPi+l_Cp)+qi+1 (1)

Trong d6 BP; 1a nong d6 g161 han dudi cua gia tri thong s6 do duoc quy dinh trong Bang
1 tuong tmg voi mie i; BPi« 12 ndng do gidi han trén cia gia tri thong sd quan trac duoc quy
dinh trong Bang 1 tuwong ing véi muc i+1; g 1a gia tri WQI ¢ murc i da cho trong bang tuong
ung véi gia tri BPj; gi+1 1a gia tri WQI ¢ mic i+1 cho trong bang twong tng vai gia tri BPis1;
Cp la gié tri ctia thong sb quan trac dugc dua vao tinh toan.

Bang 1. Quy dinh c4c gié tri qi va BPi cho cac thong sd.

Gia tri BP; quy dinh dbi véi tirng théng sb

| o BODs COD N-NHs  N-NOs P—PO4 Coliform E. coli
mg/L MPN/100 mL

1 100 <4 <10 <0,3 <2 <0,1 <2.500 <20

2 75 6 15 0,3 5 0,2 5.000 50

3 50 15 30 0,6 10 0,3 7.500 100

4 25 25 50 0,9 15 0,5 10.000 200

5 10 >50 >150 >5 >15 >4 >10.000 >200

Truong hop gia tri Cp cua thong s6 triung véi gia trj BPi da cho trong bang, thi xac dinh
duge WQI cua thong s6 chinh bang gia tri qi tuong Ung.
Tinh WQI d6i véi thong s6 DO
Tinh toan thong qua gié tri DO% bao hoa:
Budc 1: Tinh gia tri DO béo hoa theo cong thic:
DObso hoa = 14,652 — 0,41022T + 0,0079910 T2 - 0,000077774 T3
T 12 nhiét 46 mai truong tai thoi diém quan trac (°C).
- Tinh gia tri DO% bao hoa:
DOusbio hoa = DOnoa tan / DObio hoa X 100
DOhoatan 12 gid tri DO quan tric duoc (mg/l).
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Budc 2: Tinh gia tri WQIpo

WQl, = 14— (C, - BR ) +q @
i+1 i

Trong do C, la gia tri DO% béo hoa; BPi, BPi+1, i, gi+1 la cac gia tri twong trng vai muc
I, I+1 trong Bang 2.

Bang 2. Quy dinh céc gia tri BPI va g; d6i véi DO% bio hoa.

i 1 2 3 4 5 6 7 8 9 10
BP; <20 20 50 75 88 112 125 150 200 >200
of 10 25 50 75 100 100 75 50 25 10

Néu DOy bao hoa < 20 hodc DOu bzo hoa > 200, thi WQIpo = 10

Néu 20 < DOs bao hoa < 88, thi WQIpo tinh theo cong thire (2) va st dung Béang 2.
Néu 88 < DOv baohoa < 112, thi WQIpo = 100

Néu 112 < DOu bio hea < 200, thi WQIpo tinh theo cong thirc (1) va sir dung Bang 1.
Tinh gia tri WQI ddi voi thong s6 pH

Bang 3. Quy dinh cac gia tri BPI va qi ddi véi théng sé pH.

i 1 2 3 4 5 6
BP; <55 55 6 8,5 9 >9
Qi 10 50 100 100 50 10

Néu pH < 5,5 hoac pH > 9, thi WQIpn = 10

Néu 5,5 < pH < 6, thi WQI tinh theo cong thirc 2 va st dung Bang 3.
Néu 6 < pH < 8,5, thi WQIpn = 100.

Néu 8,5 < pH < 9, thi WQI tinh theo cong thirc 1 va st dung Bang 3.

b) Tinh toan WQI

Sau khi tinh WQI di véi ting thong s6 néu trén, tinh toan WQI cudi ciing duoc ap dung
theo cong thirc sau:

; WQI,, ﬂWQIm 1/2
_WQl,X[l;[ j X[i:l J ><|:l . Xl‘ I } 3
WRls =100 100 100 k;WQI'V '§WQIV ©

Trong d6 WQIi la ket qua tinh toan d6i v6i thong sé nhom I (pH); WQIII 1a két qua tinh
toan db6i véi cac thong sb nhom 11 (khong c6); WQlui la két qua tinh toan 601 véi céac thong
s6 nhom 11T (khong c¢6); WQIIV 1a két qua tinh toan dbi v6i cac thong sé nhom IV (DO,
BODs, COD, N-NHa, N-NO3, P-PO4); WQIV 1 két qua tinh toan ddi véi thong sé nhom V
(Coliform, Ecoli).

So sanh chi sd chat lugng nudce da dugce tinh toan:

Bang 4. Cac mic VN_WQI va sy phu hop voi myc dich str dung.

Khoing gia tri  Chét lrgng

Ph‘ h 7. , h o M‘ <
WOl nwéie u hop véi muc dich sir dung au sac
91-100 RAt t6t Str dung t5t cho muc dich cép nude sinh hoat Xanh nuéc bién
76-90 Tét SF du’ng .cAho m}lc d}cl{ cap‘ nudc sinh hoat nhung Xanh 14 cay
can cac bién phap xur Iy phu hop
s ( h ich tudi tiéu va ca ich X
5175 Trung binh Str dung cho muc dich tuéi tiéu va cac muc dic Viang

tuong duong khac
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Khoang gia tri  Chit lrgng

WQl nwée Phu hgp voi muc dich sir dung Mau sac
26-50 Kém Str dung C%lO giao thong thuy va cac myc dich twong Da cam
duong khac
10-25 0 n}liém Nudce 6 I'lhiém ning, can cac bién phap xir Iy trong Dé
nang tuong lai
<10 o nIlI;eI:lrg rat f\;’uoc 6 nhiém dgc, can c6 bién phap khac phuc, xu NAU

2.2.2. Phuong phap xay dung ban d6 phan ving chat luong nuédce duwa trén két qua quan tric

Dé 1ap va hién thi ban d6 phan ving CLN, nghién ctru da thyc hién xay dung cong cu
v&i ba chire nang chinh sau:

- N6i suy, phan tich khach quan tir sb liéu khao sat va tinh toan dé chuyén vé s6 liéu trén
cac nit ludi déu trong khong gian.

- Thuc hién cic phép toan thé hién ban d6 phan bd bang duong dong mirc va bang to
mau vung cung gia tri.

- Chong 16p véi cac 16p ban d6 nén: giao thong, thity hé, nha & déan cu..., hién thi ban
d6 phan vung 1én ban d6 nén GIS.

a) Lap ban d6 phan b

Noi suy hay Phén tich khach quan 1a mot qua trinh bién d6i thong tin tir nhimng vi tri
tham sat duoc phan bb ngau nhién trong khong gian thanh s lidu trén nhitng nit ludi dicu
hoa trong khong gian. Ngoai kha nang tai tao, mot so dd phén tich khach quan con thuc hién
nodi suy tron, phat hién va khir di s6 liéu xau, va thuc hién phan tich noi bo kién dinh. Qua
trinh dwgc mo ta mot cach tong quat nhu Hinh 2:
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Hinh 2. M6 ta tong quat cac budc thiét 1ap ban d6 phan ving chat lugng nude.

Nghién ctru lya chon phuong phap Kriging dé tinh toan ndi suy ludi s liéu chat luong
nudc. Phuong phap ndi suy Kriging tinh toan gan ding cac gia tri chua biét bang cong thirc
ndi suy tuyen tinh ¢o trong so cua cac gia tri tham sat:
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_ n n
V=ZWJXVJ;ZWJ-=1 4)
=1 =
Trong d6 ¥: gia tri chua biét, can tinh toan; wj: Ham trong sé; v;: Gid tri tai cac diém
tham sat.
Sai sb ri caa ham ndi suy tuyén tinh duoc xac dinh bang sai sé giira tinh toan va tham
sét tai cing maot diém:

T = v- Vi ®)
Sai sb trung binh dugc tinh toan theo cong thirc:
K K
m =136 =23 vy, (6)
kiT ki3

Khi d6 sai sb khac biét la:
1 k 1 k [ _ 1 kK 2
6; :E;(Ti_mR)z =E§‘|:Vi_Vi_E Z (Vi_vi)} (7)

b) Hién thi ban db phan bd

Két qua truy vén, ndi suy bang phuong phap trinh bay trong phan 1 1a cac ludi sb liéu
v6i cac nut ludi 12 cac gia tri ndi suy twong Gmg. Dé hién thi ban d6 phan ving CLN, can thuc
hién cac budc sau:

- Noi suy sd liéu CLN tai cac diém khao sat dé tao lui s6 liéu CLN tuong tng.

- Chéng 16p véi cac 16p GIS: thay hé dé thé hién ban db phan b6 CLN.

- Thé hién cac gia tri CLN timg 6 duoc chia twong g voi cac mat cit song, kénh-rach.

Dé xay dung ban d6 phan ving chat luong nudce bang ap dung phuong phap néi suy theo
khoang cach gitra cac diém quan trac va cac diém mat cat song. Cu thé: s6 diém quan tric
thuong xuyén gom 48 diém quan tric, s6 diém quan tric bd sung do dé tai thyc hién la 183
diém tai cira xa nudc thai. Hé thong kénh rach noi d6 duoc dé tai chia thanh 209 mit cat (sd
liéu tir Trung tdm Quan 1y Ha tang k¥ thuat). Cac s liéu chat lugng nudc va WQI tai cac
diém do trong mot doan kénh —r ach dugc tinh toédn ndi suy cho cac mat cat thudc doan kénh
rach do, két qua s€ c¢o6 dugc cac gia tri nd1 suy cho cac mat cat. Bude tiép theo 1a thuc hién
hién thi da giac ma mat cit dai dién v6i mau tuong Ung véi gia tri chét lugng nudc, chéng
16p v&i cac 16p ban dd GIS dé co dugc két qua ban d6 phan ving chat lugng nude.

3. Két qua va thio luin

3.1. 56 liéu quan trac CLN trén kénh rach néi d6 TPHCM phuc vu tinh toan va xay dung ban
do

3.1.1. S liéu thu thap tir Trung tAm Quan tric M6i trudng thanh phd

Cac tram quan tric nude kénh, rach: Nam 2001, hé théng quan tric CLN cia TPHCM
bd sung 10 tram quan tric trén cac kénh, rach chinh ndi thanh gém: Cau Tham Luong, Cau
An Loc (Tham Luong-Bén Cat—Vam Thuat), Cau Lé Vin Sy, Cau Dién Bién Phit (NL-TN),
Céau Cha Va, Cau Nhi Thién DPuong, Bén Pha Pinh, Rach Rudt Ngua (Bén Nghe-Tau Hu—
boi-T¢), Cau Ong Buong, Céu Hoa Binh (T4n Hoa—Lo Gom) Nim 2014, bd sung them 05
tram quan trac gdm Cau sb 1, Hai Puc, Thi Nghe 2, Cau Chit Y, Cau Méng, nang tong sb
tram quan trac kénh, rach 1én 15 tram, hién nay so lugng tram quan tric 1a 24 tram (Hinh 3).

Tan suat quan trac: Nam 2001 dén thang 01/2005, quan trac 02 1an/nim vao mua khd
(thang 4) va mua mua (thang 9). Tur thang 01/2005, quan trac CLN kénh, rach noi thanh ting
tan suat tir 02 14an 1én 04 1an/nam (vao cac thang 2, 4, 9 va thang 11). Ttr nam 2014 dén nay,
quan traic CLN mét thang/lan va quan tric bun day 01 quy/lan.
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Thong $6 quan tric: gém pH, nhiét do, DO, d6 duc, do dan dién/dd man, TSS, BODs,
COD, PO4*, NH4", kim loai ning (Pb, Cr, Cd, Cu, Mn), E.Coli va Coliform, dau m& (Tiéu
chuén so sanh: QCVN 08—MT:2015/BTNMT loai B2). Tir nim 2014 quan tric thém cac chi
ti€éu kim loai nang trong bun day (Pb, As, Hg, Cd, Cu, Mn), do kiém, téng—N, téng—P, HaS.
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Hinh 3. Hé thdng kénh, rach va vi tri cac tram quan tric CLN kénh, rach TPHCM [21-22].

3.1.2. S6 liéu quan tric bo xung tir nghién ciru

Dot do sé 1: Pé danh gia chat luong nude kénh rach theo chi s6 WQI theo thong tu s6
279/QD-TCMT: Nghién ctru di xac dinh dwoc cac vi tri quan tric chat luong ngudn nudc
mat. Cac thong sé thudng duoc s dung dé tinh WQI 1a cac thong s6 duoc quy dinh trong
QCVN 08:2009/BTNMT bao gém: pH, TSS, d6 duc, nhiét d6, DO, BOD, COD, Téng P,
Téng N, Tong coliform (Bang 5).

Bang 5. Thong s va tan suat quan tric (b sung).

Luwu vuc Tong vi tri quan trac Thong so0 quan trac Tan suat

Nhiéu Loc—Thi Nghe 1 pH, TSS, d6 duc, nhiét Lay méu 1
Tan Hoa_Lo Gém 1 do, DO, BOD, COD,  lan/thang tai 2
Tong P, Tong N, Tong thoi diém dinh
Kénh Te-Kénh Boi 1 coliform triéu va chan
1 triéu
1 trong 12 thang

Kénh Tau Hi-Bén Nghé
Kénh TLuong—BCat—VThuét
5 hé thong kénh rach 5 10

Dot do s6 2: Pé xac dinh dugc muc d6 xa thai vao hé théng kénh rach, danh gid CLN va
lam s6 liéu dau vao cho mé hinh chét lugng nude kénh rach. Vi cac thanh phan quan tric
sau. BODs, COD, DO, Téng N va Téng P. Vi tri va tan suét quan tric duoc thé hién nhu
trong hinh 4 va bang 6.
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Hinh 4. Hé thdng kénh, rach va vi tri quan tric bd sung tai cac cira xa vao kénh, rach noi d6 thanh phé [22].

Bang 6. Thong s6 va tan suit quan tric [22].

Luu vuc Téng sb vi tri quan tric Thong 50 Tan suit
quan tric
Nhiéu Loc-Thi Nghe 52 BOD:s, Dot dau vao 1 ngay
Tan Héa-Lo Gém 48 COD, thang 6;
Kénh Té-Kénh Dai 11 DO, Tong Dot thir 2 vao 1 ngay
Kénh Tau Hii-Bén Nghé 22 Nva _ thang 10;
. 3 R Tong P Moi ngay do 2 1an lac
Kénh T. Luong—B. Cat—V.Thuat 50 tridu dat chan va dinh
5 hé thong kénh rach 183 5

3.2. Phdn ving chdt lwong nwée kénh mita khé giai doan 2012-2021

3.2.1. Phan bd va ving chat luong nudc trong hé théng kénh

Can ctr vao két qua tinh toan gia tri WQI ciia kénh theo cac nim duoc téng hop trong
hinh 6, chi s6 chat luong nude WQI tai cac diém do trén hé théng kénh ndi do, phan vung
chat lugng nudc mua khé c6 tinh t6i sé liéu quan tric chat luong nudce bo sung duoc thé hién
trong ban d6 hinh 5.

3.2.2. Panh gia chat luong nudc

Phéan bd mire chat lugng nudc trong hé thong kénh mua kho giai doan (2012-2021) cho
thay ving chit luong nudc trung binh (muc 4) chu yeu tai khu vuc ctra ra ctia cac kénh rach.
Chat luong nude hé théng kénh & mirc xau (murc 3) dén kém (murc 2) tap trung khu vuc gitta
tuyén kénh, dic biét 1a kénh Tan Hoa Lo Gém va khu vuc kénh Tham Luong (Hinh 6).

Dbi voi cac tuyen kénh d3 duogc cai tao nhu Nhiéu Loc Thi Nghé, Tau Hu Bén Nghé c6
su bién dong chat luong nudc kha 16n ngay trong mua khé giira 2 giai doan trudc va sau cai
tao.

Cac kénh con lai chua cai tao nhu Kénh D61, Kénh T¢, Tham Luong Bén Cat Vam Thuat,
chit lugng nude giira cac mua kho cac nim khong bién dong nhiéu.
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Tinh trung binh chét luong mua kho giai doan 2012-2021, chat lugng nuéc hé thong kénh

rach n6i d6 Thanh phd phd bién ¢ murc 2 va 3 (x4u, kém).

106°35'0"E 106°400"E

Quén 1

Huyén Héc Mon

3
\
‘l/' Quén Go Vép /
g e —
£ /
2 e / N
=) / . b
/1 A T )
/
Huyén Binh Chanh \ \
B S\ San bay Tan Son Nhét \

Quan Tan Binh

Quén Tén Phu

10°45'0°N

TP Thi B

\ -
7S
\ ‘
R
‘\
//
7 U
\ TP Thi Buc
B
| £
\ o
\ 3
>
I 2
‘\
SN

Quén Binh TRanh

10°45'0°N

Quéan7

) /
g \ / 7 Z P
7 & " & (
< N e / el
[ { 7~
l f 0 ) b |
4 Huyén Binh Chénh /
Huyén Binh Chanh PN [J
‘ : I Huyén Nha B&
> & ¢
\ o /
106°350°E 106°300'E
GO gial ol PHAN BO CHi SO CHAT LVQNG NUO'C wal N
S it (IS it HE THONG KENH Rgcn NQI DO TP HCM
o o (TRUNG BINH MUA KHO GIAI DOAN 2012-2021)
S\ song, ra . e
oudnggiaotheng [ Xhu {Ngudn sb liéu: Chi Cyc bio vé mdi truémg TPHCM) H o 08 V2000
Trung binh
B 4 D8 tai nghién cru khoa hoo S KHCN TPHCM (2020-2022) 0 075 15 3
Khao sat, danh gia chdt lueng nudc va kha nang ty lam sach, xay dvrlg h‘ km

I R théng dur b chat long nude ty dbng va dé xuat cAc gidi phap

chilt kegng nuée mit tréin hé thdng kénh rach ndi d6 thanh phd HO Cnran

Hinh 5. Phan ving CLN mua kho tai cac vi tri do dac trong hé théng kénh giai doan 2012-2021.

m2012 m2013 m2014 m2015 m2016 m2017 =m2018

m2019 2021

Nhieu Loc Thi Nghe Kenh DoiKenh Te Tham Luong Ben Cat

Tan Hoa Lo Gom

Tau Hu Ben Nghe

21

Hinh 6. Phan bé chit lugng nuéc mua kho tai cac vi tri do dac trén hé théng kénh giai doan 2012-2021.
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3.3. Phdn viing chdt lwong niede kénh mia mwa giai doan 2012-2021

3.3.1. Phan b6 va ving chét lugng nudc trong hé thong kénh

Cin cr vao két qua tinh toan gia tri WQI cta kénh theo cac nam duoc tong hop trong
hinh 7, chi sb chat luong nuéc WQI tai cac diém do trén hé thong kénh noi do, phan ving
chat luong nudc mua mua cé tinh t6i sé lidu quan tric chat lwong nudc bd sung duoc thé
hién trong ban do hinh 8.

100

[

0

[

=012 w2013 w2014 w2015 ®mI0l6 ®W2017 ®IDIE w2019

5

Nhieu Loc Thi Nghe Kenh Doi Kenh Te Tham Luong Ben Cat Tan Hoa Lo Gom Taun Hu Ben Nghe

Hinh 7. Phan b chit lugng nuéc mila mua tai cac vi tri do dac trén hé thong kénh giai doan 2012-2021.
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Hinh 8. Phan ving CLN muia mua tai cac vi tri do dac trong hé thong kénh giai doan 2012-2021.
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3.3.2. Danh gia chit lugng nude

Phén bb mirc chét lvong nudce trong hé théng kénh mua mua giai doan (2012-2021) cho
thdy viing chat lugng nudc trung binh (mic 4) chu yéu tai khu vyc cira ra ciia cac kénh rach.
Chat lugng nude hé thdng kénh & murc x4u (mire 3) dén kém (mure 2) tap trung khu vyc giira
tuyén kénh, dic biét 1a kénh Tan Héa Lo Gém va khu vuc kénh Tham Luong. So véi mua
kho, chit lugng nude tiy theo diéu kién mang ludi kénh rach, kha ning két ndi,... ma mirc
d6 co6 thay d6i. Nhung nhin chung, murc do thay d6i chét luong gitra hai mua khong nhiéu va
khong co tinh khac biét trén tuyén truc chinh cua ting kénh.

Dbi voi cac tuyen kénh di duogc cai tao nhu Nhiéu Loc Thi Nghé, Tau Hu Bén Nghé c6
su bién dong chét luong nude kha 16n ngay trong mua mua giira 2 giai doan trude va sau cai
tao.

Cac kénh con lai chua cai tao nhu Kénh D61 , Kénh Té¢, Tham Luong Bén Cat Vam
Thuét, chat luong nudc gilta cdc mua mua cac nam khong bién dong nhiéu. Duy c6 nam 2016
Vv6i lwong mua han ché trén toan ving Nam Bo diéu nay c6 su bién dong dang ké vé chat
lugng Vi cac nam trudc va sau.

Tinh trung binh chét luong mua mua giai doan 2012-2021, chét lwvgng nuéc hé théng
kénh rach ngi d6 Thanh phd pho bién & muc 2 va 3 (xau, kém).

3.4. Phdn viing chdt lwong miede kénh trung binh nam giai doan 2012-2021

3.4.1. Phan b va ving chét lugng nudc trong hé thong kénh

Cin cir vao két qua tinh toan gia tri WQI ciia kénh theo cic nam nhu trong hinh 9, chi
s0 chat luong nudc WQI tai cac di€ém do trén h¢ thong kénh ndi1 d6, phan vung chat luong
nudc ndm cod tinh tdi sO li€u quan trac chat lugng nudce bo sung dugc the hién trong ban do
hinh 10.

m2012 w2013 m2014 w2015 m2016 m2017 w2018 2019 2021

S0

Nhieu Loc Thi Nghe Kenh DoiKenh Te Tham Luong Ben Cat Tan Hoa Lo Gom Tau Hu Ben Nghe

Hinh 9. Phan b chat luvong nudc nam tai cac vi tri do dac trén hé théng kénh giai doan 2012—-2021.

3.4.2. Danh gia chat lugng nude

Phan bé mirc chét lugng nude trong hé thong kénh nam giai doan (2012-2021) cho thay
viing chat luong nude trung binh (mirc 4) chit yéu tai khu vuc cira ra ctia cac kénh rach. Chat
luong nude hé thong kénh & mirc x4u (mirc 3) dén kém (mtc 2) tap trung khu vuc giita tuyén
kénh, dic biét 1a kénh Tan Hoa Lo Gém va khu vuc kénh Tham Luong. So v&i mua kho, mua
mua, chat lugng nudc nam tuy theo diéu kién mang ludi kénh rach, kha niang két ndi,... ma
mirc d6 c6 thay d6i. Nhung nhin chung, murc d¢ thay d6i chat lugng gitra hai mua khong
nhiéu va khong c6 tinh khac biét trén tuyén truc chinh cua timg kénh. Ddi v6i cac tuyén kénh
da dugc cai tao nhu Nhiéu Loc Thi Nghe, Tau Hu Bén Nghé c6 su bién dong chét lugng nudc
kha 16n gitra 2 giai doan trudce va sau cai tao. Tuy nhién, hién tai chét lugng nudc cua ching
déu c6 dau hiéu suy giam so voi nim dau sau cai tao.
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Céc kénh con lai chua cai tao nhu Kénh Do6i , Kénh Té, Tham Luong Bén Cat Vam
Thuat, chat luong nuée giita cac nim khong bién dong nhiéu. Duy c6 nim 2016 véi lugng
mua han ché trén toan ving Nam B¢ diéu nay c6 sy bién dong dang ké vé chat luong vai cac
nam trudc va sau.

Tinh trung binh chat lugng nudc kénh rach ndi d6 giai doan 2012-2021, chét lugng nudce
hé théng kénh rach ndi d6 Thanh phd pho bién ¢ muec 2 va 3 (x4u, kém).
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Hinh 10. Phan viing CLN nim tai cAc vi tri do dac trong hé thong kénh giai doan 2012-2021.

4. Két luan

Tai n6i dung nay cta nghién ctru, can cir vao s liéu thu thap duoc va sd liéu quan tric
chat luong nude bd sung, cin ctr vao két qua tinh toan gia tri WQI cua kénh, rach theo cac
nam, chi s6 chat lugng nude WQI tai cac diém do trén hé thong kénh ndi d6, phan vung chét
lwong nude theo muia khd, mila mua va trung binh nim duogc thé hién trong ban d6 phan ving
chét lugng nudce trong tirng kénh rach, cho toan hé théng kénh, rach trung tdm thanh phé.

Tu ngu@)n s6 lidu quan tric va thu thap duogc, dé tai d3 danh gia dugc CLN cho cd hé¢
thong kénh, rach khu vuc trung tim thanh phd (gém kénh, rach da dugc cai tao va chua dugc
cai tao); s dung phuong phap xay dung ban d6 dia 1y GIS dua cac két qua thu thap duoc 1én
ban do dé xay dung ban do phan ving CLN trong hé théng kénh, rach trung tim thanh phd;
so sanh két qua cta ban dd v&i nhitng bao céo vé tinh hinh 6 nhiém nudc trude d6 (kiém dinh
ban d0). Trén cac két qua tinh toan cho thdy CLN trén 05 tuyén kénh trén dia ban TPHCM
c6 nhing dic diém sau:

Vé xu huéng chung, CLN ctia 3 tuyén kénh di cai tao tai 2 ndm dau 2012-2013 va 2
nam cubi 2018-2019 trong chudi s6 liéu 2012-2019 thip so véi nhitng nam giira 1a tir 2014—
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2017. Riéng 2 tuyén chua cai tao CLN cua 2 tuyén c6 xu hudng khac nhau va nhin chung
giam & 2 nam 2018-2019. .

Vé mirc d6 6 nhiém, CLN kénh NLTN v& tong thé c6 chi s6 WQI tt nhat trong 3 tuyén
va kénh THLG la kénh c6 chi s6 6 nhiém cao nhit. KDKT c¢6 CLN tét hon TLVT va CLN
hang nam tai KDKT c6 chi s6 WQI bién dong tang giam kha chénh léch, trong khi kénh
TLVT su bién dong rat nho.

Dong goép cua tac gia: Xay dung y tudng nghién ctru: N.V.H.; L.N.Q.; Lva chon phuong
phap nghién ctru: L.T.P.T., N.V.H.; Xt Iy s6 liéu: TT.M.T., HTP.T,;P.TV.T; N.T.T.T,,
T.T.D.; Viét ban thao bai bao: N.V.H.; Xy dung ban d6: T.T.T.T., P.T.H.T., T.T.L.; Chinh
stra bai bao: L.T.P.T.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién clru trude day; khong
c6 sy tranh chap loi ich trong nhom tac gia.
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Building a map of water quality zoning in the canal system in the
inner city of Ho Chi Minh City based on monitoring results

Nguyen Viet Hung'*, Le Ngoc Quyen?, Le Thi Phuong Truc?, Nguyen Thi Thu Thaot,
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Abstract: Zoning of water quality based on usage conditions serves the purposes of
environmental management and planning in general and urban environmental management
in particular, including water quality. Water quality zoning map is often used as a multi—
criteria assessment tool because it is easy to apply, adjust, and can integrate many different
indicators. In which, GIS and remote sensing techniques are used to show the spatial
distribution, according to the selected classification items. This study uses WQI standards
to build a water quality zoning map in the inner city canal system of Ho Chi Minh City
based on monitoring results collected from the City Environmental Monitoring Center (from
2012-2020) and from the additional monitoring data of this study (2021), from which to
evaluate the change of water quality of 05 canals in the inner city of Ho Chi Minh City. The
study applies the interpolation method according to the distance between monitoring points
and canal cross—section points to build a water quality zoning map.

Keywords: Water quality; HCMC; WQI; Water quality zoning.
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Panh gia hién trang nong dd cac hop chat PAHs (Polycyclic
Aromatic Hydrocarbons) trong nwéc méit Ho TAy, Thanh pho Ha
Noi
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Ban Bién tdp nhan bai: 17/1/2023; Ngay phan bién xong: 22/2/2023; Ngay dang bai:
25/2/2023

Tom tat PAHSs (Polycyclic Aromantic Hydrocacbons) la cac hop chat ¢o kha nang gy ung
thu Xuat hién ngay cang phé bién trong moéi truong dat, nude, khong khi, tram tich. Nghlen
ctru tién hanh d4nh gi4 hién trang néng do cac hop chat PAHs trong nugce Hb Tay, thanh Phd
Ha Noi bang cac phuong phap khao sat, lay mAu va phan tich mau, thong ké. Két qua nghién
ctru cho thay, nong do trung binh cua c4c hop chat PAHs dao dong tr 0,88 ng/l dén 10,34
ng/l. Téng ham luong cac chat PAHs tir 1,80 ng/I dén 52,20 ng/l. Nong d6 PAHs tai cac diém
quan tric déu thip hon so véi tiéu chuan ctia My (USEPA), T6 chire Y té Thé gidi (WHO),
Cong ddng kinh té Chau Au (EEC). Céc hop chat PAHs chiém ti 1& cao nhit trong sé 16 hop
chat PAHs tai Hb Tay la Naphthalene (21%), Anthracene (17%), Phenanthrene (12%). PAHs
co ndng do cao xudt thién tai cac vi tri c6 nhidu hoat dong ctia ngudi dan tai cac vi tri quan
trac phia Nam va phia Bac cua Ho Tay.

Tir khéa: Polycyclic Aromantic Hydrocacbons; PAHs; H Tay; Ha Noi.

1. Mé dau

PAHSs (Polycyclic Aromantic Hydrocachons) la cac hop chét c6 kha néng gy ung thu
xuét hién ngay cang phd bién trong moi truong dat, nudc, khong khi, tram tich. Sy pho blen
cua ching bét ngudn tir cac hoat dong phat trién kinh té, sinh hoat ctia nguoi dan. PAHs tiém
an nhiéu nguy co riii ro téi sirc khoe nguoi dan [1-3] dic biét 1a viée st dung nudc sinh hoat
nhiém PAHs [4]. PAHs xAm nhap vao co thé co thé gay ra cac bénh ung thu [5-8], anh hudng
t6i DNA [9-10]. Trén thé gi6i da co nhiéu nghién ctru dénh gia vé sy xuét hién ciia PAHs
trong mdi trudng khong khi [3, 11, 12] dic biét 1a trong méi truong nude hd [13-16] va tram
tich ho [17-18]. Tai Tay Ban Nha, nghién ctru cua Hijosa—Valsero va cac cong su tai mot sO
ho tai Mediterran cho thay, ndng d6 PAHs rit cao tir 200—1000 ng/l [15]. Tai Trung Qudc,
noéng do PAHs tai cira song Hoang Ha duoc ghi nhan véi nude mat 11,84 to 393,12 ng/l va
nudc ngdm 8,51-402,84 ng/l [19]. Tai An Do Sy xuét hién ciia PAHs trong nude hd gan lién
v6i cac hoat dong ctuia con nguoi. Céc nguén thai d6 vao hd dic biét tir cac hoat dong débt
nhién liéu hoa thach trong cong nghiép, sinh hoat, héa chét bao vé thuc vat [15] va giao thong
[3].

Tai Viét Nam, dénh gia sy xuat hién cia PAHs trong moi truong ciing dd va dang duogc
quan tam nghién ctru. Cac nghién cir hién dang tép trung vao cac thanh phan moi truong va
d6i twong nhu trong khong khi [20], bui duong phd [21-23], nude song [24], dat tram tich
[25], dong vat day [26]. Hién nay cac nghién ciru danh gia vé nong do cac hop chat PAHs
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trong nudc hd tai Viét Nam con kha khiém tén. Do d6, nghién ctru nay tién hanh danh gia
nong do cac hop chat trong nudc Hd Tay, Thanh phé Ha Noi véi cac muc tiéu: (1) Panh gia
dugc ndéng d6 PAHs trong nudc HO Tay thanh phd Ha Noi; (2) Xdc dinh cac hop chit PAHs
c6 ndng do cao va sy phan bd cua PAHs trong nude mit Ho Tay.

2. Phuwong phap nghién ciu
2.1. Poi twong va pham vi nghién cizu

Trong nghién ctru ngdy, 16 hop PAHs duc xem xét danh gia tai khu vuc HO Tay bao
gém: Naphthalane (Nap), Acenaphthylene (Acy), Acenaphthene (Ace), Flourene (Flu),
Phenanthrene (Phe), Anthracene (Ant), Flouranthene (Fluth), Pyrene (Pyr), Benzo (a)
anthracene (BaA), Chrysene (Chr), Benzo (b) flouranthene (BbF), Benzo (k) flouranthene
(BkF), Benzo (a) pyrene (BaP), Indeno(1,2,3-cd)pyrene (lcdP), Benzo (g,h,i) perylene
(BghiP), Dibenzo(a,h) anthracene (DahA). Cac diém quan tric duoc lya chon dé xac dinh
ham luong PAHs thé hién tai Hinh 1 va Bang 1.

Bang 1. Toa do cac diém quan tric.

sTr  K¥hiéu Toa do

mau Vidp Kinh d9
1 HT_1 21,0461 105,8365
2 HT_2 21,0449 105,8193
3 HT_3 21,0494 105,8199
4 HT_4 21,0543 105,8124
5 HT_5 21,0641 105,8113
6 HT_6 21,0658 105,8189
7 HT_7 21,0543 105,8195
8 HT_8 21,0617 105,8295
9 HT_9 21,0527 105,8340
10 HT_10 21,0425 105,8277

2.2. Phirong phép ldy mau va phan tich mau

Céac miu nudc sau khi duoc 13y, dong kin, dua cic mau vao ti bao quan lanh tir 2°C—
5°C va van chuyén vé phong thi nghiém dé phén tich. Cac hop chat PAHs trong mau nudc
dugc tach chiét bang phuong phap chiét 16ng—long. Cac budc clia qué trinh phan tich dugc
tién hanh cu thé nhu sau: (1) Mau nudc, NaCl, thém chat dong chat dong hanh—SR (100 ul
SR—PAH Ippm cho 50 ml hon hgp dung méi DCM: n—hexan, chiét 16ng—long chiét trong 30
phut, 13p lai 2 1an. Dung dich thu duoc dem c6 quay chan khong vé thé tich 1-2 ml. Sau qua
cot 1g flosil+ 2g Si, rira giai bang 12 ml hdn hop n—hexan: DCM (1:1). C6 N2 vé < 1 ml thém
50ul IS, dinh mtrc 1ml sau bom 1én GCMS; (2) Dung cu, thiét bi duoc str dung phén tich mau
bao gém: B9 loc hut khong; Bo chiét pha 1a; May GC-MS/TQ 8050, Shimadzu, Nhat Ban;
Syringe PP, 50 ml; Mang lgc thuy tinh 0.7 um x d.47 mm; Mang loc Nylon 0,2 um x d.10
mm; Vial 1,5 ml; Ong dong, binh cau, cbe thay tinh, 6ng nghiém chia vach; B co mau khi
N2; Pipet.

pPé xur ly mau trong phong thi nghiém qua cac giai doan loc mau, hoat hda cartridge,
chiét mau, rira giai va cudi cung dem mau phan tich sic ky khi GC-MS/TQ 8050 va diéu
kién thiét bi GC-MS/TQ 8050 ciia Shimadzu trong phong thi nghiém.

2.3. Phwong phdp xi 1y s6 liéu

Phan mém thdng ké R duoc sir dung dé xtr 1y va phén tich két qua phan tich. Két qua
quan trac ham lvgng PAHs dugc so sanh vdi cac tiéu chuan cua Co quan bao v¢é moi truong
My (USEPA), t6 chirc y té thé gigi (WHO) Cong dong kinh t& Chau Au (EEC) v6&1 nudc mat
va nude an uéng do Viét Nam hién chua c6 quy dinh ham luong cac hop chat PAHs trong
nudc mat.
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Hinh 1. Vi tri cac diém ldy mau quan tric PAHSs tai H) Tay.
3. Két qua nghién ciu

3.1. Nong do cac hop chdt PAHs

Nong do cac hop chat PAHs trong nudc Ho Tay thay doi 16n tai cac vi tri 1y mau khac
nhau va tirng loai hop « chat ciing c6 cac gia tri tai cac diém 1a khac nhau (Bang 2).

Naphthalene ¢6 nong do cao tai cac vi tri HT_5 (15,08 ng/l), va HT_6 (14,43 ng/l). Mot
sd vi tri Naphthalene c6 nong do thap nhu vi tri @ HT 4, HT &, HT 10. Tong ndéng do cua
Naphthalene tai cac diém quan tric 1a 52,2 ng/l cao nhat trong 16 hop chat PAHs dugc tim
thay (Hinh 2). Nong do Naphthalene tai H6 tiy tuy c6 cao hon cac hop chat PAHs khac
nhung van thip hon nhleu so v6i ndng d6 Naphthalene tai hd Daye, Trung Qudc (10,32—
151,3 ng/1) [14], mot s6 ho tai Mediterran Tay Ban Nha (801000 ng/l) [15].

Acenaphthylene chi xuét hién tai cac vi tri HT 5, HT 7 va HT 9 va c6 nong do thép.
Nong do cao nhat ma chét nay dat duoc 1 tai vi tri HT 9 v6i 1,27 ng/l va thip nhat tai HT 5
c¢6 nong do 13 0,34 ngl/l.

Acenaphthene va Flourene c6 mat ¢ hau hét cac vi tri 1dy mau v6i ndng do trung binh
tuong ung 1a 2,87 ng/l va 2,64 ng/l. Tong nong do cua Acenaphthene tai cac vi tri ldy mau
chiém 8% va tong nong do6 cua Flourene chiém 10%. Dbi voi Acenaphthene, vi tri HT 2 ¢6
nong do cao nhat 14 8,97 ng/l va thap nhat 1a 0,1ng/I tai vi tri HT 9. Flourene ndng d¢ cao
nhat dat duoc 1a 11,62 ng/l tai vi tri HT 2 va c¢6 nong do thap nhat tai vi tri HT 4 voi nong
d6 0,11 ng/l. Néng d6 Flourene tai HO Tay cao hon so voi hd Daye, Trung Quéc (0,85 — 3.44
ng/l) [14], nhung van thap hon kha nhiéu so véi mot s6 ho tai Mediterran Tay Ban Nha (200
ng/l) [15].

Phenanthrene c6 nong d6 trung binh 7.8 ng/l, thap nhét tai vi tri HT 6 (1,32 ng/l), cao
nhit tai HT_10 (14,91 ng/l). Anthracene c6 ndng do cao nhat dat 18,86 ng/l tai vi tri HT_10.
Day 1a hop chat c6 nong do cao nhat trong cac hop chat PAHs trong nudc HO Tay véi hong
d6 trung binh 1a 10,36 ng/l. Nong do Anthracene tai H6 Tay cao hon gap 10 lan so véi ho
Daye, Trung Qudc (0,2-0,76 ng/l) [14]. Flouranthene chi xuat hién tai 2 vi tri quan trac 1a
HT_7 va HT_10 ndng d6 lan luot 12 0,77 ng/l va 13,17 ng/l.
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Trong cac hop chit PAHs c6 4 hop chit la Benzo[a]anthracene, Chrysene,
Benzo[b]fluoranthene va Benzo[a]pyrene duoc quan tdm nhat vi chiing c6 anh huong xau t6i
moi trudng va stre khoe con ngudi dan. Nong do trung binh cua 4 hop chat nay lan luot 1a
1,378 ng/l, 1,822 ng/l, 0,998 ng/l, va 2,24 ng/l. C6 mot vai vi tri ldy mau c6 xuét hién ca 4
chat nay d6 14 HT 7 véi ndng do 1an luot 14 0,47 ng/l, 1,20 ng/l, 2,43 ng/l, 3,63 ng/l va va vi
tri HT 10 c¢6 ndng d6 1an luot 3,50 ng/l, 3,91 ng/l, 0,95 ng/l, 2,55 ng/l. Néng d6 cua 4 hop
chat nay tai HO T4y déu cao hon so v6i hd Daye, Trung Quédc (Bang 3). Vi thé viéce sir dung
nude HO Tay co nguy co khong tét cho sire khoe.

Benzo(k fluoranthene, Indeno(1,2,3—cd)pyrene va Benzo (g,h,i) perylene cuing xuat hién
tai 3 diém quan tric 1a HT_3, HT_7 va HT_10. Benzo(k fluoranthene c6 nong do6 thap nhat
1a 0,78 ng/l cao nhat 1a 2,07 ng/l. Indeno(1,2,3—cd)pyrene va Benzo (g,h,i) perylene c6 nng
d6 trung binh la 1,18 ng/l va 1,36 ngl/l. Nong d6 Benzo(k fluoranthene va Benzo (g,h,i)
perylene deu cao hon so vdi hd Daye, Trung Qudc, nhung van thap hon rit nhidu so véi nong
dd tai mot sd ho tai Mediterran Tay Ban Nha (Bang 3).

Dibenzo[a,h]anthracene chi dwgc phat hién tai c6 ¢ vi tri HT 10 c¢6 ndng d6 13 1,80 ng/l,
con cac vi tri khac déu nam dudi gidi han phat hién.

Trong 16 hop chat PAHs, Anthracene c6 nong d¢ trung binh cao nhét 10,36 ng/l, thap
nhat 1a Acenaphthylene 0.88 ng/I. Téng nong do PAHS tai Ho Tay cao so voi h6 Daye, Trung
Quoc nhung thap hon rat nhleu s0 v6i nong do tai mot s6 hd tai Mediterran Tay Ban Nha.
Nong dd PAHs tai Ho Tay van thap hon néng do quy dinh béi My, Chau Au va T6 chirc Y
té Thé gi6i (Bang 3).

4.72 (2%) - 1 g0 5.44 (2%) u Naphthalene
6.72 | (1%)
2,84 (29%) oy | m Acenaphthylene
| u Acenaphthene
4.99 (2%) u Fluorene
9.13 (4%)
u Phenanthrene

5.51 (2%)
‘ m Anthracene

® Fluoranthene

2.64 (1%) = Pyrene

u Benz[a]anthracene
Chrysene

u Benzo[b]fluoranthene

m Benzo[K]fluoranthene
Benzo[a]pyrene
Indeno[1,2,3-cd]pyrene
Dibenzo[a,h]anthracene

Benzo[ghi]perylene

Hinh 2. Tong nong do cua timg hop chat PAHS tai cAc vi tri quan tric.

3.2. Sur phan bé nong dg cac hop chat PAHSs tai Ho Tay

Su phan b6 ham luong cac hop chat PAHs quanh Ho Tay la khong dong déu (Hinh 3,
Hinh 4) dao dong tir 1,19 ng/l dén 81,4 ng/l. Cac vi tri ¢6 ndong d6 PAHs cao bao gdbm HT 10
(81,4 ng/l), HT_2 (46, 8 ng/l), HT_3 (31,4 ng/l), HT_7 (30,97 ng/l) (Hinh 4). Nghién ctru tai
hd Taihu (Trung Quoc) cling cho thiy nong d6 PAHs (0-212 ng/l) phéan bd khong dbng déu
gifta cac vi tri trong hd va phu thudc vao cac hoat dong cua con ngudi gan khu vuc [27]. Cac
PAHs chiém ti 18 cao nhat trong sd 16 chat phan tich tai HO Tay la Naphthalene dat 21%,
Anthracene 17%, Phenanthrene 12% (Hinh 2).
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Tai vi tri HT_10 ndng d6 cta cac hop chat PAHs cao hon tai cac diém con lai, trong d6
Anthracene 14 cao nht voi ndng do 18,86 ng/l. Trong sb cac PAHs, ngudi ta dic biét cha
dén Benzo[a]pyrene vi tinh doc hai cua n6, Benzo[a]pyrene. Tai vi tri nay Benzo[a]pyrene
c6 nong do 2,55 ng/l. Qua khao sat thue dia cac vi tri HT_2 va HT_10 ¢6 nong d6 cac hop
chit PAHs cao thudc phuong Thuy Khué, Quan Tay Ho noi co nhiéu hoat dong xa thai tir
nguoi dan, tram xang, nudc thai sinh hoat, du lich, giao thdng. Tuy chua vuot qua mirc cho
phép nhung cn dang quan tim gidm sat.

Tai vi tri HT_7 la khu vyc Phu Tay Hb ciing c6 nhiéu cac hop chit va ciing c6 sy xuit
hién cua Benzo[a]pyrene c6 nong d6 3,63 ng/l, cao hon vi tri HT_10. Vi tri HT 6 13 noi tap
trung dong dan cu sinh séng va cac dich vu du lich. Khao sat tai hién truong cho thiy, mau
nude dyc hon va mui ciia nude hd ciing ning hon tur nguon nudc thai cua nguoi dan va cac
dich vu xung quanh d6 da duoc xa thai truc tiép ra hd dan téi ham lugng chat c6 cao hon so
vo1 cac khu vue khac.

Bang 2. Nong d¢ cac hop chit PAHs trong nuéc HO Tay.

STT paps HT-01 HT-02 HT-03 HT-04 HT-05 HT-06 HT-07 HT-08 HT-09 HT-10

(ng/) (g/l) (ng) (ng) (ng/l) (ng/) (ng/l) (ng/)  (ng/l)  (ngll)
Nap 560 689 131 <03 1508 1443 823 <03 067 <03
Acy <03 <03 <03 <03 034 <03 103 <03 127 <03
Ace 046 897 513 360 <03 122 063 <03 010 <03
Fu 13 1162 292 011 161 222 038 <02 19 157
Phe <02 920 579 <02 <02 132 <02 <02 <02 1491
Ant <04 1013 917 <04 <04 327 <04 <04 <04 1886
Fluh <02 <02 <02 <02 <02 <02 077 <02 <02 1317
Pyr - <02 <02 065 <02 <02 035 750 <02 <02 1411
BaA <04 <04 <04 <04 <04 107 047 047 <04 350
10 Chr <03 <03 323 <03 <03 036 120 041 <03 391
11 BbF <04 <04 065 <04 <04 <04 243 031 065 09
12 BkF <03 <03 078 <03 <03 <03 099 <03 <03 = 207
13 BaP <04 <04 <04 <04 <04 <04 363 <04 054 255
14 ledP <04 <04 08l <04 <04 <04 178 <04 044 1,69
15 DahA <04 <04 <04 <04 <04 <04 <04 <04 <04 180
16 BghiP <05 <05 060 <05 <05 <05 192 <05 097 19

©Coo~NoOUhwWNE

Bang 3. Nong d6 PAHSs tai Hb tdy va mot sé nudce va tiéu chuan caa My, Chau Au va WHO.

. mmwamNeeen  fpime o SRR Ao mor
Min-Max Tr‘ung Quoc) (ng/l)  Ban Nha) (ng/l) trAlro'ng nwéc *, nwée
binh [14] [15] ubng ** [27-29]

1 Naphthalene <03-15,08 7,46 10,32-151,30 80-1000 -

2 Acenaphthylene <0.3-1,27 0,88 0,77-2,22 100-400 B

3 Acenaphthene <0,3-8,97 2,87 1,26-45,07 100-300 B

4 Fluorene <0,2-11,62 2,64 0,85-3,44 200 -

5 Phenanthrene <0,2-14,91 7,81 3,35-23,38 300-400 -

6 Anthracene <0.4-18,86 10,36 0,20-0,76 200 B

7 Fluoranthene <0.2-13,17 6,97 1,17-9,67 400 -

8 Pyrene <0,2-14.11 5,65 0,77-5,54 400 -

9 Benz[a]a;nthracen <04-35 1.39 1,06-1,93 3 100** (USEPA)
10 Chrysene <0,3-3,91 1,82 0,38-2,05 — B

11 Benzo[z]n‘luoramh <04-243 0998  0,05-0,40 - 200 (USEPA), 1200%
12 Benzo[k]fluoranth <0,4-2,07 128 0.01-0.29 3 (EEC)

ene
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A ma 3 NAS Hb Daye Mt sb hd tai Tiéu chuén nong df
T PAHSs Ho Tay (Ha Nob) (ng/h (Trung Mediterran (Tay  PAHSs trong moi
Min-m Trung Quoc) (ng/)  Ban Nha) (ng/l) trudng nuéce ¥, nuéce
IN-Max= binh [14] [15] ubng ** [27-29]
700** (WHO), 200>
13 Benzo[a]pyrene <0.4-3,63 2,24 0.01-0.16 (USEPA), 1200* (EEC)
— *k *
14 Indenof123 04178 118 0.01-5.76 500 400" (USEPA), 1200
cd]pyrene (EEC),
1 Kl
15 leenzzgz;,(:l]anthr <0418 1.80 0-0.06 600 300** (USEPA)
i *
16 Benzofohilperyle 55 995 136 0.02-0.27 600 1200* (EEC)

ne

Tai vitri HT 3 1a vi tri ¢ gitra hd, cb su phan tan va hoa tan manh nudc thai vao hd. Cac
hop chét ciing khong qua nhitng quy dinh, cao nhét 1a Anthracene véi ham luong 9,17 ng/l.
Tai vi tri HT_6, co, nhiéu cac hoat dong kinh doanh nhu nha hang, khach san. Gop phan
khong nho lam nguon nude Ho bi 6 nhiém, cao nhat 13 Naphthalene véi nong do 14,43 ng/l.
Tai vi tri lay mau HT_1, HT_2, HT 4, HT_5, HT_8, HT_9, nhan thdy su xuét hién cua cac
hop chat 1a rat nho hoac nam ngoai ving giéi han phat hién, nén ching to tai cac vi tri nay
nude Ho Tay it bi anh hudng so véi cac vi tri khac.

20 r
18 r
16
14 +
12 -
210 2\
8 | \
6 ~
4
2
. AL \cbl:lz/.l./h.\n.”rli
Nap Acy Ace Flu Phe Ant Fluth Pyr BaA Chr BbF BkF BaP IcdP DahA BghiP
T 1 s HT 2 HT 3 PAMIHT 4  =ssmHT 5 2 ssss HT 6
— HT_7 m HT_8 m HT_9 m— HT_10 Trung binh
Hinh 3. Su phéan b6 ndng d6 cac hop chat PAHs tai 10 vi tri quan tric.
90 r 81.04
80 r
70
60
50 | 46.8
(=)
<S40 | 31.04 30.97
30 r 24.24
20 L 1704
10 | 4 3.71 119 62
0 _- I I . I I - I
HT 1 HT2 HT.3 HT4 HT_5 HT 6 HT.7 HT.8 HT9 HT. 10
Vi tri quan tric

Hinh 4. Téng ndng do c4c hop chit PAHs trong nudc To Tay tai c4c vi tri quan tric (ng/l).

Tong ham lugng cac hop chat PAHs trong cac mau nude thu thap xung quanh Ho Tay
bat dau tir dwong Thanh Nién nam trong khoang tur 1,19 ng/l dén 81,04 ng/l ma téng ham
luong cac hop chat PAHs trong cic mau nudc mat du’qc thu thap & man phia Tay—Tay Bic
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nam trong khoang tir 3,71-81,04 ng/l, tai cac mau ¢ man phia Dong dao dong tir 1,19-30,97
ng/l. Mau HT 1, HT 4, HT 8 va HT 9 c6 su xuit hién cac hop chat PAHs 1a rat it boi vi tri
cac mau do c6 rit it ngudn tac dong vao nhung cang di vao nhin thiy sy xuét hién cua khu
dan cu, nha hang thi si xuét hién cua cac hop chiat PAHs cang nhiéu va ndéng d6 ciing thay
d6i khac nhau.

4. Két ludn

Mot s6 két luan duge rit ra qua qua trinh nghién ciru ndng d6 hop chat PAHs tai Ho Tay
thudc quan Tay Hd, thanh phé Ha Noi nhu sau:

Nong do (ng/l) trung binh cua c4c hop chit PAHs dao dong tir 0,88 ng/l dén 10,34 ng/l.
Téng ham luong cac chat cua hop chat PAHs trong cac mau nuée thu thap xung quanh Hb
Tay nam trong khoang tir 1,80 ng/I dén 52,20 ng/l. Nong do PAHs tai cac diém quan tric déu
thip hon so véi tiéu chuan cia My (USEPA), t6 chirc y té thé gigi (WHO) Cong ddng kinh
té Chau Au (EEC). Cac hop chit PAHs chiém ti 1& cao nhét trong s6 16 hop chat PAHs tai
Ho Tay la Naphthalene dat 21%, Anthracene 17%, Phenanthrene 12%.

Su phan bd ham luong hop chat PAHs xung quanh Ho Tay 1a khong dong déu. PAHSs c6
néng dd cao xuit thién tai cac vi tri c6 nhiéu hoat dong ctia nguoi dan tai cac vi tri quan tric
HT 10, HT 2, va HT7.

S6 liéu quan tric cua nghién ctru con han ché, can co hoat dong quan tric mang tinh
thudng xuyén, lién tuc, co hé théng dé giam sat dugc hién trang, sy thay d6i nong do cua
PAHs trong nuéc Ho Tay.

bong gop cua tac gia: Xy dung y tuong va lua chon phuong phap nghién cou: B.H.T,,
N.D.S; Thu thép, phan tich, tinh todn xur 1y s6 li¢u: N.D.S., B.H.T., Viét ban thdo bai bao:
b.H.T., V.K.T.; Chinh stra bai bao: B.H.T.

Loi cam doan: Tac gid cam doan bai b4do nay 1a cong trinh nghién clru cua tac gia, chua
dugc cong bd ¢ dau, khong sao chép tir nhitng nghién ctru trude day; khong c6 sy tranh chap
loi ich.
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Assessment of PAHs (Polycyclic Aromatic Hydrocarbons)
concentration in surface water of Hotay Lake, Hanoi City

Nguyen Dinh Son?, Do Huu Tuan'*

! Faculty of Environmental Sciences, VNU University of Science, Vietnam National
University, Hanoi; nguyendinhsonhlvl0123@gmail.com; tuandh@vnu.edu.vn

Abstract: PAHs (Polycyclic Aromantic Hydrocarbons) are potentially carcinogenic
compounds that appear more and more commonly in soil, water, air, and sediment
environments. This study assesses the status of PAHs concentrations in surface water of West
Lake, Hanoi city by surveying, sampling and sample analysis methods, and statistics. The
results showed that the average concentration of PAHs ranged from 0.88 ng/l to 10.34 ng/I.
The total amount of PAHs was from 1.80 ng/l to 52.20 ng/l. The concentrations of PAHSs at
the monitoring points of West Lake are lower than the standards of the US (USEPA), the
World Health Organization (WHO), and the European Economic Community (EEC). The
PAHs compounds that accounted for the highest proportion among 16 PAHSs in West Lake
were Naphthalene (21%), Anthracene (17%), Phenanthrene (12%). High concentrations of
PAHSs appeared at locations with high human activities at the southern and northern of West
Lake.

Keywords: Polycyclic Aromantic Hydrocacbons; PAHs; West Lake; Hanoi.
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Tém tat: Nghién cru ndy nham dénh gia tic dong ctia thay d6i muc dich sir dung dat dén
mirc d6 ton thuong sinh ké ctia nong dan trong lta tinh An Giang. Phan tich duya trén viéc
két hop k¥ thuat giai doan anh vién tham va phuong phap danh gia ton thuong sinh ké
Livelihood Vulnerability Index (LVI); Livelihood Vulnerability Index — Intergovernmental
Panel on Climate Change (LVI-IPCC) va phuong phap diéu tra xa hoi hoc 120 ndng dan
trong laa va 10 can bo quan ly. Két qua cho thdy viéc thay d6i muc dich sir dung dit di pha
v tinh bén ving sinh ké ctia nong dan trong 1aa tinh An Giang (LVI = 0,395 va LVI-IPCC
=-0,023). Trong giai doan 20102020, ty 1€ dién tich khong ngap nudc cta tinh trong mua
li tang 18,24% tuwong tmg dién tich laa vy ba ting 17,63%. Mic du hé théng dé bao ngin
1i da gitip tang dién tich canh tac lua vu ba, nhung ndng dén str dung phan bon va thude trir
sau ngdy cang nhiéu dé dam bao ning suét lua khi khong con phu sa vao dong. Hau qua 1a
moi truong dat va nudc ngay cang thoai hoa va 6 nhlem dan dén sinh ke cua ho ngay cang
thiéu bén vimg. Két qua nghién ctru gop phan dé xuit nhiing giai phap tong thé trong cong
tac khuyén nong tai dia phuong, ciing nhur 14 ngudn tai lidu hitu ich cho nhimng nghién ctru
cd lién quan tai tinh An Giang va ving PBSCL.

Tir khoa: Bén ving sinh ké; LVI; LVI-IPCC; Lua; Lii lut; MODIS,

1. Mé dau

Canh tac ndng nghiép & cic dong bang duoc xem 1 ngudn thu nhap chinh, gbp phan
dam bao an ninh luong thyc cho qudc gia ciia ho, tuy nhién trudc tac dong cua bién doi khi
hiu (BDKH) nong nghiép lai 1a nhom nganh c6 nguy co ton thuong cao nhét [1]. Dong bing
song Cuu Long (BBSCL) la ving san xuét lta gao trong diém va chiém ty trong cao trong
co cau ndng nghi€p cua Viét Nam. Nam 2021, néng nghiép cua vung PBSCL chiém 32,2%
GRDP (Gross Regional Domestic Product — Téng san pham trén dia ban) va 31,37% GDP
(Gross Domestic Product — Tong san pham trong nudc). Trong d6, cdy lta chiém 53,9% dién
tich va 55,5% san lugng ca nude [2-3]. Tuy nhién, PBSCL ciing duoc xem la mét trong
nhimg ddng bang chiu tac dong ning né cia BDKH [4]. Do vung c6 dia hinh thip va bang
phing (d6 cao trung binh tir 1,0-1,8 m so v61 myc nude blen) chiéu dai duong bo bién trén
700 km va ndm & phia ha nguon song Mekong. Nhiing dic diém trén da gop phan gitp noéng
nghiép ciia PBSCL phat trién manh m& nhung ciing 1a nguyén nhan dan dén thiéu bén ving
sinh ké trudc nhitng thay doi cua khi hau va moi truong. Trong d6, sy thay dbi cta cac yéu
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t6 lién quan dén khi hau nhu han han, 1ii lut, thay d6i lugng mua di anh huong x4u dén sinh
ké nguoi dan khu vuc PBSCL [5]. Bén canh cac yéu t6 khi hau, viéc phat trién cac dap thuy
dién va cong trinh thuy loi phia thuong ngudn dan dén luong nude, phu sa vé dong bang co
xu huéng giam [6]. Dé giam thiéu thiét hai tir 1, hé thdng dé bao khep kin & vung DBSCL
da duoc xay dung dé bao vé dién tich Ita vu ba. Tuy nhién, thyc té cho thiy dé bao kiém soat
1ii d3 ngdn chin dong chay va bun cat vao cac canh dong dan dén chat luong dat ngay cang
bi suy giam [7].

Anh huodng cta cac yéu tb méi truong dén dién tich dat trong lta di duoc nghién ctu
qua phuong phap khac nhau. Trong d6 phuong phap vién tham véi vu diém co thé xac dinh
thong sd dat canh tac, phat hién 1i lut, c6 thé chup duoc dudi nhleu diéu kién thoi tiét, dir
lidu dugc cap nhat kha thuong xuyén va ngdy cang duoc cai tién nén phuong phap nay di
duoc ung dung rong rai dé danh gia sy thay d6i dit theo thoi gian. Trong d6, [8-9] di trinh
bay thuat toan nhim phat hién va theo ddi nhiing thay d6i vé 1ii Iyt va hé thong canh tic hang
nim ¢ DPBSCL dua trén anh MODIS. Gan day nhit, mot nghién ctru tong quat vé bién dong
sir dung dét va tinh hinh 1ii lut & DPBSCL giai doan 2000-2020 [10]. Nghién ciru da chi ra
anh huong cua chinh sach quyét dinh 16n dén viéc thay doi str dung dat va nhimg nhitng hé
luy lién quan moi truong do murc d¢ khai thac qua mirc ctia con ngudi. Thuc té cho thay laa
ba vu cho ning suat thap hon va moi trudng dat ngay cang bi suy thoai do canh tic quanh
nam va luong phan bon, thude trir sau ton du trén canh dong ngay cang nhiéu [11-12]. Nhiing
thay doi vé ché do ‘ngap L va cac yéu t6 moi truong da de doa dén tinh bén viing sinh ké ctia
ngudi dan ving dau nguon DBBSCL [13]. [14] da sir dung céc chi s6 LVI va LVI-IPCC de
danh gia murc do d& bi ton thuong do BPKH ctia cac ho san xuat nho 6 DPBSCL. Cac chi sO
cho thay thién tai va BDKH dé han ché kha ning tiép cdn mang ludi xa hoi va két ndi giira
cac ho gia dinh va cong déng, trong khi viéc 4p dung cac chién lugc da dang hoa sinh ké con
han ché 14 yéu t6 chinh din dén ton thuong sinh ké. Tai An Giang, mirc d6 ton thuong va kha
nang thich u’ng cua nhitng nhém cong dong ¢ cac vung ngap li khac nhau (vung thuong
ngudn, vung gitra va vung ha luu) [15]. Két qua nghién ciru cho thiy LVI cta cac vung ngap
lut khac nhau giam dan phu thudc vao cac thanh phan chinh cua  mang luo6i xa hoi, kién thirc
va k¥ ning, tai nguyén thién nhién, tai chinh va thu nhap, chién luoc sinh ké, thién tai va
BDKH. [13] da chi ra bon véan dé chinh anh hudng dén sinh ké ctia nong dan tré)ng lta tinh
An Giang, bao gébm: ting nhiét d, han han, 6 nhiém nguén nudc va giam phu sa. Van dé da
dang chién lugc sinh ké cling dugc dé cap dé han ché ton thuong trudc nhiing thay ddi cua
khi hau va ap luc tr moi truong.

Tac dong tir BDKH va thay ddi luong nude phia thugng ngudén dan dén muc dich sir
dung dt cia néng dan phai thay d6i hodc ho phai tham canh, ting cudng sir dung phan bon,
thudc trir sau trén canh dong dé nang cao ning suat [12]. Nhiing thay d6i nay déu giy ra
nhing ton thwong vé sinh ké cho nong déan, dic biét nhitng ngudi cé thu nhép thap va co dién
tich canh tic nho [16-17]. Nhitng nghién ctru trudc ddy da lam rd nhiing thay doi lién quan
dén bién d6i moi truong dat, dién tich ngap 1d & nhitng dong bang theo thoi gian hay nhiing
t6n thuong sinh ké ngudi dan phai ganh chiu. Tuy nhién, mdi lién hé giira bién dong sir dung
dét dén ton thuong sinh ké lai chua dugc lam rd. Nghién ctru nay dugc thuc hién nham danh
gia tac dong cua sy thay d6i muc dich st dung dat dén tinh bén vimng sinh ké ctia néng dan
tréng lua tinh An Giang véi cac muyc tiéu cu thé sau: (1) Panh gi4 hién trang va bién dong sir
dung « dat qua giai doan anh vién tham cho tinh An Giang giai doan 2010-2020; (2) Str dung
chi s6 ton ‘thuong sinh ké LVI va LVI- IPCC cung phuong phap diéu tra x4 hoi hoc nham
danh gia ton thuong sinh ké nong dan trong laa tinh An Giang.

2. Phwong phap nghién ciru
2.1. Khu vuc nghién cizu

Aaniang 14 tinh dau nguén cua vung BBSCL (Hinh 1), diéu kién tu nhién thuan loi dé
phat trién ndng nghi¢p va da dong gop dang ke vao ty trong nong nghié¢p chung cho ca vung:
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dién tich dét ndng nghiép chiém 16,03% (624,9 nghin ha), dat 17,03% san luong lua gao toan
vung (4.143 nghin tan) vao nam 2021 [3]. Tuy nhién, nhitng nim gan day An Giang dang
phai d6i mat v6i nhitng anh huéng cua BDKH nhu sy gia tang nhiét dg, thay dbi lugng mura,
dic biét thay ddi luong nudce thuong ngudn dan dén mua vu canh tac va nang suit laa thay
d6i kha 16n [18]. Dé han ché thiét hai do anh hudng ca i phia thuong nguon, chinh quyén
dia phuong di chu truong x4y dung hé thdng dé bao ngan 1ii tao diéu kién cho san xuat lua
ba vu [13]. Tu trudc nam 1995, tinh An Giang chu yéu canh tac laa hai vy, tr nam 1996, 800
ha dat dau tién tai Chg Méi dugc bao vé bdi dé bao kiém soat 1l triét dé da tao diéu kién dé
nong dan canh tac laa vy ba [19-20]. Canh tac lta ba vu trong hé thong dé bao da gitip nong
dan an tm san xut, cai thién thu nhap [21]. Tuy nhién, theo thoi gian viéc canh tac lta lién
tuc da boc 10 nhitng han ché dbi v&i moi truong nén day dugc xem la mo hinh phat trién
khong bén viing [22].
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Hinh 1. Ban do vi tri khu vuc nghién cuu.

Hinh 2 cho thay trong vong 11 nam, tai An Giang chi xuét hién 1ii 16n vao nim 2011 véi
dinh 10 1a 4,86 m. Nam 2013 va 2018 dugc xem la nhiing ndm c6 1l dep tai khu vuc véi dinh
lii 1an lugt 12 4,35 m va 4,09 m. Nhimng nam con lai chi xuét hién Iii nhé hodc lii khong vé
nhu nam 2015, 2016 va nam 2020 véi muc nudc cao nhét duge ghi nhén 1a 2,55 m; 3,07 m
va 2,88 m. Su bién dong vé muc nudc tai Tan Chau cho théy nhitng thay ddi vé ché do nudc
phia thuong ngudn di din dén nhimng bién dong vé dién tich ngap 1ii tai An Giang trong giai
doan 2010-2020.

Bén canh anh hudng tir thay ddi dong chay phia thuong ngudn, viéc nang cép va ting
cuong xay dung dé bao di tao diéu kién dé nong dan tham canh laa ba vy, cai thién thu nhap
nhung ciling dé gay ra nhirng anh huong tiéu cuc dén moi trudng va x4 hoi cho tinh An Giang.
Thir nhét, viéc canh tac lta lién tuc moi nam trong vung dé bao dan dén dat dai ngay cang
thoi hoa va ting nhu cau bo sung chat dinh dudng do thiéu hut phu sa [23-24]. Thir hai, thu
nhap ciia ndng dan nghéo va khong co dat trong hé thong dé bao ctia tinh phai phu thudc vao
nhitng nghé gan lién voi mua 1i nhu dan 14t, danh bét ca, trong rau vao mua lii (rau nhat,
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bodng sung, sen...) bi thu hep [23]. Th ba, cac phuong tién co gisi duoc sir dung ngay rong
rai dan dén nhu cau lao dong trong linh vuc ndng nghiép ngay cang giam [25].
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Hinh 2. Muc nude lii 16n nhit do dugc tai tram Tan Chau giai doan 2010-2020 (Trung tdm dy bao
khi twgng thuy van qudc gia, 2022).

Nghién ctru da s dung phuong phap giai doan anh vién tham dé giai doan ban dd ngap
lut va ban do phén loai str dung dat giai doan 2010-2020; két hop v6i phuong phap dénh gia
t6n thuong sinh ké v6i hai cach tiép can chinh 1a LVI va LVI-IPCC; va phuong phép diéu
tra xa hoi hoc.

2.2. Phwong phdp gidi dodn anh vién tham

Dir liéu anh vién tham dugc sir dung voi muc tiéu phan tich bién dong sir dung dat va
dong thai 1d Iyt tinh An Giang giai doan 2010-2020 nham theo ddi tong thé bién dong sir
dung dat va tinh hinh ngap lut cta tinh. Ban do bién d6i 16p phu thuc vat duoc xay dung tir
anh vién tham MODIS da thoi gian. O day, cac san pham MODIS (Moderate Resolution
Imaging Spectroradiometers) caa MODO09A1 (Terra Surface Reflectance 8—Day Global 500
m) dugc ap dung dé xir Iy ban dd st dung dat va ngap 1. Cac san pham vé tinh MODIS c6
d6 phan giai khong gian 500 m d duoc xur Iy bao gom ban d6 ngap 1i va ban do st dung dat
duoc thu thap [27].

Phuong phap giai doan ban dd ngap va ban db sir dung dat duoc [8-9] phét trién dua
trén ba chi s chinh: Chi s6 Thyc vat tang cuong (EVI), Chi s6 nude bé mat (LSWI) va Gia
tri chénh léch gitra EVI va LSWI (DVEL).

NIR —RED

ENVI=25 1)
NIR + 6RED — 7,5BLUE +1
Lsw — NIR—SWIR @
NIR +SWIR
DVEL = EVI—LSWI 3)

Trong d6 NIR (Near—infrared) la pho phan xa cua bang céan hong ngoai; SWIR (Short-
wave infrared) la pho phan xa bang hong ngoai ngin; RED la phd phan xa cia bing do;
BLUE I ph6 phan xa ciia bang xanh lam.
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2.3. Chi s6 ton thirong sinh ké LV1 va LVI-IPCC

Chi s6 LVI: Murc d6 tén thuong sinh ké ciia ndng dan trong lda tai An Giang duoc danh
gi4 qua céch tiép can sinh ké [28] bao gom: 5 thanh phan chinh Ia ty nhién, xa hoi, tai chinh,
vit chat va con nguoi. Sau d6, [26] di thém vao hai thanh phan bao gdm Chién luoc sinh ké,
Hiém hoa ty nhién va BDKH dé danh gia toan dién hon vé tinh d& bi ton thuong va kha ning
thich &ng cua néng dan. Bay thanh phan chinh caa chi sé LVI sir dung trong nghién ctu nay
duogc tinh todn qua cac cong thuc sau [26]:

Index, = So =S (4)
max _Smin

Sq la ting khia canh cua mdi khu vuc khao sat. Smax VA Smin gid tri I6n nhat va nho nhat
cua ting khia canh twong tng. Sau dé, tirng thanh phan caa LVI duoc tinh theo cng thirc
sau:

M, = Zillrr\]dexsdl )

Mg 1a mot trong bay thanh phan cia mdi huyén. Sau d6, chi sé LVI cho mdi huyén tinh
theo cong thirc (6):

7
LVI, = —Zi=l7WM'M“' (6)
=1 Mi

Wi 13 trong s6 ctia mdi thanh phan chinh, dugc tinh théng qua cac khia canh tao nén.
Gia tri LVI dao dong tir 0 (it bi ton thwong nhat) dén 1 (d& bi ton thuong nhat).

Chi s6 LVI-IPCC:

Chi s6 LVI-IPCC dua trén céch tiép can cua IPCC. Chi s6 nay 1am rd ba yéu té chinh
bao gom Kha nang thich ung, Tinh nhay cam va Do phoi nhiém. Cac hop phan cia ting yéu
t6 duoc thé hién trong Bang 1.

Bang 1. Céc thanh phan chinh t6 hop nén LVI-IPCC/

Cic yéu to Cic hop phin chinh
X4 hoi—nhan khau
Kha nang thich tng Chién Iugc sinh ké

Mang luéi xa hoi

Stic khoe, kién thirc va k¥ ning

Tinh nhay cam Dit dai va ngudn tai nguyén thién nhién
Tai chinh
Do phoi nhiém Hiém hoa ty nhién va tac dong tir sy thay doi cac yéu té moi truong

Céc thanh phan trong LVI-IPCC duoc tinh toan dya trén hé sb dong gop ciia cac khia
canh theo cong thirc sau:

_ i=1nVVMiMdi )
Zi:lWMi
CFq 14 cac yéu té gop phan vao kha ning thich &ng, tinh nhay cam va do phoi nhiém cua
mdi huyén; Mqi la cac thanh phan chinh cua mdi huyén. Wi 1a trong s6 tirng thanh phan va
n 1a sb luong céac yéu té trong mdi thanh phan. Sau khi tinh toan 3 thanh phan chinh, chi sé
LVI-IPCC dugc téng hop theo cong thic (8):

LVI-IPCC = (B¢ phoi nhiém — Kha nang thich ing) x Tinh nhay cam (8)
LVI-IPCC c6 gi4 tri tir -1 (it ton thuong nhat) dén 1 (ton thuong nhat).

CF,
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2.4. biéu tra xa héi hoc

Dé danh gia ning luc thich ung do tac dong tir su thay dbi cua cac yéu té moi truong
tinh An Giang, nghién ctru tién hanh khao st tai cac huyén dién hinh dé thay rd sy khac nhau
vé khong gian dia ly anh huong dén sinh ké caa néng dan trdng lGa ba vu. Day 1a nghién ctu
dinh tinh nén viéc thu thap thong tin s& dimng khi dén diém béo hoa [29], trong d6, nghién ctu
da can nhéc dén viéc ¢ thé str dung s6 liéu dinh luong thuc hién mot sé phan tich théng ké
can thiét,

Bang hoi duoc thiét ké dua trén cac thanh phan cua chi s ton thuong sinh ké LVI va
LVI-IPCC ciing nhu c4c khia canh c6 lién quan. Bao gom céc thanh phan chinh lién quan
dén nhimg thong tin co ban cua cha ho (tudi, trinh d6 hoc Van gidi tinh, tai chinh va dac
diém canh tac 10a); nhan thirc cua ho vé sy thay doi ciia cac yéu té moi trudng trong 5 nim
qua cling nhu trong tuong lai.

Nghién ctu tién hanh khao sat 1-2 xa & mdi huyén va sir dung phuong phap lya chon
mau ngau nhién dé chon ra nhitng ndng dan phong van. Nhitng ho dan dugc chon 14 nhiing
ndng dan trong lda (tap trung vao mat loai hinh sinh ké trong lua hai va ba vy dé sé ligu
khong bi phan tan cho nhiéu d6i tugng canh tac khac nhau), di dinh cu 1au dai (trén 10 nam)
& dia phuong va c6 it nhat 5 nam kinh nghiém trong lda. Nhitng thong tin vé dia chi ciing
nhu dic diém canh tac lda cua ting khu vuc nghién ciu dwgc cung cap bai nhiing can bo
quan ly cua dia phuong. Nghién ctu chon 3 huyén dién hinh tai tinh An Giang bao gom:
huyén An Ph la huyén bién gisi dau nQUOn c6 cac vung dé bao kiém soat 1di triét ¢&& muon
nhét caa tinh, phan 16n dién tich huyén nam ngoai hé thong dé bao. Trong d6 2 xi duoc lya
chon khao sat bao gom x& Pht Hitu nam ngoai hé thdng dé bao va xa Vinh Hoi Pong duoc
bao boc boi hé thong dé thang Tam. Huyén Tri Ton 1a khu vuc ddi ni, 6 hé thong dé thang
Téam Ién nhit tinh, véi chiéu dai dé 12 517 km va 18.791 ha. Huyén Chau Phi nam ven song
Hau, trong ving Tt Giac Long Xuyén, nim 2018 hé thong dé bao chiém 80% va 67% la dé
bao triét dé [20] (Hinh 1).

Tom lai dé danh gia tac dong cta su thay d6i muc dich sir dung dat dén tinh bén viing
sinh ké ctia nong déan trong lta tinh An Giang, cac phuong phéap nghién ctru da duoc st dung
v6i ndi dung cu thé nhu sau (Hinh 3).
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Hinh 3. Khung phuong phéap luan nghién ciu.
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3. Két qua va thao luan

3.1. Phan tich bién dgng vé dién tich ngdp va phan logi sir dung dat tir anh vién tham

Kiém dinh d6 chinh x4c cua cac san pham MODIS:

3.1.1. Ban do ngép li

Do chinh xéc cta di¢n tich ngap lii tinh todn tir &anh MODIS c6 dd phan giai 500 m dugc
so sanh twong quan vdi danh Radar ¢6 dd phan giai cao tir vé tinh Envisat ASAR c6 d phan
giai 88 m giai doan 2007-2010 dugc thu thap tir du an WISDOM. Hinh 4 hién thi su tuong
ddng cao gitra cac ban do 1i duoc giai doan tir vé tinh MODIS va vé tinh Envisat cho céc
nam 2007, 2008, 2009 va 2010) véi do twong quan R? trong khoang 0,86 dén 0,99. Vi nghién
clru can phan tich cho khu virc toan bo tinh An Giang quan tric lién tuc cho toan mua 1i tir
thang 7 dén thang 12 giai doan 20102020, chinh vi vay ban dd ngép tu v¢ tinh MODIS duoc
xem xét 1a phu hop dé danh gia va theo ddi dién bién i cho khu vuc nghién ctru véi d6 tin
cay ¢ muc Cao.

Dién tich ngép nam 2007 Dién tich ngap nam 2008
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Hinh 4. So sanh ngap lut gitra dit liéu anh MODIS va anh Envisat-ASAR nam 2007-2010.

3.1.2. Bién dong str dung dat

. Nghién ctru da kiém dinh do chinh x4c dién tich t’rc‘ﬂ)ng lua duoc tinh toan tir anh MODIS
bang céach so sanh voi dir lidu do dac tir Nién giam thong ké giai doan 2010-2020: Tong dién
tich trong la ca nam va dién tich lua vu ba theo tung huy¢n/thi tran tinh An Giang.
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Téng dién tich trong laa ca nam tir anh MODIS duoc tinh nhu sau:
Téng dién tich Iua ca nam = Lua mdt vu + (Lua hai vu loai 1 + La hai vu loai 2) X 2 +
Ltabavux3 €)]

Két qua so sanh cho th'c”iy su khac bié¢t gitra hai loai dir li¢u dao dong tir 1-8% dbi voi
dién tich lta ca nam va sai khac 1é6n hon (tir 0-27%) ddi véi dién tich laa vu ba duoc tinh cho
toan tinh An Giang (Bang 2 va Hinh 5a).

Khi tinh toan twong quan cu thé dién tich mua vu va dién tich canh tac tung huyén, dir
liéu anh MODIS cho th'c”iy do chinh xac cao hon véi R? = 0,85 cho téng dién tich lta vu ba
va R? = 0,94 khi so sanh dién tich laa vu ba tirng huyén trong tinh An Giang (Hinh 5a va
Hinh 5b).

Bang 2. Dién tich lta tinh An Giang tir anh MODIS va Nién giam thng ké giai doan 2010-2020.

‘ Dién tich Itia vu 3 Dién tich Itia cd ndm
Ni Anh MODIS NGTK Chénhléch  Anh MODIS Chénh léch
- (km?) (kim?) (%) (my)  NCTKE™) "o
2010 125,18 115,04 9 617,88 586,6 5
2011 134,15 133,72 0 625,83 607,6 3
2012 169,47 149,54 13 630,3 625,1 1
2013 187,42 163,18 15 696,22 641,4 9
2014 182,67 157,23 16 666,61 625,8 7
2015 195,92 170,18 15 673,18 644,2 4
2016 206,4 185,11 11 693,74 669 4
2017 179,16 167,31 7 687,18 641,1 7
2018 169,14 156,6 8 650,98 623,1 4
2019 200,6 157,51 27 683,7 626,3 9
2020 187,21 171,82 9 658,96 637,2 3
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Hinh 5. Tuong quan giira dién tich trong lta duoc tinh tir anh MODIS va tir Nién giam thong ké giai
doan 2010-2020.

Két qua nghién ctru di trinh bay phuong phap danh gia bién dong dién tich dat trdng lta
va dién tich ngap 1ii dva trén anh MODIS cho tinh An Giang. Két qua kiém dinh cho thay
cac san pham ngap lut va ban do stir dung dat duoc giai doan tir vé tinh MODIS di phan anh
dugc tinh trang bién dong 1ii Iyt va dién tich canh tac lla cho khu vuc nghién ctru:

- Dién bién ngép 1ii tir anh MODIS (d6 phén giai 500 m) da duoc kiém ching vai dit liéu
anh Radar c6 d6 phan giai cao véi két qua so sanh twong quan R? dao dong tir 0,86-0,99 va
dién bién ngap lii cling phu hop véi muc nude 1i dugc ghi nhan tai tram quan tric Tan Chau
giai doan 2010-2020.
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- Bién dong dién tich tréng lua ba vu tinh An Giang dugc tinh toan tr anh MODIS cho
thiy mirc do tin cay cao (R? = 0,85) khi so sanh véi dit liéu tir nién giam théng ké (Hinh 5a
va Hinh 5b).

- Nhin chung, céc dit liéu vé ban dd str dung dit va ban dd ngap dugc tinh toan tir anh
MODIS phu hop v6i dir liéu Nién giam thong ké va ban db ngép tir anh vé tinh Radar ¢6 do
phan giai cao. Tuy nhién, vao mot s6 nam, gia tri dugc tinh tr anh MODIS ¢6 sai s6, diéu
nay co thé dugc gay ra boi hidu tng pixel hdn hop do d6 phan giai & mic trung binh ciia anh
MODIS (500 m) [9]. Cu thé vé dién bién ngap, cac ban d6 ngap tir anh MODIS c6 gié tri cao
hon tir 20-50% trong thoi gian dau mua 1d va tir 1-20% trong thoi gian dinh li. D6i voi dién
tich Ita vu ba, dir liéu duogc tinh tor &anh MODIS ¢6 gia tri cao hon tir 0—-16% so vdi s6 liéu tur
Nién giam thdng ké. Tuy nhién viéc loai trir hiéu ing pixel hdn hop trong cac udce tinh dugce
xéac dinh boi MODIS c¢6 thé tao ra su théng nhét tot gitra két qua thu duogc tir dién tich canh
tac laa va dir liéu sir dung dét trong khu vuc [9].

Phan tich bién dong hi¢n trang 11 lut va dién tich st dung dat

Dién bién i giai doan 2010-2020 tinh An Giang dugc ghi nhan ¢ diém do Tan Chau trén
song Tién (Hinh 1), tram Tan Chau la tram khdng ché va xac dinh dong chay tir bién giGi
Campuchia, nhu 13 diém dau ctia song Mekong khi d6 vao PBSCL [30]. Dya vao dit liéu muc
nude thuc do tai tram Tan Chau (Hinh 2), ché do 1 duoc phan thanh ba loai 1i chinh: 1d 16n
(muc nudc trén 4,5 m), tir 4,0-4,5 m dugc xem la 1 vira va dudi 4,0 m 1a 1t nho [31-32]. Bén
canh dir liéu myuc nudc tai tram Tan Chau, phuong phap giai doan anh vién tham cling dugc su
dung dé danh gia su thay d6i dién tich ngap 1ii tai An Giang. Thoi gian dugc lya chon dé giai
doan anh vién tham 1 toan mua 1ii tir diu thang 7 dén cudi thang 12. Trong d6, dot ngap lii 16n
nhét trong mua lii dwoc dinh nghia 1 ngay c6 dién tich ngap 16n nhat trong khu vuc nghién
ctru, thuong roi vao khoang thoi gian tir ngay 8/10 dén 9/11 hang nam [10]. Bién dong dién
tich ngép 1t tai An Giang giai doan 2010-2020 duoc trinh bay trong Hinh 6, v4i mau xanh lam
biéu thj khu vuc ngdp nudc, mau xanh 1a cay biéu thj pixel hon hop va mau xam biéu thi khu
vuc khong ngédp nudc.

Dién tich khdng ngap lii tai An Giang ngay cang tang trong giai doan 2010-2020, Hinh
6a cho thay nhimng pixel mau xam ngdy cang tang, véi ty 1& dat khong ngap trong mua 1ii ting
18,24% (tir 52,01% nam 2010 1én 70,25% vao nam 2020) (Bang Al). Cu thé, dién tich dat
khdng ngap ting nhanh tir nim 2010 dén 2016, cao nhat 1a giai doan han héan lich str nim
2015-2016 vai trén 72% dién tich dat khéng bi ngap vao mua 1. Sau d6 giam nhe dén nim
2018 (trén 65%) va tang tro |a1 vao nam 2020.

Bién dong dién tich dat trong lta tinh An Giang giai doan 2010-2020 duoc thé hién trong
Hinh 6b va Bang A2. Tong dién tich dt trong lta duoc chia thanh ba loai véi mau xanh 14
cay dai dién cho lua ba vy, mau tim va mau vang: lua hai vy va mau cam la lia mgt vu. Két
qua giai doan anh vién tham cho thiy dién tich lta ba vu ngay cang mé rong trong giai doan
2010-2020. Dién tich Iua ba vu mé rong nhanh tir nam 2010-2016 (tr 35,55% 1én 58,64%),
sau d6 giam vao nam 20172018 (dudi 50%) va ting nhe dén nam 2020.

Trong giai doan 2010-2020, dién tich lua ba vu ngay cang mé rong cung voi su gia tadng
dién tich khong ngép 1u (Hinh 7). Trong do, dién tich lua ba vu cao nhét vao thoi ki han han
gay gat trong giai doan 2015-2016, voi trén 72% dat khong ngap vao mua la (2.550 kmz) da
tao diéu kién thuan loi dé néng dan mo rong dién tich trong lta vu ba (khoang 2.000 km?).
Nam 2017-2018 1ii vé 16n hon dan dén dién tich lta vu ba giam (con khoang 1.700 km?), dic
biét tai huyén Tinh Bién va Tri Ton do vi tri diu ngudn va ving c6 hé thong dé bao thang
Tam dugc xay dung nham bao vé san xuit vu Hé Thu nén chi c6 kha nang bao v¢ hé théng
canh tac trudc 1 nho. Cac huyén Thoai Son, Tri Ton, Chau Phu c6 hé¢ théng dé bao triét voi
cao trinh dinh dé c6 kha ning chéng 1ii bao vé san xuit ca nim nén dién tich trong lua tai cac
huyén nay cao nhét tinh An Giang, day ciing 12 nhimg khu vuc c¢é dién tich trong lta ba vu
cao nhat.
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Hinh 6. Ban d6 ngap 1on nhét trong nim va ban do sir dung dat giai doan 2010-2020 tinh An Giang.
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Hinh 7. Tuong quan gitra dién tich dit khong ngap trong mua 1 va dién tich lda vu ba giai doan 2010-2020.

Két qua nghién ctru cho thay hé thong dé bao bao vé dién tich canh tac laa vu ba da dan
dén nhting thay ddi vé dién tich ngdp 1l tai tinh An Giang, ddc biét tir sau nam 2011 khi hé¢
thong dé bao triét dé co ban da dugc hoan thién [20]. Nam 2010 mic di muc nudc tai tram
Tan Chau ghi nhan chi 3,2 m nhung gay ngap cho trén 35% dién tich tinh An Giang. Dén
nam 2012 va nam 2013, muc nudc i ghi nhan tai tram Tan Chau dat 3,25 m va 4,35 m nhung
dién tich ngap lai thap hon nam 2010 (thap hon khoang 10%). Sy thay d6i muc nuéc va dién
tich ngép i tinh An Giang d4 anh hudng dén thoi gian canh tac IGa trong tinh, nong dan c6
thé trong la quanh nam trong ving dé bao do d6 dién tich lua vu ba ngay cang mé rong
trong giai doan 2010-2020 (Hinh 6b). Canh tic tham canh quy mo 16n cung viéc lam dung
phan bon, thude trir sdu dan dén moi trudng dat ngay cang 6 nhiém va suy thodi [24]. Mbi
truong dat bi 6 nhlem cung nhitng thay d6i vé cac yéu té méi truong khac da anh huong dén
sinh ké néng dan trong lta tinh An Giang. Déc biét 1a nhiing h¢ dan c6 dién tich canh tac
nhd, kha nang thich ung thép va kho tim duoc viéc 1am dé cai thién thu nhap. Ngoai ra, viéc
ap dung céac thiét bi may moc va ty dong hoa trong san xuat lda ngay cang phd bién doi hoi
chi phi 16n ciing 13 yéu t6 dan dén mat bén viing trong sinh ké ctia ndng dan trong lta tinh
An Giang [13, 25].

3.2. Phan tich bén virng sinh ké ctia néng dan trong lua bang cac chi s6 kinh té

Dic diém nong dan trong lua: Bang 3 trinh bay nhimg thong tin co ban cua néng dan
trong lua tai cac dia diém duoc khao sat cua tinh An Giang. Két qua cho thay c6 sy tuong
déng cao vé nhitng déc diém co ban nhu tudi, trinh d6 hoc vén, chii ho va quy mo gia dinh
gitta cac dia diém duoc khao sat. Cac chu ho co do tudi trung binh kha cao va kinh nghién
trong Ita 1au nam (trung binh 47 tudi). Nam gidi giit vai tro chit ho chiém ty 1€ rat cao tai tinh
An Giang (92,5%), diéu nay ciing da dugc ching minh trong nhiéu nghién ciru trudc day [7,
13]. Nhitng chi1 h nay c6 trinh d6 hoc van con kha thip voi khoang 50% ho dan chua hoc
hét cap 1; 33,33% chua hoan thanh cp 2 va khoang 20% hoc dén cip 3. Mdi ho gia dinh c6
trung binh khoang 5 thanh vién véi 2-3 nguoi 1a lao dong chinh.
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Bang 3. Dic diém nong dan trong lda tai cac dia diém duoc khao sat cua tinh An Giang.

Pic diém Phi Hiru  Vinh Héi Pong  Binh Chanh TTCOTH Tong cong
(n=30) (n=30) (n=30) (n=30) (N=120)

Tudi 51 47 45 46 47
Gioi tinh
Nam (%) 86,67 93,33 90,00 100,00 92,50
Nir (%) 13,33 6,67 10,00 0,00 7,50
Trinh dé hoc van
Cép 1 (%) 50,00 46,67 40,00 46,67 45,83
Cép 2 (%) 33,33 23,33 43,33 33,33 33,33
Cép 3 (%) 16,67 23,33 16,67 20,00 19,17
Quy mb gia dinh (ngudi) 4,30 4,87 4,70 4,60 4,62
S6 lao dong (ngudi) 2,4 1,9 2,3 2,5 2,3

Maic du nhitng hd dan dugc khdo sat co su tuong déng cao vé nhitng thong tin co ban
nhung dic diém canh tac lta cta ho tai mdi khu vuc lai ¢6 sy khac nhau. Hinh 8 trinh bay
nhimg dic diém vé canh tac lta nhu quy mo, san lugng, ning suat va loi nhuan thu duoc.
Nhirng hd dan dugc phong van s¢ hitu dién tich canh tic & muc trung binh, trong d6 tai xa
Phti Hitu va Thj trdn C6 T6 c6 dién tich canh tac 1ta 16n hon (lan lugt 3,98 ha/hd va 3,86
ha/hg), hai khu vuc con lai c¢6 dién tich canh tdc nhé hon (2,71 ha/h¢ tai xa Vinh Hoi BDong

va 2,16 ha/h¢ tai xd Binh Chanh). Vy Dong xuan (tir thang 12 dén thang 3 nam sau) la thoi
gian thuan loi dé trong l4a, san luong thu dugc cao nhat trong nim & ca bdn dia diém: véi
san luong la tir 7,91-8,36 tn/ha va loi nhudn khoang 16 triéu/ha. Trong d6, x4 Vinh Hoi
Dong 1a noi c6 san luong va loi nhuan cao nhét (8,36 tan/ha va loi nhuén trén 16 tri¢u/ha).
Vé gia ban lua, trong nim gia ban lta dao dong tir 5,1 triéu dong/tin dén 5,6 tridu dong/tin
va giéng nhau tai cac diém khao sat.

Quy mé: 2,71 ha/hd o 4 R ‘Quy mo: 3,98 hathd
Mua vu Huyen An rhu“i' Mua vy
Déng Xuan | Heé Thu Thu déng X Vinh Ho{Dong Dong Xuan He Thu Thu déng
!‘ i
San luong (tAn/ha) 8,36 7,00 712 o San lugng (tAn/ha) 8,13 6,52 6,55
Gia ban (dbng/tan) 5.276.667 | 5.066.667 | 5.290.000 ... | Giaban (dbng/tin) 5.548.333 | 5.580.000 | 5.250.000
Loi nhusn (déngiha) | 16.522.016 | 11.197.856 | 13432549 | " /7 |Loinhuan (dbng/ha) | 16.478.862 | 9.960.653 | 11.792.382
— 9 ) frmotin {
7 |
£ Huyén Tinh Bign -\~ Huyén Chiu Phié 4 A
\‘j i ' ¢ \ Xa Biah Chi nh W
A A L SN
i \ N W \f\‘ Huyéh Che M
(AN \
T k"?\ 7| Huyén Chiu Think A2
Huyén Tri T i !
| —— — IP, Long Xuyg
| S S -
; .)uu-m 1 ! \
N \ >
X Huyén Thoai Somt
Quy mé: 3,86 hathd Quy mé: 2,16 ha/ho
Mua vu Maa vy
Déng Xudn | Hé Thu Thu déng béng Xuén | He Thu Thu déng
San lugng (tn/ha) 800 | 619 6,26 San lugng (tn/ha) 7,92 7,05 7,28
Gi4 ban (dong/tan) 5.5643.333 | 5.428.333 | 5.563.333 Gia ban (dbng/tan) 5.260.000 | 5.133.333 | 5.250.000
Loinhuan (déng/ha) | 15.219.500 | 9.883.089 | 11.791.631 Loi nhuan (dong/ha) | 15.909.778 | 9.841.456 | 12.645.898

Hinh 8. Dic diém canh tac laa cua cac hd dan duoc phong van tai tinh An Giang.

Dic diém canh tac cho thdy néng dan trong lua tai An Giang bi chi phdi kha nhiéu boi
hé théng dé bao. Tai khu vuc c6 hé thdng dé bao triét dé, dién hinh 1a x4 Binh Chanh c6 san
luong lua on dinh nhat gifra cac mua vu (7,05-7,92 tén/ha); xa Pht Hiru va Thj tran C6 T6,
noi c6 hé théng dé bao thang Tam cho san luong va lgi nhuan cao nhét vao vu bong Xuan
(trung binh san lugng cao hon 1,7 tan/ha; loi nhuan cao hon vu Hé Thu khoang 6 tri€u/ha,
cao hon vy Thu DBong khoang 4,1 triéu/ha); xa Vinh Hoi1 Dong nam ngoai h¢ théng dé bao
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nén dugc cung cip phi sa hing nam, san lwong va loi nhuan luén cao hon cac khu vuce con
lai (8,36 tAn/ha va loi nhudn trén 16 triéu/ha) (Hinh 8). Bén canh d6, hé thong dé bao da gitp
tinh An Giang mé rong dién tich san xuét lua vu ba (ting 17,63% giai doan 2010-2020 nhu
Bang A2). Do loi nhuan thu duoc tir trong laa vu ba & mirc kha cao (11-13 triéu/ha), trong
khi san lwong ltia trung binh chi 6,80 tin/ha.

. Két qua khao sat cho thiy nong dan tinh An Giang ¢ nhitng dic diém thuan loi dé phat
trién nong nghiép, dic biét 1 cay laa. S chii ho trong d6 tudi lao dong chiém ty 1¢ cao (trung
binh 47 tuéi), da s6 chu ho 1a nam gidi, trinh do hoc van mic du khong cao nhung c6 khoang
50% hoan thanh it nhat bac tiéu hoc. Do d6 ho co thé tiép can nhiing kién thic va thong tin
lién quan dén san xuat ndng nghiép va thoi tiét phuc vu cho canh tac laa. Tai An Giang, nong
dan s& hitu dién tich canh tdc & mirc trung binh (trén 2 ha/hd) cung véi san luong va lgi nhudn
thu duoc cao trong hé thdng dé bao ngin 1ii, do d6 nong dan c6 thé canh tac lua lién tuc trong
nam. Tuy nhién, tham canh lua lién tyc trong hé thong dé bao, cing véi lugng phan bon,
thudc trir sdu dugc su dung ngay cang nhiéu c6 thé gy nguy hai cho méi truong dat [33].
Nhimg thay doi vé méi truong dat va dién tich ngdp lu trong hé thong d€ bao tinh An Giang
d3 anh hudng dén muc dich sir dung dat va tinh bén vimg sinh ké ctia néng dan trong lua, ddc
biét 13 nhimg ho dan trong lua ba vu.

Chi s6 ton thuong sinh ké LVI va LVI-IPCC dugc sir dung dé dénh gia mirc do ton
thuong va kha ning thich Gmg ctia néng dan trong lta ba vu tinh An Giang. Két qua phan tich
duogc trinh bay nhu sau:

Chi s6 ton thuwong sinh ké LVI:

Hinh 9 va Bang 4 trinh bay nhitng thong tin vé chi s6 ton thuong sinh ké LVI tai cac khu
vuc duoc khao sat. Két qua thong ké cac thanh phan cho thay sinh ké ctia nong dan trong lua
tinh An Giang dang bi ton thuong do céc yéu t6 tir Con nguoi, Xa hoi, Vat chét, Tai chinh,
Tu nhién, Chién lugc sinh ké, Hiém hoa ty nhién va Su thay doi cac yéu té moi truong. Cu
thé, chi sb ton thuong cia cac khu vyc nghién ctru & mirc trung binh va kha dong nhit giita
cac khu vuc, dao dong tur 0,383-0,405. Tuy nhién, c6 su chénh 1éch gitra cac thanh phén:
thanh phan X hoi co chi sb ton thuong cao nhat (0,484-0,593), cao tht 2 1a thanh phan Vat
chat (0,480-0,542), thtr 3 1a thanh phan Tai chinh (0,342-0,425). Cac thanh phan con lai c6
chi s6 ton thwong & muc thap hon: Hiém hoa tu nhién va Sy thay d6i cac yéu to6 moi tmong
tir 0,342-0,421, Chién lugc sinh ké tir 0,295-0,373, thanh phan Ty nhién tir 0,333-0,408 va
thdp nhat 1a thanh phan Con ngudi tir 0,200-0,267.

Con nguoi
0,6

Hiém hoa tu 0,5

nhién va Sy thay

ddi cac yéu tb moi
trwong

Xa hoi

Chién Iwogc sinh

Ké Vat chat

Tw nhién Tai chinh
=%-Phu Hiru -e-Binh Chanh ~-Thj trdn C6 T6 -u-\/inh Hoi Bdong

Hinh 9. So @ mang nhén vé tinh d& bi tén thuong sinh ké dwa trén LVI cho cac dia diém khao sat
tai An Giang.
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Bang 4. Tinh toan LVI cho cac thanh phan chinh tai cac diém khao sat cua tinh An Giang.

. ; , Xa Phu X& Binh P Xa Vinh .
Thanh phan chinh Hitu Chanh TTCoTO Hoi Dong An Giang

Con nguoi 0,200 0,200 0,200 0,267 0,217
Xa hoi 0,593 0,558 0,484 0,524 0,540
Vit chit 0,524 0,542 0,484 0,480 0,508
Tai chinh 0,425 0,342 0,400 0,425 0,398
Tu nhién 0,345 0,283 0,408 0,333 0,343
Chjén luoc sinh ké 0,345 0,295 0,373 0,337 0,338
Hiém hoa tu nhién va Sy

thay d6i cac yéu té moi 0,342 0,371 0,421 0,358 0,373
trudng

LVI = 0,398 0,383 0,405 0,394 0,395

Chi s tén thuong sinh ké dwa vao chi s6 LVI-IPCC

Gi4 tri ton thuong sinh ké duoc tinh toan qua chi s LVI-IPCC ¢ mirc thip, dao dong tir
—0,043 dén —0,004. Cac thanh phﬁn chinh cua chi s tén thuong LVI-IPCC duogc tao thanh
tir cac hop phan sau: (1) Kha nang thich ing bao gbm cac hop phan vé Xa hoi—nhén khau
hoc; Chién lugc sinh ké va Mang ludi xa hoi; (2) Tinh nhay cam bao gdm Sirc khoe, kién
thirc va ky nang; Pit dai va ngudn tai nguyén thién nhién va Tai chinh; (3) D phoi nhiém
do cac yéu t6 tir Hlem hoa ti nhién va sy thay ddi cac yeu t6 moi trudong. Hinh 10 va Bang 5
cho thiy mirc do ton thuong dugc tinh toan qua chi s6 LVI-IPCC cua cac thanh phan ¢ su
khac nhau. Trong do, kha nang thich ing c6 murc do t6n thuong cao nhét (0,448), tiép theo
la Po phoi nhiém (0,373) va thap nhat 1a Tinh nhay cam (0,315).

Tinh nhay cam lién quan dén cac yeu t6 noi tai ciia nong dan, Bang 6 cho thiy Dat dai
va ngudn tai nguyén thién nhién cing van dé Tai chinh 13 hai yéu t6 anh huéng nhiéu nhat.
Co trén 90% ndng dan cho biét ho khong c6 cac phuong tién can thiét phuc vu cho cudc séng
va trén 80% khong tu dau tu dugc trang thiét bi phuc vu canh tac lta. Van d¢é tai chinh chu
yéu lién quan dén tinh trang di dan: trung binh 51% nguoi dan lao dong phai di dan vi mat
mua tuy nhién s tién ho giri vé cho gia dinh hang nim thudng dudi 4 triéu (khoang 85%).

Kha nang thich (rng
0,5

D6 phoi nhiém Tinh nhay cam

-#-Phu Hlru -e-Binh Chanh --TTCOTO -u-\/inh Hi Bong
Hinh 10. So dd tam gi4c cac thanh phan trong LVI-IPCC tai cac diém khao sat cia tinh An Giang.

Bang 5. Tinh todn LVI-IPCC cho céc thanh phan chinh tai cac diém khao sat cua tinh An Giang.

Thanh phén Phi Hiru Binh Chanh TT COT6 Vinh Héi Pong An Giang
Kha nang thich tng 0,480 0,438 0,434 0,439 0,448
Tinh nhay cam 0,308 0,275 0,336 0,342 0,315
Do phoi nhiém 0,342 0,371 0,421 0,358 0,373

LVI-IPCC = —0,043 -0,019 —0,004 0,028 -0,023
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D6 phoi nhidm dugc dic trung boi cac yéu td tir Hiém hoa tu nhién va sy thay ddi cac
yéu t6 moi truong lién quan dén han han, nhiét do, bio, 16¢ xoay va dac biét tir dich bénh
(Covid 19). BDKH cung véi dich bénh va cac hién tugng thoi tiét cuc doan da lam giam san
lwong va loi nhun cua nong dan trong lta trong nim nim qua (64% néng dan cho biét bi
giam san luong lua; 23% thiét hai vé tai san va 17% bi giam loi nhuan). Trong d6 chu yéu
do sy gia ting nhiét do (63%), gia tang han han (50%), bio (38%), 16c xoay (27%) va do anh
hudng tir Covid 19 (17%).

Mic du dang phai d6i mit v6i nhitng thay doi tir cac yéu t6 moi trudng va BDKH, nhung
kha ning thich ing ciia ho lai rit thap (0,448). Qua khéo sat cho thay chién luoc sinh ké ciia
nong dan dang gap trd ngai do ty 1€ nong dan doc canh cay lua lién tuc trong ndm kha cao
(trén 58%); trén 35% bi mat mua trong nim nim qua nhung ho lai kho khin trong viéc tim
kiém ngudn thu nhap khac (58% thiéu viéc 1am). Tuy nhién, nong dan tai day cing cho biét
ho khong thuong xuyén trao doi cing nhu nhén dugc su hd tro rat thap tir chinh quyén dia
phuong (73%) va han ché trong viéc tlep c4n v6i cac phuong tién truyén thong (77%), khong

duogc cung cép cac thong tin vé thoi tiét va BDKH (84%).

Bang 6. Ty Ié dong gop cua cac yéu té vao cac thanh phan cua chi sb LVI-IPCC.

Thanh phan

Ty 1€ (%)

chinh Thanh phan phu Phu Binh  TTC6  Vinh Hi
Hiru Chéanh T6 Pong
L Kienthie g trén 70 wéi 6,67 0 33 16,67
va k¥ nang
Chu h¢ chi hoc dén tiéu hoc 50 40 46,67 46,67
2. Ngu@)n lao Gia dinh thudc dién nghéo va can ngheéo 0 16,67 10 0
dong Gia dinh chi c6 1 lao dong chinh 23,33 23,33 20 43,33
3. Xa hoi— S6 nguoi phy thudce trong gia dinh (ngudi) 1,93 24 2,07 2,93
Nhan khau hoc  Chi ho 13 nit 13,33 10 0 6,67
4.~ M?ng luéi Thiéu sy ho trg, trao doi tir chinh quyén dia 76,67 76,67 20 66,67
xa hoi phuong
KhO?g th}mng xuyén két ndi vdi cac phuong tién 83.33 78.33 775 69.17
truyén thong
Khéng nhan dugc cac thong tin vé thoi tiét tir
truyén thong va chua duoc tham gia cac budi tap 90 83,33 81,67 83,33
huén c6 lién quan
Khong thuong xuyén cép nhét cac tin tirc ve thoi
tiét va BPKH phuc vu san xuit nong nghiép 60 46,67 26,67 30
5.Nha &, ddt  Chua c6 nha kién ¢b 20 63,33 40 13,33
dalA va co s¢ vat Thiéu cac Phuong tién thi€t yeu (tu lanh, tivi, xe 24,67 23,33 99 3267
chat dap, xe may...)
Thiéu CE,lC tl%lvet 131 Ii)hucrvu cl}o Sllflh hoat (may 94.17 875 90 975
lanh, may giat, 6 t6, may phat di¢n)
Chua c6 may moc, thiét bi canh tac 86,67 86,67 76,67 83,33
Thué dét dé san xuét 36,67 10 13,33 13,33
6.\ Ta'l chlnAh ThAu nhvap cua gia dinh tir nong nghiép dudi 30 10 16,67 16,67 20
va loi nhuéan triéu/nam
S6 tién lao dong di dan giri vé dudi 4 triéu/nam 20 73,33 83,33 90
Mtrc song cua gia dinh giam khi c6 lao dong di dan 10 10 6,67 6,67
Thu nhép tir nong nghiép giam dén dén di dan 60 36,67 53,33 53,33
7. Ty nhién Dlefn t1c}’1 canh ta‘c nhd (<} ha) va c6 nguoén thu 10 20 16,67 26,67
nhdp khac dya vao ty nhién
Ngudn nudc ty nhién bi nhiém min 0 0 0 3,33
Nguén nudce tu nhién bi nhiém phén 10 13,33 46,67 26,67
Khéng c6 dién tich canh tic khac ngoai cdy lua 100 80 100 76,67
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. N Ty 1€ (%)
Thirr‘]?n%ha” Thanh phan phy PhG  Binh  TTCO  Vinh Hai
Hiru Chénh TO Pong
8. Chién lwoc Poc canh cay lua 60 53,33 56,67 63,33
sinh ké Khoéng tu nguyén di dan do BPKH 13,33 10 3,33 0
Khoéng c6 thu nhap tir phi ndong nghiép 12,67 4 10 12
Mt muia ngay cang nhiéu trong nim niam qua 26,67 36,67 46,67 33,33
Thiéu viéc 1am tai dia phuong 60 43,33 70 60
9. Hiém hoa Han hén tang trong ndm ndm qua 43,33 53,33 73,33 30
tu nhién Léc xo4y ting trong nim nim qua 20 26,67 33,33 26,67
S con bdo gia tang trong ndm nam qua 33,33 36,67 43,33 36,67
Anh huong cia Covid 19 23,33 16,67 10 16,67
10. Bién d6i Nhiét d6 tang trong ndm nam qua 66,67 60 70 53,33
khi hau San lugng néng nghiép bi gidm trong ndm nam qua 60 70 56,67 70
Thiét hai vé tai san va nha ctra do BDKH 16,67 20 26,67 30
Loi nhudn giam va 15 vén do BDKDH 10 13,33 23,33 23,33

4. Két luan

Nghién ciu nay két hop k¥ thuat giai doan anh vién tham dé phan loai sir dung dét giai
doan 2010-2020, phuong phap chi s6 ton thuong sinh ké LVI, LVI-IPCC 15ng ghép diéu tra
x& hoi hoc, nham danh gia tac dong cua bién dong sir dung dat tinh An Giang dén tinh bén
viing sinh ké cua ndng dan trong lda. Hai két luan chinh duoc rit ra tir két qua nghién cau:

Hé thong dé bao phuc vu canh tac l0a vy ba di 1am thay doi dién tich ngap li cua tinh
An Giang. Trong vong 11 nam (tur 2010-2020), dién tich khéng ngap tang 18,24% va dién
tich lGa vy ba ting 17,63%. Dac biét tir sau khi hé théng dé bao cua tinh co ban da dugc hoan
thién vao nam 2011 [20]. Nam 2012 va nam 2013, muc nudce 10 ghi nhan tai tram Tan Chau
dat 3,25m va 4,35m nhung dién tich khéng ngép nudc vao mua 1i lai cao hon khoang 10%
va dién tich Ida vy ba cling dugc mé rong trén 15% so véi nam 2010 (dién tich khdng ngap
nudc vao mua li 1a 52,01% va dién tich Ita vu ba la 35,55%).

Két qua tinh toan cac chi sd ton thuong sinh ké LVI va LVI-IPCC cho thiy sinh ké ciia
nong dan trong lua tai cac khu vuc dugc khao sat ctia tinh An Giang thiéu bén virng. Chi 5O
t6n thuong sinh ké LVI=0,395 va LVI-IPCC =-0,023, trong do nguyén nhan chu yéu tir su
thay doi cac yéu to moi truong va BDKH do gia tang cac yéu t6 vé nhiét do, han han, cac
hién tuong thoi tiét cuc doan cliing véi dat dai bi nhlem phén chiém ty 1¢ kha cao (24%). Bén
canh d6, kha nang thich tng con han ché do ngudn thu nhap chu yéu dwa vao lam thué, cac
loai hinh canh tac dya vao tu nhién va thu nhdp chinh la dya vao canh tac laa (trén 58% nong
dan chi canh tac ltia va khong c6 su luan canh). Dé cai thién thu nhap, ndng dan da tu nguyén
di dan dén nhiing noi c6 nhu cau lao dong cao hon (trén 93% tu nguyén di dan va trén 51%
xac dinh nguyén nhén la do thu nhép tr nong nghiép bi giam). Do do, trong tuong lai c6 thé
c6 nhimg nghién ctru tap trung vao anh huong cua t6n thuong sinh ké do thay d6i muc dich
str dung dat dén van dé di dan ctia nong dan tinh An Giang va khu viee PBSCL.

bong gop cua tac gia: Thu thap, phan tich, xu ly s6 lieu: HT.N.T., N.B.T, T.b.D,
V.H.T.D.; Viét ban thdo bai bdo: H.T.N.T.; Xay dung y tudng nghién ctru: N.B.T., H.T.N.T ;
Lua chon phuong phap nghién ctru chinh stra bai bdo: T.D.D., V.H.T.D.

Loi cam on: Nghién ciru duoc tai tro boi Dai hoc Quoc gia Thanh Phd HO Chi Minh
(PHQG-HCM) trong khuén kho dé tai ma so B2021-24-04.

Loi cam doan: Tap thé tac gia cam doan bai bao nay la cong trinh nghién ctu cua tap thé
tac gia, chua duoc chg bo & dau, khong dugc sao chép tur nhitng nghién ctu trude day;
khong co6 su tranh chap lgi ich trong nhom tac gia.
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Assessing the impact of land use change on rice farmers’
livelihood vulnerability in An Giang province
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Abstract: This study assesses the impact of land use change on the vulnerability of rice
farmers’ livelihood in An Giang province (AGP) of the Vietnamese Mekong Delta (VMD).
We applied a mixed method of remote sensing data analysis with the Livelihood
Vulnerability Index (LVI) and LVI — Intergovernmental Panel on Climate Change (LVI-
IPCC) to understand how land use changed over the period of 2010-2020 and its
relationship to flooded area and farmers’ livelihood sustainability. Specifically, MODIS
images were processed, and a social survey was conducted to interview 120 rice farmers
and 10 local officials. Results show that the province’s flooded area increased by 18.24%
during the flood season due to three seasonal rice practice under dike protection,
corresponding to an increase of 17.63% of the third—rice cropping area. Land use change
has increased the livelihood vulnerability of farmers with the LVI = 0.395 and LVI-IPCC
= —0.023. Although the dike—based system has increased the area for third—-rice cropping
cultivation, farmers overused fertilizers and pesticides to maintain rice yields since fertile
sediment has not been deposited in rice fields. As a result, the soil and water environment
are degraded and polluted, making many farmers’ livelihoods vulnerable. Our findings
provide valuable empirical evidence for proposing agricultural management solutions for
not only AGP but also the VMD towards sustainable development.

Keywords: Sustainability; LVI; LVI-IPCC; Rice; Flood; MODIS.
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Phu luc
Bang Al. Bién dong dién tich ngap lii tai An Giang giai doan 2010-2020.
) Téng di¢n tich Pit khong ngip nuéc Pit ngip nuéce Muec nwée !(rn nhj‘it tai
Nam (km?) Dién tich Ty 18 Dién tich Ty 1¢ tram Tén Chéiu
(km?) (%) (km?) (%) (m)
2010 3.521,15 1.831,38 52,01 125,17 35,55 3,20
2011 3521,77 1.743,84 49,52 139,83 39,71 4,86
2012 3.519,77 2.192,50 62,27 84,81 24,09 3,25
2013 3.519,81 2.115,06 60,07 92,08 26,15 4,35
2014 3.520,88 2.357,51 66,95 73,79 20,96 3,94
2015 3.520,83 2.650,40 75,27 45,98 13,06 2,55
2016 3.521,26 2.551,57 72,46 48,19 13,68 3,07
2017 3.520,77 2.264,62 64,31 75,31 21,39 3,42
2018 3.519,48 2.301,65 65,37 91,10 25,87 4,09
2019 3.519,22 2.476,30 70,33 58,96 16,74 3,63
2020 3.518,37 2.473,72 70,25 50,31 14,29 2,88
Bang A2. Bién dong ty I¢ dién tich dét trong 10a tai An Giang giai doan 2010-2020.
2 o . Lia vu hai Lia vu hai
Nim TO]:?CE ten _ ’Lua vy ba _ (Yéo mia kho) (vao mia mua)
(km?) Dién tzlch Ty 1€ Dién tzlch Ty 18 Dién t21'ch Ty 18
(km?) (%) (km?) (%) (km?) (%)
2010 3.520,83 1.251,81 35,55 1.168,18 33,18 24,05 0,68
2011 3.522,29 1.341,49 38,09 1.095,31 31,10 11,57 0,33
2012 3.522,87 1.694,68 48,11 482,22 13,69 90,60 2,57
2013 3.518,34 1.874,18 53,27 656,99 18,67 6,92 0,20
2014 3.518,85 1.826,70 51,91 586,14 16,66 1,02 0,03
2015 3.519,99 1.959,17 55,66 409,89 11,64 14,43 0,41
2016 3.519,88 2.063,96 58,64 345,33 9,81 24,10 0,68
2017 3.520,07 1.791,58 50,90 739,35 21,00 1,36 0,04
2018 3.520,33 1.691,42 48,05 677,25 19,24 30,11 0,86
2019 3.520,57 2.006,05 56,98 362,63 10,30 39,69 1,13
2020 3.520,52 1.872,05 53,18 484,90 13,77 1,00 0,03
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Tém tit: Hoat dong khai thac da vat liéu xay dung (VLXD) d3 va dang tac dong truc tiép
t6i moi trudng kinh té, xa hoi cua tinh Binh Duong. Nghién ciru ndy duoc thuc hién nham
danh gid anh hudng co6 tinh tich cuc va ti€u cuc cta cac dy an khai thac mo nhu: tao nguén
thu dong goép vao ngan sach phat trién cua dia phuong, tao diéu kién cong an viéc 1am cho
ngudi lao dong thuc ddy cac hoat dong phat trién cong nghiép, xay dung, thuong mai va
dich vu cua dia phuong nhung cung v6i d6 n6 cing c6 nhimg tac dong tiéu cuc dén phat
trién nong nghiép, sirc khoe cong dong, gia tdng ap luc cho co sé ha tang va mat d§ giao
thong dia phuong, gy xung dot vé vin héa va chinh sach dan toc thiéu sb (DTTS) cua dia
phuong. Noi dung nghién ciru dya trén cac phuong phap khao sat thyc dia, didu tra tham
van cong dong, théng ké, ma tran méi truong, ndi suy Kriging va sang loc dan tdc thiéu sb
dé tién hanh phan tich, danh gia. Két qua danh gia dua trén viéc khao sét hién trang, quy mo
tac dong; s6 lidu thong ke, theo ddi va khao sat ¥ kién can bo quan 1y, nguoi dan dia phuong
va cac bén lién quan khac véi ndi dung vé cac tac dong cua cong tac khai thac da vat li¢u
xdy dung trén dia ban tinh Binh Duong dén doi sdng, strc khoe va tinh than ctia ngudi dan
va viéc dap tmg vé nhu ciu phat trién kinh té ctia dia phuong.

Tw khéa: Tac dong moi truong; Kinh té xa hoi; Vat liéu xay dung; Binh Duong.

1. M& dau

T chirc qudc té vé Panh gia tac dong moi truong (IAIA) khang dinh danh gia tac dong
moi truong 1a viée lam hét sirc can thlet va bat budc dé nhan biét cAc anh huong cia mot du
an dén moi truong xung quanh, bao gdbm ca moi truong ty nhién va moi truong kinh té—xa
hoi. Trong nghién ctru nay chi dé cap tdi cac tac dong tdi moi truong kinh té xa hoi cua du an
khai thac khoang san. Trén thé giéi, cAc danh gia tic dong moi trudng xa hoi cua dy 4n thuong
dugc khao sat va danh gia thong qua cac tac dong tich cuc va tiéu cuc d6i voi dan cu sinh
song trén dia ban [1-2]. Hoat dong khai thac c6 dong gop quan trong vao su phat trién kinh
té dia phuong, tao diéu kién thuc day phat trién kinh té, tao cong an vi¢e lam cho nguoi dan
dja phwong [3-4]. Ngoai ra, du 4n s& tao dong luc phat trién thuong mai dia phuong, kha ning
cho thué nha, viéc gay stic ép 1én hé théng co so ha ting ctia dia phuong lai 13 tién dé dé thic
day qua trinh phat trién do thi [5-6].
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Tuy nhién, hoat dong nay ciing gy anh hudng téi méi truong séng dic biét 1a viée tao
ra bui va khi thai doc hai do cac cong tac khai thac, ché bién va van chuyén [7-8]. Bui phat
sinh trong qua trinh khai thac thuong cé trong luong 16n nén khdng phat tan qua xa tuy nhién
no Vén anh hudng to1 nguoi lao dong va cu dén sinh séng gan khu vyc khai truong, khu sang
tuyén va doc theo hé thong tuyén dudng van tai va c6 thé gay cac bénh nhiém bui phdi [5, 9
10]. Su két hop giita cac hoat dong khai thac va su phan tan co hoc qua nudc va gié da khién
kim loai ning di chuyén voi quing duong kha xa tir 2 dén 4 km [11]. Luc luong lao dong tur
noi khac ti da tac dong tiéu cuc t6i moi truong vin hoa, xa hoi [3]. Cac van dé vé thi truong
nha &, viéc dap tng cta co sé ha tang dia phuong va tién nghi sdng ctia ngudi dan bi tac dong
tiéu cuc boi duy an [12-13]. Cung véi d6 viée tap trung lao dong ciing gay tac dong ti€u cuc
do lam gia tang t0i pham va cong 1y xa hdi [14-15].

Viéc gia ting dan sé co hoc thudng gy sirc ép dén co so ha ting khu vuce, tao moi
truong dong dic, gay stc ép dbi voi nha ¢ va dich vu ciing nhu viée dap tng vé luong thuyc,
thyc pham kéo theo viéc gia ting chi phi sinh hoat. Diéu nay ciing lam giam tinh c¢b két cong
déng, gdy xung dot van hoa va kéo theo céc t€ nan xa hoi va dich bénh (nhu HIV, bénh
lao,...) [16-18]. Mot tac dong tat yéu cua dy an khai thac mo 13 viéc gia ting mat do phuong
tién giao thong van tai ddc bit 1a cac phuong tién vén tai c0 tai trong 16n gay ra nhirmg anh
hudng t6i moi trudng khong khi [19-20], 1am xudng cap cac tuyén duong, dé gy tai nan
giao thong do tdng mat d¢ phuong tién van tai, gdy tdm 1y lo ngai ciia nguoi dan khi chiu tac
dong cua khoi bui, va nguy co xay ra tai nan [21].

Mot nghién ciru chi ra rang, khi khao sat y kién cta nguoi dan dia phuong noi dién ra dy
an phan 16n ho cho rang bi tac dong tiéu cuc bdi du an. Tuy nhién, da s6 nguoi dugc hoi
(61%) ung hd cac dy an khai thac méi véi lue luong lao dong tir noi khac t61 & mac dudi
25% con lai phai 1a lao dong dia phuong, va hau hét (82%) phan d6i viéc phat trién khai thac
méi du 4n co ké hoach myen dung vuot qua 75% luc luong lao dong tir noi khac to1 [22].
Két qua cho thay viéc gia tang dan s6 co hoc da tac dong to1 doi song cua nguoi dan dia
phuong, ngudi dan san sang ung hd phat trién khi luc lugng lao dong phuc vu cho du an chu
yéu 1a nguoi dan dia phuong [3, 23].

Cac nudc giau tai nguyén thién nhién thuong dwa ra hanh lang phap ly hap dan d¢é khai
thac ngudn tai nguyén nhu: chinh sach, thue quan, mdi trudng dau tu hap dan dé thu hat dau
tu nude ngoai, tao diéu kién vé ngudn vén trong nudc tuy nhién didu nay lai dan téi lam phat
kinh té, suy giam phat trién cta cac linh vyc khac va giam kha ning canh tranh cua nén kinh
té khai niém nay con duoc goi bang “Can bénh Ha Lan” [24-25]. Do d6 Kinh té hoc Ve tai
nguyén cho rang tai nguyén thién nhién thuong c6 xu hudng trd thanh “ldi nguyén tai
nguyén” hon 1a dem lai loi ich cho ting trudng kinh té [26-29].

O Viét Nam, nhitng nghién ctru vé tac dong moi trudng xa hoi do hoat dong khai thac
khoang san t61 moi truong cing chi ra rang cac tac dong mang tinh tich cyc la tao dong luc
phat trién kinh té, thurong mai va dich vu, tao diéu kién giai quyét viéc lam, gia tang thu nhap
cho nguo1 dan, keo theo phat trién cac dich vu thuong mai, thuc dy phat trién co so ha tang
va tao nén tang phat trién cong nghiép va xdy dung cho dia phuong [30-31]. Ngoai cac tac
dong tich cuc thi dy an khai thac mo cling mang lai cac tac dong tiéu cyc dén moi truong xa
hoi nhu: gia tang sy ¢6 moi trudng, gy anh huong toi stre khoe cong ddng [32-33], gia tang
mat do dan so gy ap luc 1én hé thong giao thong va co s¢ ha tang khu vuc, gia ting té nan
xa hoi cling nhu anh huong t6i doi séng vin hoa, ban sac ciia ngudi dan dia phuong [31, 34].
Déi voi cac tic dong moi truong xa hoi thuong it duge quan tam nghién ctru, dac biét voi
hoat dong khai thac da VLXD. Do véy, nghién ctru 1a mot bude phat trién mai bo sung vao
Iy luan va thyuc tién nghién ctru vé nhiing tic dong moi trudong ctia du an khai thac mo gy ra
tai Binh Duong. Tu do, cé thé can nhéc viéc phat trién du 4n cling nhu ¢6 cac bién phéap giam
thiéu tac dong ciing nhu quy hoach ving gitip dia phwong phat trién bén ving.

Cong tac khai thac da lam vat liéu xay dung ¢ Binh Duong dang mang lai ngudn thu
dong gop vao ngan sach ciia tinh, tao didu kién cong an viéc 1am cho nhan dan dia phuong
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ngoai ta con cung cap nguyén lidu dé phuc vu qua trinh kién thiét dé dwa Binh Duong tré
thanh mot tinh phat trién cong nghiép va dinh vu. Tuy nhién, song hanh v6i d6 cac hoat dong
khai khai thac mo cting gy ra cac ap luc khong nho t61 phat trlen nong nghi¢p, gay suc ép
t6i co sO ha ting, giao théng, anh hudng t6i sinh hoat va doi sdng ciia ngudi dan, kéo theo
cac t€ nan xa hoi va gay xung dot van hoa, va dac biét anh huong tdi strc khoe cong ddng.
Dé c6 hudng phat trién dung dén trong truong lai thi Binh Duong d6i vOi hoat dong khai thac
khoang san thi viéc nhan di¢n tdc dong moi truong kinh té—xa hoi 1a rat can thiét.

2. Phwong phap nghién ctiru

2.1 Khu vic nghién cuzu

Binh Duong 14 tinh ¢ tiém ning tuong ddi 16n vé khoang san lam vt liéu xay dung thong
thuong, 1a tai nguyén khong tai tao. Nganh khai khoang ctia tinh trong nhiéu ndm qua da cung tng
nguyén liéu cho xay dung co s& ha tang cua tinh va khu vuc 1an can, gop phan tich cuc trong phat
trién kinh té xa hoi cua tinh néi riéng va khu vuc phia Nam néi chung.

Hién trén dia ban tinh Binh Duong ¢6 32 mé di dugc cap gidy phép tham do d¢a VLXD
véi tong dién tich hon 1.046 ha, trit lugng phé duyét hon 710 triéu m®. Toan tinh c6 26 mo
da da duoc cap gidy phép khai thac da VLXD dang hoat dong véi tong dién tich 777 ha va
trir lugng dugc phép khai thac 377,1 tri¢u m3. Cac mo da VLXD tinh Binh Duong tap trung
chu y€u tai 2 cum mo la: Thuong Tan—Tan My thudc huyén Bic Tan Uyén v6i 13 m6 va cum
mo thudc huyén Phii Gido v6i 04 mé. Dé giai quyét nhu cau da thanh pham cta khu vuc dap
g nhu cau phat trién co s¢ ha tang tinh Binh Duong dang xem xét diéu chinh quy hoach
tham do, khai thac, sir dung khodng san [am VLXD thong thuong trén dia ban tinh giai doan
20202025, tim nhin dén nam 2030 d6i voi cac mo da khu vuc huyén Pha Gido xudng mirc
~100 m va d6i v6i cac mo da thude cum mo da Thudng Tan—Tan My xudng téi mirc —150 m
[35-36].

Phuoc th
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Hinh 1. Vi tri Khu vgc Cum mé Thuong Tan-Tan My va Phi Gido, tinh Binh Duong: (a) Cum mo
Thuong Tan — Tan My; (b) Cum mo khu vuc Phu Giéo.

Céac mo da VLXD nay hién dang ap dung hé thong khai thac (HTKT) theo 16p bang,
trinh tu khai thac 1an luot tir trén xudng dudi. Cong nghé khai thac xudng sau va phai thuc
hién boc 16p dat pht, sau do6 thuc hién cac cong doan khoan—n6 min, xtc bdc, van tai, thoat
nudce, ché bién va tiéu thy. Vi cong nghé khai thac hién tai thi cac thong sé6 HTKT va dong
b thiét bi str dung trén moé duoc st dung thiét bi khoan BMK-5 dudng kinh 105 mm, bla
khoan cam tay dudng kinh 36-42 mm dé khoan 16 khoan phé d4 lan 1 va 2, thudc nd str sung
1a thudc ndé Anfo roi hodc dong théi chiu nudc hodc thube nd nhil tuong chiu nudc, cong tac
xuc boc dat d4 s dung may xac thily luc gau nguoc dung tich gau 1,2 m® va méay xtc lat
banh 16p dung tich 2,5 m® dé xtic da ¢ kho bai, thiét bj van tai sit dung da phan 1a 6 t6 tai
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trong 15 tin cho cong tac van tai trong va ngoai mo. C4C mo ndm kha gan nhau tao thanh cac
cum mo c6 dia hinh dang ho sau.

2.2. Khdo sét thyre dia va ldy mau

Nghién ctru da thuc hién khao sat 1dy ¥ kién vé tic dong méi truong kinh té x3a hoi do
hoat dong khai thac da VLXD vai cac tac dong chiém dung dat dai, thwong mai dich vy, giao
thong khu vuce, phat trién noéng nghiép, cong an viéc lam, mirc song, chinh sach dan toc thiéu
s0, t& nan xa ho1 va strc khoe cong dong. Ngoai ra, trong qué trinh khao sat nhom nghién ctru
cling da tién hanh do v& hién trang khai thac va méi trudng mo thong qua hé thdng khao sat
bang UAV va ldy mau chi tiéu moi trudng tai thyc dia va phan tich tai phong thi nghiém.

2.3. Phuong phap nghién cuu

2.3.1. Diéu tra, khao sat thuc dia

Nghién ctru da tién hanh khao sat thuc dia tai ving bi anh hudng ctia cac khu vuc khai
thac da VLXD trén dia ban tinh Binh Duong tap trung vao hai cum mé da Thuong Tan—Tan
My thudc huyén Bic Tan Uyén va cum moé thudc huyén Phu Gido tir ngay 18/8/2020 dén
ngdy 30/8/2020, nham tim hiéu va danh gia vé cong nghé khai thac, ché bién ciing nhu cong
tac bao vé moi trudng, khao sat xa hoi hoc, 1dy y kién cac bén lién quan. Trén co sé do, nhan
dang cac yéu t6 tic dong va mirc do anh hudng t6i moi trudng xa hoi phuc vu cong tac danh
gia [35].

2.3.2. Piéu tra x4 hoi hoc va tham van cong dong

Phuong phap nay c6 thé danh gia sy tham gia cua cac bén va cong dong trong viéc danh
giac tac dong to1 moi truong kinh té xa hoi khu vuc dy an. Dé tham van cong doéng nhom
nghién ctru da t6 chuc 1y ¥ kién khao sat cong dong va thao luan nhom & tat ca cac khu vuc
chiu tac dong ctia dy an. Nh6m nghién ciru di tién hanh phong van 120 ngudi gdm cén bo
quan 1y; nguoi dan dia phuong va cac bén lién quan khac véi ndi dung vé cac tac dong cia
khai thac ¢4 VLXD trén dia ban tinh Binh Duong dén doi séng, sirc khoe va tinh than cia
ngudi dan va viéc dap img vé nhu cau phat trién kinh té cua dja phuong.

2.3.3. Phuong phap thong ké

Thu thap cac tai liéu cta du an vé cac yéu td moi trudng cé thé tac dong t6i stic khoe
cong dong, tong hop phan tich cac dir liu khao sat thu thap dugc veé tac dong cta du an toi
moi truong kinh t€, xa hoi.
2.3.4. Phuong phap ma tran moi truong

Ma tran duoc lap dudi dang bang muc dich dé d6i chiéu ting thanh phan méi trudng bi
tac dong boi cac hoat dong cua dy an tir d6, danh gia moi quan h¢ nguyén nhan va két qua.
Phuong phap ma tran don gian, dé thuc hién va tuong minh chira dung day du thong tin khi
tién hanh danh gid, thé hién rd rang moi quan h¢ gitta phat trién va moi truong.
2.3.5. Phuong phap ndi suy Kriging

Dé ndi suy cac duong dang tri 6 nhiém bui dua ra cac két qua quan tric va mo phong
hién trang 6 nhieém bui ctia cac moé cling nhu toan bo khu vuc cum mo da VLXD.
2.3.6. Phuong phap sang loc dan toc thiéu sd

Muc dich cua viéc sang loc DTTS la nham xac dinh su hién dién cua ho trong vung du
an theo OP 4.10. Sau khi xac nhan sy hi¢n dién cua cong dong DTTS, chinh sach OP 4.10 s¢&
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dugc kich hoat va mot khung chinh sach DTTS duoc chuan bi dé hudng dan viéc chuan bj
cua ké hoach Phat trién DTTS, cho céc tiéu du an trong giai doan chuan bi va thyc hién.

2.4. Xir Iy s6 liéu
Két qua khao sat, phan tich, 14y mau duoc thu thap, tong hop, phan loai va xu ly danh

gi4 bang phan mém Microsoft Excel, cac biéu do dwoc trinh bay trén phan mém tng dung
ndi suy Kriging.

3. Két qua va thao luan

3.1. Cdc tdc dong téi méi trwong Kinh té dia phirong

Binh Duong la mét tinh c6 co céu kinh té nong nghi¢p—cong nghiép—thuong mai dich
vu. Trong co cau do, dong gop cua khai thac dd VLXD vao tong thu chi ngén sach cua Huyén
Pht Giao khoang 87,65/833 Ty dong (quy 111/2020), va véi huyén Bic Tan Uyén khoang
210,3/2.022 Ty dc‘sng (6 thang dau nam 2020) (Béo céo tinh hinh kinh té—xa hoi tinh Binh
Duong 2020). Trong giai doan quy hoach 2011-2015, tong thu ngan sach tir hoat dong
khoang san toan tinh Binh Duong la 1.753,929 ty ddng va ude tinh dén nam 2030142 2.102,76
ty dong (Quy hoach khoang san Binh Duong 2016). Day la mot nguon luc 16n dé thiic day
phat trién kinh té cho dia phuong ciing nhu dau tu co sé ha ting dé chuyén dich co céu kinh
té sang hudng cong nghiép hién dai.

Trong vai nim tré lai day Kinh té huyén Phu Gido va Bic Tan Uyén dang dan dich
chuyén co ciu, liy cong nghiép 14 trong diém, trong d6 cong nghiép khai thac khoang san va
san xudt VLXD cung v6i cong nghiép ché bién nong san dong vai tro then chdt. Piéu nay
doi hoi cong tac khai thac da VLXD vira phai phat huy vai tro va thé manh nhung ciing can
phai luu y toi cac van dé vé moi trudng va phat trién bén viing tranh anh hudng tdi cac hoat
dong san xuat ché bién noéng san cua dia phuong. Tinh to1 quy IV/2020 huyén Pha Gido co
gan 600 doanh nghiép, co s¢ san xuat cong nghiép, tiéu thi cong nghiép, v61 5 cum cong
nghiép di hoan thién co so ha tang va di vao hoat dong. Viéc phat | trién nganh cong nghiép
khai khoang tao diéu kién cho phat trién xdy dung, dong thoi nhu cau cua san xuat khai thac
cling doi hoi phat trién vé co khi, ché tao va ty dong hoa, do la dong luc cho nhimg nganh
cong nghiép khac co dleu kién phat trién cung ung.

Dé dap ung nhu cau phat trién co sé ha ting, giao thong va do thi hoa phuc vy phat trién
cong nghiép thi Binh Duong ndi riéng va khu vuc mién Pong Nam bd ndi riéng can mot
luong vt liéu xay dung kha ddi dao. Theo quy hoach khoang san lam VLXD théng thudng
tinh Binh Duong tam nhin dén nam 2030, téng dién tich quy hoach d4 VLXD la 1.090,44 ha,
trong do: khai thac 880,45 ha va tham do—khai thac 209,99 ha; quy hoach sét gach ngoi voi
dién tich 719,39 ha, gdm khai thac 419,85 ha va tham do—khai thac 299,54 ha; tong dién tich
quy hoach cat xay dung 391,14 ha +21km, gdm khai thac 131,14 ha +19km va tham do—khai
thac 260,0 ha +2km (Quy hoach khoang san Binh Duong 2020). Nhu vy, viéc khai thac da
VLXD vira tao ngudn thu cho dia phuong phat trién co s0 ha tang phuc vu phat trién cong
nghiép, dich vu vira 12 linh vyc san xudt cung ing ngudn nguyén ligu dau vao d6 1a mot didu
kién thudn loi va tao dong luc cho nganh xay dyng phat trién.

Dé phuc vu pht trién cong nghiép va dich vu tinh Binh Duong da chu truong phat trién
tuyén duong giao thong Bic Tan Uyén—Phl Gido-Bau Bang; Thu Bién—Dat Cudc; mo rong
nang cap duong DT746; Mudi Mudn-Tan Thanh nham tao dong luc cho phat trién kinh té
khu vuc. Tac dong tich cuc va dang ké cua cac dy an khai thac da VLXD 1a c6 thé dap ang
tai chd cac ngudn nguyén vt liéu 1 da voi va dat san lap phuc vu cho nhu cu phat trién giao
thong khu vyc. Tuy nhién, Qua trinh trinh van tai d4 t61 noi ti€u thu va ra cac cang noi dia
anh hudng kha tiéu cuc dén hoat dong cua cac tuyén duong DT 741, BT 746 mac du da duoc
cdi tao nhung chi c6 2 lan xe, khi c6 su xuét hién cua cac phuong tién van tai d4 l[am tuyén
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duong trd 18n ach tic, un @, cac phuong tién giao théng cta ngudi dan di lai khé khan khi di
qua cac khu vyc nay. Ngoai ra qua trinh vén tai da sir dung cac xe ¢6 tai trong 15-20 tan 1am
anh huong toi chat lugng mat dudng, 1am phat sinh bui va tiéng On gay anh huong dén doi
song cua dan cu trong vang. Qua danh gid tai tai cac tuyén duong trong diém c6 hoat dong
van tai d4 VLXD thi kha nang thong qua cua tuyen duong DT 741 theo 1y thuyet la 491
xe/gio (69 xe /phut); kha nang thong qua cia tuyen duong DT 745 theo ly thuyét 1a 484
xe/gio (8 xe /phut) nho hon so véi luu luong thuc té ciia cac xe van tai d4 tir cdc mo ra cang
noi dia tai thoi diém khao sat, diéu nay dan dén sy qua tai ctua tuyén duong tai thoi diém cao
diém. Nguoi dan sinh séng va kinh doanh doc duong van chuyén da VLXD di tiéu thy va
khu vuc gan khai truong s& bi anh huéng tiéu cuc boi bui, tiéng on, rung dong, mat do xe, an
toan giao thong,... lam dnh hudng t6i cac hoat dong nhu hoc tap (¢ tré¢ em), nghi ngoi, an
uong, sinh hoat, giai tri ... Mat khéc, sy xdo trdn giao thong va ting nguy co mat an toan giao
thdng, c6 thé anh huong dén thoi quen di lai ciia nguoi dan.

Ngoai hoat dong giao théng duong bé thi tai khu vue cum mo da VLXD Thuong Tan—
Tan My con st dung hinh thure van tai duong thuy Theo d6 doc tuyén song Pdng Nai thugc
dia ban xa Thuong Tan, Tan My c6 15 cang ndi dia, hau hét cac cang nay déu 1a not xudt vat
liéu d4 xay dung theo song Pong Nai xudi vé thanh phd Bién Hoa va cac tinh mién Tay thudc
Dong bang séng Ctru Long bang phuong tién ghe, sa lan, tau... tai trong 500800 tin di lai
dé dang. Qua két qua khao sat ngay 19 va 20/8/2020 cho thay, luu lugng tau thily va xa lan
di chuyén trén séng Dong Nai kha 16n, tuy nhién cac phwong tién van di chuyén binh thuong
va khong xdy ra tinh trang ach tac. Tuy nhién, viéc van tai da VLXD bang duong thiy phan
nao ciing lam gia ting mat d6 phwong tién, phat thai chat 6 nhidm lam anh hudng toi chat
lwong nudc va canh quan khu vuc song Dong Nai.

Y A Anh huén, . - .
Bung n6 to1 san xuégt Lam phat Giam mire
doanh thu = d6i vo
» . nong lam tang vot €au do1 vol
tai nguyen ngu nghiép hang hoa
Téng manh thu Giam cau do Gia ca hang Giam thu nhéap
tir tai nguyén chat luong nong hoéa khong phai dau nguoi, giam
san bi giam sut ai én ti viée lam trong
cdc linh vire san
xuat khéc

!

Téing trucng Giam tang Tang gié ca Tang chi phi sin
nganh khai thac truong nganh hang hoa trong xuit cho cac

Ly Ried Ui nude nganh kinh té
@i nguyén I

Hinh 2. Phan tich anh huong cua khai théc khoang san téi méi truong kinh té.

tai nguyén

Vé linh vuc thuong mai thi vi¢c phat trién khai thac mo sé tao cac diéu kién thuc déy
viéc mua ban hang hoa, giao thuong dé phuc vu cho nhu cau san xuét va dap ng nhu sinh
hoat khi dan s6 gia ting. Diéu nay thuc day phat trién phat trién vé kinh té tiéu thuong (tai
huyén Bic Tan Uyén udc tinh tong mirc ban 1¢ hang hoa va dich vu la 2.537 ty dong, tang
14,13% so véi cung ky nam 2019). Tuy nhién, khi phat tr1en khai thac khoang san thi s& dong
nghia véi viée thu hep dién tich va giam san luong san xuat nong nghiép din toi gia ting vé
gi4 ca thi trudng, v6i nhitg ngudi dan dia phuong khong c6 ngudn thu tir cac hoat dong san
xuét khai thac khoang san va hoat dong cong nghiép khac sé bi tac dong tiéu cuc. Doi khi
viéc khai thac khoang san qua mure s€ tac dong nguoc tro lai cac thanh phan kinh té khac,
dac biét 1a cac khu vuc dang thuc hién ddy manh phat trién coi khai thac khoang san va san
xuét ché blen nong san 1a thé manh nhu ¢ Binh Duong. Theo phén tich ¢ Hinh 2 cho thy
viéc bung nd doanh thu tir khai thac tai nguyén s& dan t6i cac hau qua lam giam ting trudng
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cac nganh kinh té cac nganh khong khai thac tai nguyén dan toi tang chi phi gia ca hang hoa
va tang chi phi san xudt cho cac nganh kinh té.

Ddi véi cac mé khai thac dd VLXD trén dia ban tinh Binh Duong c6 dac diém khac voi
cac mo khai thic VLXD & mién béc 1a khoang sang phan bd ndm dudi 16p dat phu dé tir do
d6, c6 thém hai khau thdo kho thoat nudc mo va béc dat phi. Ngoai van dé 6 nhidm moi
truong khong khi do phat sinh bui thi viée phai boc dat da phu va thyc hién thoat nude mo
s& co tac dong 1am anh huong toi chat luong dit va nudce, didu nay anh huong truc tiép t6i
hoat dong san xuat nong nghiép, 1am giam ning suit va giam tinh canh tranh cia cac mit
hang néng san xuét khau trén thi truong.

Mac du vu tién phat trién cong nghi¢p tuy nhién hai huyén Béc Tan Uyén va Phu Gido
déu c6 xuat phat tir phat trién Nong nghiép la chinh. Gia tri san xuat Nong nghi€p cua huyén
Phu Gido dat gia tri 1.902,2 ty dong v6i cac loai cdy trong chi yéu 1a cdy hoa mau (rau xanh,
cay an qua), cay cong nghiép ngan ngay (sdn, mia, dau cac loai), cay cong nghiép dai ngay
(cao su, tiéu, diéu), vé chin nudi chu yéu la gia stc gia cam nhu lgn (23.000 con), trau (253
con), bo (3.800 con), ga, vit (1300 con). Gia tri san xuat nong nghiép cta huyén Bic Tan
Uyén udc tinh 1a 943 ty dong VvOi cac loai rau mau, cdy luong thuc, san, cdy an qua lau nam
va cdy cao su, tong dan gia cam udc tinh khoang 1,68 triéu con, dan gia stic gom 784 con
trau, 1425 con bo va 50.784 con heo (s liéu naim 2019). Co cau san xuat ndong nghiép cia
dia phwong thé hién trong Hinh 3.

CO CAU SAN XUAT NONG NGHIEP BIA PHUONG

Huyén Béc Tan Uyén

o0
g
=
==
A Huyén Phu Giao
0% 20% 40% 60% 80% 100%
Huyén Phu Giao Huyén Bic Tan Uyén
® Trong trot 68.60% 79.89%
m Chan nuoi 31.40% 20.11%

Hinh 3. Co cau san xuat ndng nghiép dia phuong.

Do vay dii vu tién phat trién cong nghiép khai khoang tuy nhién cac hoat dong nay ciing
tac dong khong nho t6i hoat dong nudi, trong cia dia phuong. Trong qua trinh khai thac thi
cac khau cong nghé tir khoan nd, xtc bdc, van tai va thai dat d4 déu phat sinh bui anh hudng
truc tiép tdi strc khoe ngudi dan va hoat dong san xudt néng nghiép dia phuong. Cac dit liéu
sau khi quan tric bang may bay khong ngudi l4i cho timg mo va ca khu vuc mo duoc sir dung
lam dau vao cho qué trinh mé hinh hoa sy phat tan bui trong khong gian, s dung phuong
phap noi suy Kriging dé ndi suy cac duong dang tri 6 nhidm bui. Cac két qua quan tric va
mo phong hién trang 6 nhiém bui ctia cic mo ciing nhur toan bd khu vie cum mo da Phu Giso
trong diéu kién nhiét d6 khu vuc 1a 31°C, tan suit lang gi0 Piang = 11,9%, tur tan suét va hudng
gi6 trung binh thu dugc xac dinh muc do réi trung binh A = 220, d6 am khong khi 74%, két
qua md phong dugce thé hién trong Hinh 4.

Dua vao cac két qua méd phong va biéu do phan tan bui trén Hinh 4, c6 thé thy rang
nong d6 bui PM1.0 thudng thap hon mot chit so véi ndng d6 bui PM2.5. Pang luu ¥, trong
s0 3 mo da cua khu vye Phu Gido duge xem xet, danh gia trong nghién ctru, mo da Su01 Rac
va m6 da Xay dung An Binh 13 noi phat tan nong d6 bui cao nhat do 2 mé niay nam canh
nhau nén kha nang tac dong cong hudng bui cao.
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Hinh 4. Biéu d6 phat tan byi trong mua khoé cia cum mo da Phu Giao: (a) Bui PM1.0; (b) Bui PM2.5.
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Ngoai ra, hoat dong thoat nude mo ciing 1a mot tac nhan gdy anh hudng t6i ngudn nude
khu vuc. Theo khao sat cia nhom nghién ctru vé chét lugng nude thai khu vuc khai thac mo,
nhan thiy nudc tir cac moong khai thac da VLXD thudng c6 d6 duc do mang theo mot luong
16n can ran tir viée rira choi cac bui da, tuy nhién hau nhu cac chi tiéu phan tich chat luong
nuée déu o gla tri thap hon gia tri giéi han QCVN 09-MT: 2015/BTNMT — Quy chuan k¥
thuat Qudc gia Ve chat luong nuéc ngam cho phép. Trong do, chi tiéu As, Mn, Hg khong
phat hién trong mau phén tich. Cac phan tich ciing chi ra d4t dai néng nghiép tai khu vurc nay
déu khong c6 dau hiéu bi anh hudng cua cac kim loai nang hodc bi chua do tic dong cua
dong thai axit. Tuy vay, khong thé phi nhan rﬁng cac hoat d6ng san xut khai thac cta cac
mo d4 VLXD s& tic dong 1am anh hudng truc tiép hoic glan tiép t6i moi trudng san xuat
nong nghiép ¢ dia phuong. Cu thé, hién nay, nguoi dan song xung quanh khu vie 02 mo da
cua Cong ty Co phan X4y dung Binh Duong va Cong ty Co phan da Hoa Tan An c6 14 ho
gia dinh cta 4p 2, 4p 3 xa Thudng Tan chiu anh hudng tryc tiép va 44 ho dan chiu anh huong
it hon tir viéc khai thac t6i cong tac trong hoa mau. Hang ndm 2 cong ty c6 chinh sach hd trg
cho céc hg dan xung quanh khu vyce khai théac bi tdc dong. Déi v6i 14 ho dan chiu anh huodng
tryc tiép Cong ty hd trg hang thang cho mdi ho tir 1 dén 2 triéu dong/thang theo quyét dinh
ctia Uy ban nhan dan huyén Béc Tan Uyén.

3.2. Cdc tdac dong toi moi trueong Xa hoi cua dia phuong

Huyén Phu Gido co dan sO vao khoang 90.843 nguoi, mat do dan s0 trung binh 167
ngudi/km?, chu yeu tap trung tai thi trdn Phudce Vinh va cac xa Phudc Hoa, Vinh Hoa, An
Binh, 14 noi phat trién cong nghi¢ptrén dia ban huyén. Dan sO nam 2021 cua Huyén Bic Tan
Uyén la 74.867 nguoi, mat d6 dan so6 dat 187 ngudi/km?. Co céu dan s6 lao dong trén dia ban
huyén chu yéu la nong dan do nganh néng lam nghiép chlem ty trong cao, ty 1¢ dan thanh thi
chiém rat nhé chi yéu tai ving trung tim huyén thi tran Tan Thanh. Viéc phét trién cac du
an khai thac mo sé kéo theo viéc gia tang dan s6 co hoc, mdt lugng dan cu s€ tur cac khu vuce
khéc s& di cu t6i dé tham gia vao hoat dong cua du an. Vi 26 mo da dwoc cp phép hoat
dong trén dia ban tinh di thu hut lyc luong lao dong khoang gan 1500 lao dong trong d6 lao
dong dia phuong chi chiém 12,6% con lai 1a lao dong ngoai dia phuong, ngoai ra nhiing
ngudi nay con mang theo gia dinh t6i sinh sdng va lam viéc lam gia tang dan sd co hoc.
Luong lao dong di cu chiém phan 16n lyc lugng lao dong do tinh chét dac thu cong viéc cua
hoat dong khai thac mo, tuy nhién diéu nay gay ap luc 1én co sé ha ting cta dia phuong ciing
nhu anh hudng t6i doi séng van hoa, tap quan va tinh hinh an ninh trat tu khu vuec.

Tinh Binh Duong c6 15 DTTS sinh séng bao gdm: nguoi Hoa véi 14.455 nguoi, chiém
2,07%; nguoi Kho—me voi 1.490 ngudi; nguoi Tay vai 514 nguoi; nguoi Cham voi 322
nguoi; nguoi Muong vai 315 nguoi; nguoi NUng vai 453 nguoi; ngudi Stiéng vai 60 nguois...
nguoi Kinh van chiém da s6 voi 97% dan sb. Tir khao sat khu vuc du 4n khai thac tai hai
huyén Pha Gigo va Bac Tan Uyén va tién hanh sang loc DTTS trong viéc thyuc hién cac chinh
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sach hién hanh va trién khai hd trg cho nguoi DTTS tai vung dy an, nhu chuong trinh xo6a
do6i giam nghéo, ddy manh phat trién ngudn nhan luc cac DTTS. Két qua sang loc va khao
sat tham van cong dong da xac nhan su hién dién cua ngudi DTTS, thay rang (i) nguoi DTTS
bi anh huéng nhén dugce loi ich kinh té xa hoi va van hoa thich hop tir cac chinh sach hd tro
von tir Bia phuong dé phat trién san Xudt; (i1) Ngudi DTTS khi bi tac dong boi cac hoat dong
cta du an khai thac mo t6i doi song san xuat duoc hd trg dén bu thiét hai theo dung quy dinh
(iii) s6 lwong ngudi DTTS tham gia vao luc lugng lao dong san xuat tai cac mo khai thac da
VLXD trong khu vyc nghién ctru con chiém ty 16 khiém tén dudi 2% chua dap ing yéu cau
vé chinh sach phat trién ngudn nhan luc DTTS.

Khai thac khoang san di tao diéu kién cong an viéc 1am cho khoang 1500 lao dong trong
cac linh vuc khai thac, co khi, dién, ké toan,... va cac lao dong an theo céc dich vu cho khai
thac mé va tiéu thu khoang san trén dia ban tinh. Thu nhédp cua cac lao dong hoat dong tai
cac mo khai thac da giao dong trong khoang 82-96 tri¢u/nam cao hon muc thu nhap binh
quan cua dia phuong khoang 1,5 1an. Thu nhap binh quin ddu ngudi huyén Pha Gido nim
2019 ¢ muc 60 triéu/nam (gép 1,77 1an 2014); Thu nhap binh quan ndm 2019 cua toan huyén
Bic Tan Uyén dat 61 triéu dong/nguol/nam (gap 1,88 1an nam 2014). Tuy nhién, do hoat
dong khai thac mo dan t6i su khac biét vé mire thu nhép gitta nguoi lao dong tai cac mo khai
thac VLXd va nhan dan dia phuong dan t6i xung dot xa hoi do sy khac biét vé ngudn gbc
va muc thu nhap.

Hoat dong khai thac mo c6 thé gia ting kha ning rai ro va ton thuong cho mot nhom
cong dong dan cu trong khu vuclién quan t6i van dé moi tru:(‘)’ng hodc xd hoi. Cac van dé vé
ngon ngir, hanh vi, 16i séng ctia cong nhan khong phu hop véi van hoa, phong tuc dia phuong,
c6 thé gdy x40 tron hodc gay mau thun xa hoi, dic biét kéo theo cac té nan xa hoi nhu uong
ruou, ¢ bac, quiy réi tinh duc hodc mai dam.

Bén canh chiém dung dét dai, hoat dong khai thac con gay 6 nhiém moi trudng, anh
huong truc tiép dén cudce song cua ngudi dan trong ving. Cac cong doan khai thac va ché
bién da VLXD bao gdm: khoan—nd min, xuc boc van tai, thai dat d4, thoat nuac, nghién sang
phat sinh cac tac nhan gay 6 nhlem nhu tiéng on bui, nudce thai, chat thai ran. Hoat dong khai
thac da VLXD ciing anh huong xAu toi doi song sinh hoat va strc khoe cua cong dong, trong
d6 8% s ho duogc tham van khang dinh 6 nhiém khong khi; 60% cho rang ho bi anh hudéng
boi tiéng On, rung chan va da vang do qué trinh khoan-n6 min, 80% do hoat dong nghién
sang va 2% do nguyén nhan khac. Qua trinh van chuyén da thanh pham 1am roi vai vat liéu
trén tuyén dudng, mia mua thi gay bun lay tron truot, mua kho cung véi gid cudn theo cac
phuong tién giao thong tao thanh bui lan tdéa trén dién rong.

Bang 1. Anh hudng cong tac khai thac ¢4 VLXD dén stic khoe cong dong.

Y kién khao sat

STT Loai bénh . .
So phieu Ty 1€ (%)
1 Bénh duong ho hip 79/120 65,8
2 Bénh lién quan dén mit 31/120 25,8
3 Bénh lién quan t6i duong rudt 6/120 50
4 Bénh ngoai da 9/120 75
5 Bénh khac 3/120 2,5

Két qua diéu tra ciing cho thay, chiém ti 18 16n (65,8%) nguoi duoc khao sat cho rang
hoat dong khai thac d4 VLXD trong khu vuc di tao ra nhiing tac dong dang ké dén moi
truong khong khi trong khu vice gay ra cac bénh lién quan dén dudng ho hip. Bén canh do,
cac bénh vé thi giac ciing chiém téi 25,8%. Viéc tap trung lao dong lam gia ting mat do dan
sd va tang nhu cau di chuyén cua ngudi lao dong 13 yéu t6 dé 13y lan dich bénh dic biét trong
thoi diém dich bénh Covid bung phat. Viéc tdp trung nguoi lao dong tai cac doanh nghiép
khai thac cling tiém 4n nguy co lay nhiém Covid va kho khén trong kiém soat dich bénh.
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3.3. Tong hop tc dong téi méi truong kinh té—xa hoi

65

Téng hop khao sat y kién 120 nguoi la can bg quan ly, nguoi dan dia phuong va cac bén
lién quan khac voi ndi dung vé cac tac dong cua  cong tac khai thac da vat liéu xay dung trén
dia ban tinh Binh Duong dén méi truong kinh té, x4 hoi cta dia phuong dua ra biéu d6 tong
hop danh gia tac dong moi truong thé hién trong Hinh 5 va 6.

TONG HOP DANH GIA TAC PONG MOI TRUONG KINH TE
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Hinh 5. Tong hop d4nh gia tac dong moi truong kinh té.

TONG HQP DANH GIA TAC BPONG MOI TRUONG XA HOI
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0% = m_ N AR _ [
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= 1=Rét tich cyc 30.8% 25.8% 0.0% 0.8% 0.0%

H 2=Kha tich cuc 32.5% 40.8% 2.5% 1.7% 0.0%
3=Trung binh 18.3% 17.5% 51.7% 22.5% 43.3%
4=Kha tiéu cyc 13.3% 9.2% 3.3% 57.5% 44.2%

m 5=Rat tiéu cyc 5.0% 5.8% 7.5% 12.5% 12.5%

® 6=Khoéng ¥ kién 0.0% 0.8% 35.0% 5.0% 0.0%

Hinh 6. Tong hop danh gi4 tic dong moi truong xa hoi.
Bing 2. Tong hop tac dong cua hoat dong khai thac dén moi truong xa hoi.
o Hoat dfng khai thac da VLXD Danh gia
(72}
5 A A N =2 c £ = _ = =

Thanh phan moi trwong § g = 8 3 E E 1_% g <§ 3

= T g X ¢ F 2a F =F
.—  Thungén s&ch 5 +1 +1 +5 +35
Cong nghiép 3 +1  +2  +2 +3 +1 +2 +1 +36
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= Hoat dong khai thac da VLXD Panh gia
]
Thanh phan méi truong g % E 9 § E é £ B g E
g e X & F o2& £ EF
No6ng nghiép 3 -2 -1 -3 -2 2 -3 -39
Thuong mai—Dich vu 3 +1 +2 +2 +3 -1 +3 +4 +42
Xay dung 2 +1 +2 +1 +5 +18
Giao théng duong bo 2 -1 -3 - -3 -16
Giao théng duong thuy 2 -3 -6
Cong an viéc lam 4 +1 +1 +1 +2 +1 +2 +1 +3 +48
Mtc sbng 4 -1 1 1 =2 A -2 -1 +3 —24
Chinh sach DTTS 1 +1 -1 -1 -1 +2 0
Té nan x& hoi 2 -1 -1 —4
Stc khoe cong ddng 4 -1 2 1 -1 4 -2 -2 -1 —44
Téng hop tac dong mdi truong kinh té, x& hoi +46

4. Két luén

Viéc danh gia tac dong moi truong ¢ Viét Nam thuong tép trung chi yéu vao viéc danh
gia moi truong ty nhién, cac danh gia vé moi trudng kinh té xa hoi con chua nhiéu va chua
day du cho cac linh vyuc san xuat. Trong nghién ctru ndy, thong qua viéc str dung dong thoi
phéan tich dinh tinh va dinh lugng, da chi ra nhiing diém tich cuc va tiéu cuc cta cac dy an
khai thac da VLXD dem lai cho méi truong kinh té, x3 hoi cua tinh Binh Duong véi két qua
nhu sau:

Thu nhét, cac yéu td tich cuc ma du an mang lai bao gém: tao ra khoi luong san phém
phuc vu san xuét va phat trién xay dung, tao ngudn thu ngan sach cho dia phuong, tao cong
an viéc 1am cho ngudi dan dia phuong, thic day phat trién cong nghiép, xay dung, thuong
mai va dich vu cho khu vuc tinh Binh Duong.

Thir hai, cac hoat dong nay ciing tac dong anh hudng t&i phat trién Nong nghiép, gay
strc ép t6i co s& ha tang, giao thong, anh hudng t6i sinh hoat va doi sdng ciia nguoi dan, kéo
theo cac t€ nan xa hoi va gay xung dot van hoa, va dac bi€t anh hudng té1 stuc khde cong
dong.

Thir ba, Téng hop danh gia tdc dong moi truong kinh té, xa hoi cua hoat dong khai thac
da VLXD trén dia ban tinh binh duong dugc danh gia 1a +46 tirc 12 hiéu qua tich cuc chiém
ty trong 16n hon rat nhiéu so véi cac tac dong tiéu cuc.

Cudi cting, dé dam bao 6n dinh va phét trién bén viing thi cac co quan chic ning tinh
Binh Duong, cac don vi khai thac can xem xét dua ra cac chu truong, chinh sich manh mé
hon nita trong van dé bao vé ‘moi truong, chinh sach bao vé strc khoe cong dong, chinh sach
DTTS va chinh sach phat trién nong nghiép bén ving.

Mit khac, mot s6 tac dong va rui ro tiéu cyc vé moi truong va xa hoi cling c6 thé xay ra
trong hoat dong khai thdc mo. Tuy nhién, nhiing tdc dong nay dugc du doan & murc do vira
phai va c6 thé quan 1y dugc thong qua ké hoach quan 1y méi trudong va x3 hoi duoc dé xuét
trong cac bao cdo danh gia tac dong mdi trudong cua du an khai thac.

Khuyén nghi cac mo khai thac da VLXD trén dia ban tinh Binh Duong can co cac bién
phap quy hoach tong thé dé khai thac va cai tao phuc hdi moi truong sau khai thac dé giam
thiéu cac tac dong xau t61 moi truong. Thyce hién dong thué va dong gop vao qua trinh xa hoi
hoa day manh phat trién kinh té, van hoa, gido duc, giao thong van tai cia khu vye, thyc hi¢n
t6t chinh sach sang loc DTTS, dam bao thu nhap cho ngudi lao dong tan dung ngudn lao
dong dia phuong, va ché do viéc lam cua nguoi lao dong khi thuc hién dong ctra mo. Tich
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cuc két hop voi chinh quyén sé tai ddm bao di€u kién an ninh trat tu, bai trur cac t€ nan xa
hoi, thuc day an sinh xa hoi.

Pong gop cua tac gia: Xay dung y tudng nghién ctru: P.H.V., D.N.H., L.T.T.H.; Lua chon
phuong phap nghién ciru: P.H.V., D.N.H.; Xir Iy s6 liéu: D.N.H., L.T.T.H., L.Q.T.; Phan tich
mau: L.T.T.H., L.Q.T.; LAy mau: P.H.V., D.N.H., L.Q.T.;Viét ban thao bai bao: P.H.V.,
D.N.H.; Chinh stra bai bdo: NP.H.V., D.N.H., LT.T.H., L.Q.T.

Lo&i cam on: Cac tac gid xin cam on Trung tam Nghién ctru Co dién mo cua Truong Pai hoc
Mo — Dia chat da cung cap so li¢u thuc t€ cho bai bao.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 cong trinh nghién ctru cua tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién ctu trude day;
khong ¢o6 su tranh chap loi ich trong nhom tac gia.
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Abstract: Stone mining activities for building materials have been affecting the socio—

economic environment of Binhduong province. This research was conducted to evaluate the

positive and negative effects of mining projects such as generating revenue to contribute to
the local development budget, providing job conditions for workers, promoting local
industrial, construction, trade and service development activities, but at the same time it also
has negative impacts on agricultural development, public health, increasing pressure on
local infrastructure and traffic density, causing conflicts over local ethnic minority culture
and policies. The assessment results are based on the survey of the status and impact scale;
statistics, monitoring and surveying opinions of managers, local people and other
stakeholders with content on the impacts of stone mining for building materials in Binh

Duong Province to the lives, health and spiritual well-being of the people and to meet the

demands of local economic development.
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Tém tit: Binh Duong ¢0 vai trd quan trong trong chién luoc phét trién chung, va la mot trung
tam kinh té - xa hoi, chinh tri, vin hoa, gido duc ctia Viét Nam. COng véi su phat trién kinh t&
vuot béc, tinh Binh Duong dang phai d6i mat véi van dé suy giam chét luong khong khi
(CLKK), dic biét la 6 nhiém PM2s. Muc tiéu cua nghién ctru 1a danh gia nhimg tac dong stc
khoe cap tinh do 6 nhiém PM2strong thang 1/2019 va 7/2019. Bé ude tinh sy phan b PMas,
nghien ctru d4 ap dung cac mo hinh khi twong WRF (Weather Research and Forecast) két hop
v6i chat lwong khong khi CMAQ (Community Multiscale Air Quality Modeling System) va
mo hinh thiét hai sirc khoe dé phan tich, dinh luong. Tong so trudng hop udc tinh c¢6 thé dat
3.628 ca nhap vién diéu tri ndi tri va 5.980 ca tham kham cip ctru. Khung nghién ctru nay c6
thé ap dung cho nhiéu dia phuong khac ¢ Viét Nam dé danh gia tac dong ctia 6 nhiém PMas.
Pong thoi, day ciing 14 co sé khoa hoc ban dau dé cac co quan quéan 1y dé xut bién phap kiém
soat 6 nhiém PMa5va xdy dung mot K& hoach hanh dong khong khi sach nham giam thiéu tac
dong tiéu cuc dén cong dong va dat duoc nhimg loi ich kinh té cho cac muc tiéu phat trién bén
vimg dén 2030.

Tir khoa: Binh Duong; Kiém soat 6 nhiém; PM2s; Tac dong ngan han; WRF/CMAQ.

1. Mé& dau

Hién nay, CLKK tai cac d6 thi 1on ctia nudc ta ngay cang bi suy giam bai vi sy ddy manh
phét trién kinh té, cong nghiép hoa va do thi hoa dién ra nhanh [1]. O nhiém PMas 1a mot
trong nhitng van dé da ton tai kéo dai trong nhiéu nim trd lai diy o cac thanh phd 16n, ma
chua thé c6 dugc giai phap kiém soat hiéu qua [2-3]. O nhidm PMzs di dwoc chimg minh 1a
mat trong nhitng nguyén nhan chinh anh hudng nghiém trong dén sirc khoe con nguoi [4-7].
Tinh dén nam 2018, thong ké ciia T chirc Y té Thé gigi (WHO) vé s ca tir vong sém lién
quan dén PMys da ting vot 1én muc khoang 7 triéu ngudi/nam [8]. Tir 2004 dén nay, tai cac
thanh phé (TP.) nhu Ha Noi va H6 Chi Minh, nhiing s lidu quan tric d cho thdy mirc n(‘)ng
do PMas vuot ngudng quy dinh trong Quy chuan Quoc gia (QCVN 05:2013/BTNMT) rat
nhleu lan [2]. Dong thoi, mot sb nghién ciru vé dich & ca [9-10] cling da b&o cao tac dong
ngin han ciia PM2s gay suy giam hé ho hip ¢ tré em va két qua cua [11] da danh gia duoc
nhiing anh hudng tuong tur do bénh hé tim mach ¢ Viét Nam. Mat khac, WHO cling da Xép
Viét Nam vao nhém cac nuéc cé nong do PMs & mirc cao [12] va kha nang phoi nhiém
PMzs dya trén trong s6 dan sé dugc ude tinh tai Viét Nam nam 2019 trung binh 1a 20 ;,Lg/m3
(khoang tir 16,6-25,0 ug/m?®) [13].
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Céc bénh khong 1ay nhidm phd bién nhat co lién quan dén tiép xtic v6i 6 nhim PMas chil
yéu dbi v6i hg ho hap nhu bénh phoi tic nghén man tinh hay COPD (Chronic Obstructive
Pulmonary Disease), bénh tim thiéu mau cuc bo hay IHD (Ischemic Heart Disease), ung thu
ph01 va dot quy [14]. Nhiéu bang chimg gan ddy ciing dd cho thay ngay ca & mirc nong do rat
thap, PM2s van gdy tac dong lam tang kha nang tir vong [15-17]. Hon nita, PM2s ciing dan
dén cac bénh tat lién quan dén pha hity DNA va ca bénh ung thu [18-19]. Do vay, tir nhiing 1y
do néu trén co thé thiy rang rui ro sirc khoe 1a thude do dé phan tich anh hudng cia 6 nhiém
PMg2s dén cong dong dia phuong va cling 1a co s& dé xac dinh ton that kinh té gy ra boi rii ro
sirc khoe; ching sé 1a thude do thé hién sb tién bdi thudng hay noéi cach khac 1a mot s tién
dau tu trong xtmg cho cac giai phap kiém soat hiéu qua trong tuong lai, cling nhu nang cao
CLKK noi chung. Mo hinh héa la mét trong nhimg cach tiép can dién hinh dé phan tich va
danh gia tac dong cua 0 nhiém, nhét 1a PM25 va ton thit strc khoe con nguoi di mang lai su
hiéu qua, ké ca tir cac nuéc & Tay Au hay Hoa Ky [20-24] cho dén cac nude dang phat trién
nhu Trung Qudc [2526], Bra-xin [27], Iran [28-30] va Nam Phi [31]. Trong d6, Air Quality
Health Impact Assessment (AirQ+) va Environmental Benefits Mapping and Analysis
Program-Community Edition 13 hai trong s6 nhiing phan mém dugc sir dung phd bién nhat
[32]. Mit du, BenMAP-CE c6 nhiéu loi thé hon tir hé théng GIS (Geographic Information
System), thuan lgi de bién tap cac ban dd phan bd 6 nhiém, dan sb phoi nhiém, ty 18 nén, udc
tinh tac dong kinh té va cac loai dir liéu khac [33]; Tuy nhién, ca AirQ+ va BenMAP-CE déu
cho ra céc két qua mo phong twong tu va xem xét cting mot loai dit lidu dau vao duoc xir 1y
theo nhu két qua phan tich cua nghién ctru [34].

Mit khéc, dén nam 2030, c4c muc tiéu phat trién bén viing ctia Lién hop quoc cling da
duge Chinh phu ciing cam két thuc thi, trong d0 cai thién duoc chat luong cudc sdng ngudi
dan va phat trién cac do thi bén vimg phai dugc chu trong [2]. Theo kinh nghiém chung cla
nhiéu nudc phat trién, dé giam thiéu duoc PMzs can phai thay ddi trong cach tiép can voi mot
Luat Khong khi sach chung va mét K& hoach hanh dong khong khi sach & cap do dia phuong
trong viéc trién khai giai phap nang cao CLKK, 1am r3 vai trd cta co quan quan 1y, nguoi dan
va cac bén lién quan [35-36]. C6 dugc minh chimg thuyet phuc dé hd tro xay dung chinh séch
kiém soat PMz;s phu hop la danh gia muc do ton that tir cac trudng hop tr vong som, diéu tri
bénh mic do tlep xtic 6 nhiém va luong héa dugc thanh céac gié tri kinh té [37]. Dong thoi, su
tin cdy vé tac hai ctia 6 nhiém Ién strc khoe nguoi dan va muce t6n that kinh té 1a dinh hudng
chinh cho hoat dong quan ly CLKK cap dia phuong va huong ¢ dén muc tiéu hop téc lién ving
[38-39]. Tuy nhién, cho den nay, nhitng nghién ctru nhur vdy van 1a kha it tai Viét Nam; chinh
viée thiéu ngudn dir lidu cap dia phuong da chua du tao ra bang chimg thuyét phuc vé anh
huong cua PMzs 1én stre khoe cong ddng & Viét Nam [37] va cling can tr& khd nang cua chinh
quyén trong viéc trién khai cac hanh dong dé giam thiéu 6 nhiém khong khi va cai thién strc
khoe ngudi dan d6 thi [12]. Hau hét cac nghién ctru & quy md toan cau wdc tinh ganh ning
strc khée do phoi nhiém PM2s d6i voi Viet Nam da dya trén ngudn dir liéu vé tinh v0i mure
phén gidi khong gian kha thap, chi khoang khoang 11km x 11km [13]. Trong khi ¢ cap do
quoc gia, chi mot s6 nghién ctru madi déy bao cao ty 1€ tir vong do phoi nhiém véi PM2s tai
TP. H6 Chi Minh vao nim 2017 cta [40] va nam 2018 cua [41]. Hon nita, hau nhu trong s6
cac nghién ctru trude day chua co bat ky danh gia nao dua ra cac dir lidu wéc tinh duoc chi
tiét dén cap do dia phuong (quan/huyén) va/hoic sir dung QCVN 05:2013/BTNMT lam co
s& lwong hoa ton thét stc khoe do phoi nhiém PMas.

Tir 40, c6 thé thiy ring nhimg nghién ciru nhu vay hau hét méi chi duge thuc hién tai TP.
Ha Noi va TP. H6 Chi Minh, trong khi d6 Binh Duong ciing la mét khu vuc c6 kinh té - xa hoi
phat trién manh mé& va ciing c6 nhiing van dé vé 6 nhiém PMys nhung lai chwa nhan dugc
nhiéu sy chd y. Pay 1a mot trong nhitng nghién ctiru dau tién thue hién danh gia cac tac dong
strc khoe cong dong cip tinh do phoi nhidm PMas trén dia ban tinh Binh Duong theo mot cach
tiép can mo6 hinh hoa dua trén da mé hinh két hop khi tuong—CLKK-strc khoe nhim khéc
phuc nhitng sy han ché vé cac ngudn dit liéu do dac theo quy mo khong gian—thoi gian. Dong
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thoi, dé co dugc mot co sé khoa hoc budc dau hd tro giai quyet nhiing van d& cap thiét néu
trén cua tinh, nghién ctru nay da duoc thyc hién nham giai quyét cac muc tiéu cu thé nhu (i)
danh gia hién trang phan b6 khong gian—thoi gian 6 nhiém PM_s trén dia ban tinh Binh Duong
voi sy lya chon nhimng giai doan 6 nhidm & cac thang 1/2019 va 7/2019 bang cac md phong
WRF/CMAQ két hop; va (ii) tinh toan mdt cach dinh luong ganh nang tr vong s6m va mac
cac bénh c6 lién quan, ma tap trung chu yéu vao cac loai hinh thiét hai do bénh vé dudng ho
hap do tiép xtic ngdn han tir viéc sir dung nguon dir liéu phan giai khong gian cao dat duogc &
cdp do dia phuong va tham chiéu dén cac gid tri ngudng gi6i han cia QCVN
05:2013/BTNMT va Huéng dan vé Chét luong khong khi toan cau ctia T6 chire Y t& Thé gidi
WHO (World Health Organization) nam 2021.

2. Phuwong phap nghién ciru

2.1. M6 ta khu vue nghién ciru

Tinh Binh Duong thudc khu viuc Pong Nam Bo va ciing thudc ving kinh té trong diém
phia Nam, c6 pham vi gidi han toa do dia ly tir 10°51°N dén 11°30°N va 106°20°E dén
106°58’E; cung voi TP. Ho6 Chi Minh, Binh Duong ciing dugc xem mét trong nhing trung
tdm vé kinh té, chinh tri, van hoa, giai tri va giao duc cua ca nude [42]. Toan b tinh thudc
viing khi hau nhiét d6i gié mia gdm mua mua (tir thang 5-11) va mua kho (tir thang 12 nam
trudc — thang 4 nam sau) [43]. Dién tich ctia khu vuc nghién ctru 1a 2.694,6 km? [44] va sb
dan trung binh nam 2019 14 2.456,319 nghin nguoi [45]. Mic du chi chiém 0,81% so vdi tong
dién tich va khoang 2,55% tong sé dan ciia ca nudc nhung tinh Binh Duong da dong gop dén
6% gia tri GDP (Gross Domestic Product), 1én dén 261,9 ty USD trong nam 2019 [44, 46].

Hién nay, viéc giam sat CLKK xung quanh ¢ tinh Binh Duong do Trung tim quan tric
Tai nguyén va Moi truong (TNMT) thyc hién theo Quyét dinh s6 918/2012/QD-UBND ngay
06/04/2012 cua Uy ban Nhan dan (UBND) tinh Binh Duong Ve phé duyét Quy hoach mang
ludi quan traic TNMT cép tinh. Mang luoi co 16 diém do v6i tan suat do 1a 1 1an/thang cho 12
thang/ndm véi muyc tiéu do méi trudng nén va khu vyc ndng thon, cac khu vue do thi, hoat
dong giao thong va khu vuc hoat dong cong nghiép (Bang 1). Trong nam 2019, 6 nh1em
khong khi cht yéu xay ra tai cac diém do & cac nit giao thong (vi tri GT1 va GT2), mot s6 &
nhitng khu/cum cong nghiép (KCN/CCN) (vi tri CN3) va khu do6 thi (vi tri DT6) khi vuot gidi
han cho phép (GHCP) ctia QCVN 05:2013/BTNMT tir 1,1-2,7 lan [47].

Bang 1. Cac vi tri 16 tram do CLKK nam 2019 tai khu vuc nghién cau.

Ky Toa d9 .
hiéu Vi do Kinh d¢ Dia diem
i (Y [m]) (Y [m])
Khu vyc san xuat cong nghi€p
CN1 692031,997  1204772,562 Thudc KCN Song Than II, Tx. Di An
CN2 688094,444  1213568,859 Gan CCN Thuén Giao, TP. Thuin An
CN3 706571,700  1220624,930 Mo da Thudng Tan, huyén Bic Tan Uyén
CN4 678344,288  1230998,006 Thudc KCN My Phudc II, Tx. Bén Cat
CN5 678184,286  1243472,264 Thudc KCN Bau Bang, huyén Bau Bang
Khu do thi
DT1 692946,131  1204255,490 Thudc khu vuc trung tam hanh chinh, Tx. D An
DT2 685951,931  1205844,062 Khu phd chg, phudng Lai Thiéu, Tx. Thuén An
DT3 680987,706  1213959,148 Khu vyc trung tm quan tric & phuong Phi Loi, TP. Thi Dau Mot
DT4 684158,336  1222426,803  Trung tam hanh chinh TP m&i thude phuong Phit Chanh, TP. Thi Dau Mot
DTS5  697022,131 1223485272 Khu virc db thi trung tam, thi trin My Phudc, Tx. Bén Cat
DT6 696352,328  1223819,254  Khu vyc thi trdn Uyén Hung, Tx. Tan Uyén

Cac hoat dong giao thong

GT1

690582,994

1213767,559

Khu vye ngd tu thude phudng Binh Chuén, TP. Thuan An



https://vi.wikipedia.org/wiki/Kinh_t%E1%BA%BF_Vi%E1%BB%87t_Nam
https://vi.wikipedia.org/wiki/Ch%C3%ADnh_tr%E1%BB%8B_Vi%E1%BB%87t_Nam
https://vi.wikipedia.org/wiki/V%C4%83n_h%C3%B3a_Vi%E1%BB%87t_Nam
https://vi.wikipedia.org/wiki/Gi%E1%BA%A3i_tr%C3%AD
https://vi.wikipedia.org/wiki/Gi%C3%A1o_d%E1%BB%A5c_Vi%E1%BB%87t_Nam
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Toa dj .
Vi do Kinh d¢ Pia diém
(Y [m]) (Y [m])

Ky
hi¢u

GT2 687382,180  1205329,759 Khu vuc nga tu thudc phuong Binh Hoa, TP. Thuan An

GT3 688541506  1235072.278 Ilj?/%ncan khu vuc ngd ba cong xanh & x3 Tan Binh, huyén Bac Tén

Mai truong nén va khu vue ndng thon

N 696134,011  1249722,980 Khu vuc nghia trang Liét si thudc xa Phudc Vinh, huyén Phi Giao
NT1 654780,749  1240349,652 Khu virc thudc ndéng trudng cao su Thanh An, huyén Dau Tiéng

2.2. Phirong phdp mé phong va ddanh gid sw phdn bo 6 nhiém PMzs

2.2.1. C4Au hinh mé hinh

Hé théng mé hinh két hop WRF-CMAQ lan luot véi cac phién ban 3.8 (cho WRF) va
5.2.1 (cho CMAQ) da duoc ap dung trong nghién ciru nay va sy mo ta thiét 1ap k§ thuat caa cac
luéi tinh (10ng nhau) dé mo phong trong WRF/CMAQ dugc thé hién trong Bang 2. Cu thé,
muc phan giai cho ludi tinh nho nhat dé mo phong cho tinh Binh Duong c6 kich thudc 1a 3km
x 3km. Cau hinh céc thong s6 vat 1y dugc ap dung tuong tu nhu cic nghién ctru trude day cta
chiing tdi [48-52] khi sir dung WRF-CMAQ dé mé phong. Nhiing diéu kién ban dau va diéu
kién bién c6 dugc tir cac md hinh toan cdu nhu NCEP Climate Forecast System Reanalysis
(CFSR) phién ban 2 [53] cho md hinh WRF va md hinh Ozone and Related chemical Tracers
phién ban 4 (MOZART-4) [54] cho md hinh CMAQ. Ddng thoi, co ché héa hoc lién két cacbon
(Carbon-bond mechanism) phién ban 6 chinh sira 1an 3 (CB6r3) [55 57] va md-dun sol khi
(Aerosol Module) phién ban 6 (AERO6) [58] ciing di duoc ap dung cho co ché hoa hoc pha khi
va sol khi trong CMAQ. Thoi gian m6 phong 1a tir 0 gior 0 phut (01/1/2019) dén 23 gior 59 phut
(31/1/2019) va tir 0 gior 0 phut (01/7/2019) dén 23 gio 59 phtit (31/7/2019).

Hinh 1 d3 thé hién vi tri dia 1y ctia khu vue nghién curu, vi tri cua 16 diém do dac CLKK va
toan by cac mién tinh dugce tao 1ap trong hé thong WRF/CMAQ.
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Hinh 1. Vi tri dia ly cta tinh Binh Duong cung véi 16 tram gidm st CLKK va pham vi ciaa cac
ludi 16ng trong hé théng WRF/ICMAQ.
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Bing 2. Mién khong gian luéi tinh md phong WRF/CMAQ.

Théng sb Mién lwéi tinh D1 Mién lwéi tinh D2 Mién lwéi tinh D3
Do phan giai khong gian (km) 27 x 27 9x%x9 3x3
S6 nut ludi theo phuong X, Y 76 x 94 55 % 43 23 %25
Dién tich mién tinh (km?) 2,11 x10° 2,64 x 10* 531x10°
Toa d6 tim mién tinh 13,3826°, 104,969° 10,1195°, 105,955° 11,1822°, 106,647°

2.2.2. Thong tin dit liéu nguon phat thai

Dir liéu ngudn phéat thai nhin tao cia PMas so cdp va céc tién chit PM2s nhu NOy, CO,
CHa, NH3, SO, va VOCs ciia ndm 2019 ¢6 duge tir ngudn kiém ké phat thai nhan tao CAMS-
GLOB-ANT phién ban ver.4.1 va CAMS-GLOB-AIR phién ban ver.1.1 [59] do Trung Tam
giam sat khi quyén Copernicus (CAMS) thyuc hién v6i mirc phan giai lan lugt 14 0,1° x 0,1° va
0,5° x 0,5°. Dbi véi dit lidu phat thai sinh hoc cé duoc tir nguén phat thai sinh hoc toan cau
CAMS-GLOB-BIO phién ban ver.2.1 [59] ctia cac chit NOx va VOCs (ndm 2018), v6i mirc
phan giai khoang 0,25° x 0,25°. Toan bd cac phat thai nay dwoc chi tiét hoa dit lidu
(downscaling) [60-62] vao luéi tinh D3 ¢ murc phan giai ludi ngang la 3,0 x 3,0 km va duoc
dung dé uée tinh sy phan b PMas trong CMAQ.

2.2.3. Kiém dinh mé hinh

Céc gia trj nong d6 PM25 md phong cho tinh Binh Duong dugc so sanh véi cac dir lidu
PMas do dac tai 8 vi tri gidm sat, bao gdm N, NT1, DT2, GT2, CN4, DT5, CN5 va GT3. Pong
thoi, cac chi sd théng ké ciing duoc tinh toan dé danh gid hiéu qua mé phong PMas cliia md
hinh WRF/CMAQ, cu thé nhu d6 1éch trung binh chuan hoéa NMB (normalized mean bias), sai
s6 gdp trung binh chudn hoa (NME — normalized mean gross errors) va hé sé twong quan R.

Tur Bang 3 ¢6 thé théy rﬁng tat ca cac chi sd théng ké tai vi tri N, NT1, DT2, GT2, CN4,
DT5, CN5 va GT3 déu dam bao mtc tiéu chudn cho phép & muc tdt véi -30% < NMB < 30%,
NME > 50% va R > 0,5 theo két qua tir cac nghién ctru [63-64]. Cu thé muc dao dong ddi véi
NMB tir -1,38% dén 5,74%, dbi véi NME tir 2,44% dén 8,44% va d6i voi hé sb twong quan R
tir 0,76 dén 0,98.

Bang 3. Céc chi s6 wdc tinh dé kiém chiing két qua mé phong PMas tir md hinh CMAQ.

Vi tri do dac

Chi'so N NTL DT2 GT2 CN4 DT5 CN5 GT3 Tiéu chuan
NMB (%) 574 225 -070 -037 286 -138 052 100 -30% <NMB < 30%
NME (%) 844 244 366 258 609 455 282 524 NME < 50%
HésbtwongquanR 095 092 076 094 097 098 089 0,98 R>05

2.4. Phuong phdp danh gid tac déng sizc khée do tiép xuc 6 nhiém PMas

2.4.1. M6 hinh ham thiét hai stc khoe

Cac ham thiét hai strc khoe con ngudi HIFs (health impact functions) nhu ¢ cong thire (1)
[65-67] da dugc ap dung dé danh gia anh huong stic khoe ngan han (hang ngay) nhu s ca tur
vong sdm va méc bénh do 6 nhiém PM25 & tinh Binh Duong trong sudt thoi doan m6 phong.
Mat khéc, trong cong thirc (1) cling thuc hién gia dinh rang nhitng ty 1& nén tir vong sém
(Yomorr ) Va ty 18 nén mic bénh (Yo.morp ) hang ndm c6 mot phan b6 déu cho mdi ngiy trong

nam [65-66, 68].

{ AI\/Ic’rti = (yO,Mort /365)'[1_exp(_:3MortAPM2.5,i )] Pop

1
AMorb, = (Yo yory / 365) - [1—XP (=B APM 5, )] Pop @
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Trong d6, AMorti va AMorb; 1a sO ca tir vong som va nhép vién, thim kham diéu tri cac
bénh tat do phoi nhidm PM25gay ra; Yomor, YoMor 12 ty 16 nén tir vong sém va méic bénh trong
s6 dan bj phoi nhidm cua thoi doan danh gia da co duoc tir bao cao Nién giam théng ké Y &
qudc gia giai doan 2019-2020 [69] cua B6 Y té Viét Nam (https://moh.gov.vn/) va tir ngudn
“So ding ky A6” (A6 registration) cua tinh Binh Duong nim 2019 do Trung tim Kiém soat
bénh tat tinh Binh Duong quén 1y (https://ksbtbinhduong.com/); APMzs; 1a mic d6 6 nhiém
PMas tir két qua md phong WRF/CMAQ khi so sanh véi cac gia tri GHCP tr QCVN
05:2013/BTNMT (50 ug/m3) va Huéng dan vé Chét lugng khong khi cia WHO nam 2021
(25 pg/m®) [70]; Pop 1a s6 dén sb tiép xuc véi 6 nhidm PMas; Buor, Bmor 14 cac hé sb cua HIFs
tuong tng do phoi nhiém 6 nhiém PMgs.

2.4.2. Nhan dinh loai thiét hai sic khoe

Nghién ctru nay di danh gia cho 3 nhém thiét hai stc khoe chinh, bao gdm nhém (1) tir
vong sém, nhdm (2) nhap vién diéu tri ndi trG va nhdm (3) tham kham cép ctru. Trong do, cac
ma (code) phan loai bénh tat dua trén co sé bao cao ICD-10 (10" version of the International
Classification of Diseases) va loai trir nhitng truong hop c6 thé trang l3p véi cac tac dong st
khoe khac [71]. Cu thé, d6i voi nhom tir vong som xem xét cho 2 loai hinh thiét hai 13 tir vong
som do tat ca cac bénh dudong ho hap [J00-J99] va do ung thu phdi [C34]. Pdi v61 nhom nhép
vién diéu tri ndi tra va thim kham cip ciru xem xét cho 2 loai hinh thiét hai do méc bénh viém
ph6i CAP (Community-Acquired Pneumonia) [J18.9] va do bénh COPD [J44].

2.4.2. Hé sb cua HIFs (B)

Phuong phap xac dinh cac hé s6 Avort, Smorb dd durge mo ta trong cac nghién ctru trude day
cta ching t61 nhu [48 50-51] dya trén cac gia tri rui ro twong d6i RR (relative risk) twong tng
¢ dugc tir nhimg két qua nghién clru vé dich té trudc day ddi véi su phoi nhiém ngan han
PMa5[72-80]. Pay ciing la cach tiép can da dugc ding rong rii trong mot sd nghién ctu dién
hinh sén c6 trén toan thé gii nhu [25, 67, 81]. Bang 4 d4 bao cdo mot cach chi tiét cac gia tri
Port, Buiorb cho timg dang anh huong strc khoe cap tinh dwoc Iya chon danh gid.

Bang 4. Tong hop cac gia tri Avort VA Buory Vi khoang tin cay CI (Confidence Interval) 95% cho
danh gia nhirng anh huong ngén han caa PMys.

Loai thiét hai sirc khée Gi tri cac hé s6 Nguéon tham khio

Tir vong sém do bénh vé dudng ho 0,000797 (95% CI: 0,000499; 0,001094) [41]
hap (6 tat ca nguyén nhan)

Tir vong sém do ung thu phoi 0,000697 (95% CI: 0,000399; 0,000995) [41]
Nhiap vién diéu tri do bénh CAP 0,0002996 (95% CI: -0,0038741; 0,0044017) [82]
Nhiép vién diéu tri do bénh COPD 0,0057325 (95% Cl: 0,0014889; 0,0098940) [82]
Tham kham cép ctru do bénh CAP -0,0008032 (95% CI: -0,0051293; 0,0035367) [82]
Tham kham cép ctru do bénh COPD 0,0116894 (95% Cl: 0,0029559; 0,0204572) [82]

2.4.4. Quy md dan sb phoi nhiém

Dir liéu dan s6 phan chia theo nhom giéi tinh cua tinh Binh Duong trong nam 2019 da
duoc thu thap tir bao cao Nién gidm thong ké nam 2019 [45] va tir bao céo Tong diéu tra dan
sd va nha & nam 2019 trén ca nude [83] nhu trinh bay & Bang 5. Quy m6 dan s6 nam 2019 da
duoc lya chon dé tinh toan nham dam béao twong ing véi dit liéu vé mic ndng d6 PM2 5 hién
trang cua thang 1/2019 va thang 7/2019 da dugc mo phong tr WRF/CMAQ phuc vu cho qua
trinh udc tinh nhimg tac dong stic khoe ngan han theo cong thic (1). Tir Bang 5 nhu trén, ¢6
thé nhan thdy TP. Thuan An, TP. Di An, Thi xi (Tx.) Tan Uyén, va TP. Thu Dau Mot c6 quy
md s6 dan tiép xtac v6i 6 nhidm PMa s 16n nhét, 1an lugt 1a 596, 475, 371 va 322 nghin ngudi.
bay cling 1a cac khu vuc ¢6 muc do tap trung dan cu dong nhét ca tinh, véi mat do phan bd
lan luot 12 7.209,9 ngu:c‘;fi/km2 (TP. Thuan An); 8.001,7 ngu(‘)ri/km2 (TP. Di An); 1.955,9
ngudi/km? (Tx. Tan Uyén); va 2.737,8 ngudi/km? (TP. Tha Dau Mot) [45].


https://moh.gov.vn/
https://ksbtbinhduong.com/
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Bing 5. Quy md s6 dan phoi nhidém theo gigi tinh (nam/nit) & tinh Binh Duong trong nam 2019.

S6 dan S6 dan thanh thj S6 dan nong thén
Huyén/Tx/TP (nghin nguoi) (nghin nguoi) (nghin nguoi)
Tong Nam Nir Tong Nam Nir Tong Nam Nir

Thu Dau Mot 321,6 157,1 164,5 321,6 157,1 164,5 - - -
Bau Bang 92,7 47,2 455 29,3 154 13,9 63,3 31,8 31,6
Dau Tiéng 1125 55,8 56,6 19,3 9,6 9,7 93,2 46,3 46,9
Bén Cit 302,8 152,4 150,4 231,9 116,2 115,6 70,9 36,2 34,8
Phu Giéo 89,7 45,9 43,8 14,9 73 75 74,9 38,6 36,3
Téan Uyén 370,5 190,5 180,0 251,7 129,3 1224 118,8 61,2 57,6
Di An 474,7 239,2 235,5 474,77 239,2 235,5 - - -
Thuén An 596,2 298,5 297,7 588,6 294,8 292,8 7,6 37 39
Biéc Tén Uyén 65,9 334 325 6,1 30 31 59,7 304 29,3
Téng cong 24265 12200 1.2066 1.9381 9719 966,2 488,4 248,1 2404

3. Két qua va théo ludn

3.1. Két qua danh gid mirc dé 6 nhiém PMas & tinh Binh Dwong

Trong thang 1/2019, ndng d6 PM2s trung binh ngay tai Binh Duong c6 gia tri dao dong
trong khoang tr 22,967-80,911 |Jg/m3 Cu thé, mac trung binh ngdy cao nhit vao ngay
17/1/2019 véi 72,227 pg/m® va thip nhat vao ngay 09/1/2019 véi 28,682 pug/md. C6 tat ca
15/31 ngay trong thang (gém c6 01-03/1/2019, 05/1/2019, 08/1/2019, 10/1/2019, 12—
15/1/2019, 17-19/1/2019, 22/1/2019 va 24/1/2019), murc gia tri PM2s trung binh ngay da vuot
qua ngudng GHCP cia QCVN 05:13/BTNMT (50 pg/m®) ¢ mic tir 1,033-1,618 lan. Nhin
chung, cac khu vuc Tx. Bén Cét, TP. Di An, TP. Thuan An, TP. Thi Dau Mdt 14 nhiing khu
vuc thudng xuyén c6 mirc PM25s cao nhét trong thang 1/2019. Cu thé, 1an luot tai Tx. Bén Cat,
nong d6 PMzs dao dong tir 29,078-80,504 pg/m?; tai TP. Di An tir 31,103-80,911pg/m?; tai
TP. Thuan An tir 31,052-80,896 pg/mS; tai TP. Thi Dau Mot tir 30,194-80,861 pg/mé. Trong
khi, khu vurc c6 mirc ndong d6 PMys thap nhat thudng 1 huyén Phu Gido, dao dong tir 26.304—
75.507 pg/me. Su phan bd khong—thoi gian mirc PMas trung binh 24 gior dugc trinh bay tai cac
Hinh 2 va Hinh 3.
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Hinh 2. Dién bién sy thay ddi gié tri PM.s trung binh ngay cua thang 1/2019 tai céc huyén/ Tx./ TP
cua tinh Binh Duong.

Pén thang 7/2019, nong d6 PMzs mirc trung binh ngay da c6 xu hudng giam. Cu thé,
nong d6 PMa 5 dao dong trong khoang tir 1,408-46,420 pg/m?, trong d6 khong c6 gia tri trung
binh 24 gi¢ nao vuot qua nguong GHCP cia QCVN 05:13/BTNMT. Tuy nhién, vao ngay
10/7/2019, véi nong d6 trung binh 24 gid 1a 43,304 pg/m?, da vugt qua GHCP theo Hudng
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dan cia WHO (25 pg/m?®), day ciing 1a ngay c6 muc gia tri PM2s cao nhit thang. Tir cac két
qua duoc thé hién ¢ Hinh 4 cho thdy TP. Di An, Tx. Tan Uyén, TP. Thuin An, huyén Dau
Tiéng 13 nhitng khu vuc thudng xuyén cé trung binh PMa2s 24 gid cao nhit trong thang
7/2019. Cu thé, 1an luot tai TP. Di An nong d6 PM2sdao dong tir 1,834-41,620 pg/m?®; tai Tx.
Tan Uyén la tir 1,891-44,017 pg/m?; tai TP. Thuan An la tir 1,811-41,862 pg/m?®; tai Huyén
Dau Tiéng 12 tir 1,637-46,420 pg/m°. Pong thoi, khu vire 6 ndng do6 PMzs thap nhat van 1a
huyén Phu Gido voi nong do dao dong chi tir 1,408—44,207 pg/m®. Co thé nhan thdy rang
chinh cac yéu td khi tuong da co su tac dong dén muc néng do PM2s tai cac khu vuc nay,
nhiét d6, d6 4m tuong ddi cao cung véi van tc gié 16n ma véan tde 16n nhit co thé dat duogc
lén dén 3,65 m/s, dic biét & huyén Dau Tleng va TP. Thu Dau Mot va huéng gié chu dao
trong thang 7/2019 (huéng Tay Nam) hai yéu t6 co quyét dinh dén sy lan truyén 6 nhiém
PMg2s dén cac khu vic phia Tay va Tay Nam cua tinh Binh Dwong. Dong thoi, ciing dua trén
cac két qua kiém ké phat thai, Tx. DI An, huyén Dau Tiéng, TP. Thuan An, TP. Thu Dau Mot
va Tx. Bén Cat ciing 1an luot 1a cac khu vuc c6 mirc phat thai tién chit PM2s cao nhét trong
thang 7/2019 & tinh Binh Duong, diéu nay ciing cho thiy tim quan trong ctia cac yéu t6 phat
thai dén sy hinh thanh 6 nhiém PMas tai cac khu vuc nay.
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Hinh 4. Phan b khong gian nong d6 PM,s muc trung binh 24 gio cia cic ngay trong thang
7/2019.

Mit khac, mbi quan h¢ gitra ndng do PMas (y [ug/m?]) va mot s6 yeu t6 khi tugng chinh
(nhiét d6 x1 [°C], vén tc gio x2 [m.s?], luong mua X3 [mm], d6 4m twong d6i x4 [%], va ap suit
bé mat xs [hPa]) cling dugc danh gia dya trén kinh nghiém tir cach tiép can cia mo hinh hoi
quy tuyén tinh da bién nhu & nghién ctru [49]. Nhu viy, két qua tir qua trinh hdi quy di dat
duogc voi phuong trinh lay = 191,17 + 11,31x; + 3,21x2 + 0,01x3 + 3,13x4— 17,55x%s5 cung voi
mot hé sb trong quan Pearson kha t6t R = 0,91 (hé s6 R? = 0,82). Tur két qua hdi quy trén co
thé thay rang nhiét do, van toc gio, lwong mua va do 4m twong ddi 13 cac yéu td ¢6 tuong quan
thuan dén sy gia ting ndng d6 PMa2s ¢ tinh Binh Duong, trong khi 4p sudt bé mit co tuong
quan nghich dén su giam thiéu mic néng d6 PM2s v6i mirc do giai thich dugc 1én dén hon
80%. Khi xem xét sy nhay cam cia timg yéu t6 nhu ting nhiét d6 1én 1°C hodc vén toc gi6 1én
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1 m/s hodc lugng mua 1én 1 mm hodc do 4m tuong ddi 1én 1% va giir nguyen cac yéu té khac
khong thay d6i thi mrc ndng d6 PMas c6 thé tang thém lan luot 11,31 pg/m®; 3,21 pg/m?3; 0,01
ug/m va 3,13 pg/m?3, Nguoc lai, khi tang ap suat bé mit 1én 1 hPa va giit nguyén khong doi
cac yéu t6 khac thi mirc ndng d6 PMas sé giam khoang 17,55 pg/m?®.

3.2. Két qua danh gic mirc dg tac dong dén sirc khée dwa theo OCVN

Tir nhitng két qua wdc tinh mure ndéng d6 PMys trung binh hang ngay va ngudng GHCP
cia QCVN 05:2013/BTNMT, tong hop nhitng anh hudng stic khoe ngan han do tir vong sém
wdc tinh 14 0,048 (95% CI: 0,027; 0,068) ca; do nhap vién diéu tri noi trl 1a 471,781 (95% CI:
-206,018; 1.095,415) ca va do thdm kham cép ctru la 806,552 (95% CI: -200,513; 1.714,898)
ca. Bang 6 bén dudi téng hop chi tiét két qua ude tinh cac nhom thiét hai stre khoe do phoi
nhiém PMys. Tir 6 cho thdy riang khu vuc ¢6 tong s6 ca thiét hai sic khoe 16n nhét & ca ba
nhom loai hinh thi¢t hai 1a TP. Thuén An, v6i thiét hai gay ra do tir vong sdm duoc udc tinh 1a
0,014 (95% CI: 0,008; 0,020) ca, chiém dén 29,17% trén tong s ca thiét hai nhém (1); trong
khi d6, thiét hai do phai nhap vién diéu tri noi tr 1a 137,599 (95% CI: -60,248; 319,313) ca,
chiém 29,19% trén tong s ca thiét hai nhém (2); va thiét hai do kham cap ctu 1a 234,893
(95% ClI: -58,735; 498,978) ca, chiém 29,12% trén tong s ca thiét hai nhom (3) cta toan tinh.
C6 thé néi, TP. Thuan An tuy chi chiém 24,57% vé tong dan s6 nhung lai chiém gan 1/3 tong
thiét hai vé sirc khoe trén toan bd tinh Binh Duong. Pay ciing 1a dia phuong co nf)ng do PMas
cao nhat cua tinh Binh Duong. Ngoai ra, huyén Phii Gido cling 1a khu vuce ¢6 tong thiét hai vé
strc khoe thip nhét, voi tong s0 ca do tir vong sém udc tinh la 0,001 (95% CI: 0,000; 0,001)
ca; s6 ca do phai nhap vién diéu tri ndi tri 1a 6,643 (95% CI: -2,861; 15,465) ca va tong s ca
do tham kham cap ciru 1a 11,438 (95% Cl: -2,761; 24,423) ca.

Bang 6. Tong hop két qua udce tinh thiét hai sic khoe do tiép xdc PMzs tai tinh Binh Duong theo
QCVN 05:2013/BTNMT.

S6 truong hop thiét hai sirc khée (véi 95% CI)

Huyén/Tx/TP Nhém tir vong sém  Nhém nhdp vién diéu tri ndi trd  Nhém thim kham cép ciru
Bau Bang 0,001 (0,001; 0,001) 10,206 (-4,392; 23,765) 17,582 (-4,235; 37,547)
Bén Cat 0,005 (0,003; 0,008) 53,22 (-23,137; 123,689) 91,219 (-22,457; 194,289)
Bic Tan Uyén 0,001 (0,001; 0,001) 9,516 (-4,13; 22,122) 16,322 (-4,005; 34,771)
Déu Tiéng 0,001 (0,001; 0,002) 13,406 (-5,754; 31,233) 23,128 (-5,538; 49,433)
Di An 0,011 (0,007; 0,016) 113,127 (-49,567; 262,483) 193,038 (-48,343; 409,951)
Phl Gio 0,001 (0,000; 0,001) 6,643 (-2,861; 15,465) 11,438 (-2,761; 24,423)
Thuan An 0,014 (0,008; 0,020) 137,599 (-60,248; 319,313) 234,893 (-58,735; 498,978)
Tha Dau Mot 0,007 (0,004; 0,009) 65,278 (-28,56; 151,508) 111,481 (-27,83; 236,873)
Tén Uyén 0,006 (0,004; 0,009) 62,785 (-27,369; 145,836) 107,45 (-26,609; 228,632)
Tong cong 0,048 (0,027; 0,068) 471,781 (-206,018; 1095,415) 806,552 (-200,513; 1714,898)

3.3. Két qua danh gid mike dé tac dong dén sirc khée dia theo Hudng dan ciia WHO

Khi dya trén ngudng GHCP cho phep theo Hudng dan ctia WHO niam 2021 (25 ;,Lg/m3)
muc do tac dong suc khoe da tang dang ké ddi voi cac nhom thi€t hai trén dia ban tinh. Dién
hinh, trong thang 1/2019 thiét hai 1an luot do s trudng hop tir vong sém udc tinh 14 0,369
(95% CI: 0,211; 0,527) ca, do nhdp vién diéu tri ndi tra 1a 3.529,002 (95% CI: -1.649,232;
8.081,879) ca, do kham cp ctru 14 5.812,364 (95% CI: -1.671,629; 12.089,801) ca. So véi khi
danh gia dya trén QCVN, mirc thiét hai do tir vong som d ting gép 7,7 1an, do nhép vién diéu
tri ni tra da tang 1én hon 7,5 lan va do tham kham cip ctru di tang gap 7,2 lan. Hinh 5 bén
dudi thé hién tong s6 cac truong hop bi tac dong stic khoe theo cac nhom thiét hai xay ra hang
ngay do 6 nhiém PMas trong thang 1/2019 Nhin chung, TP. Thusn An van Ia khu vuc c6 tong
thiét hai strc khoe 16n nhat. Cu thé, vdi sb ca tir vong sém wée tinh 13 0,096 (95% CI: 0,055;
0,137) ca, chiém dén 26,02% trén téng s6 ca thiét hai nhom (1); sd ca do nhdp vién diéu tri ndi
tri 12 913,024 (95% Cl: -429,67; 2.088,037) ca, chiém 25,87% trén tong sb ca thiét hai nhom
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(2); 6 ca do thdm kham cdp ctru 1a 1.549,724 (95% Cl: -399,152; 3.170,958) ca, chiém
26,67% trén tong so ca thiét hai nhom (3).
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Hinh 5. S trudng hop bi tac dong sic khoe (theo tirng nhdm thiét hai) do phoi nhidm ngan han
PM2s trong thang 1/2019 tai khu vuc nghién cru.
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Déi voi thang 7/2019, do mirc ndong d6 PMys da giam dang ké nén tong muc thiét hai
strc khoe udc tinh ciing c6 xu hudng giam so véi thang 1/2019 (Hinh 6). Cu thé, tong sb
truedng hop bi tic dong trén ca ba nhom thiét hai 1an lugt 14 0,01 (95% CI: 0,006; 0,015) ca do
tir vong sém; 99,314 (95% CIL: -44,169; 229,591) ca do nhap vién diéu tri ndi tra, va 167,797
(95% CI: -43,454; 353,572) ca do tham kham cép cttu. Nhu vay, khi so sanh v6i thang
1/2019, tong sb ca dd giam 37 lan ddi voi nhom (1), giam dén 36 lan d6i v6i nhom (2) va
giam 35 1an ddi v6i nhom (3). Pac biét, TP. Thuan An van 1a khu vuc chiu anh hudng st
khoe 16n nhat voi 1an luot thiét hai gy ra do tir vong sém 13 0,003 (95% CI: 0,001; 0,004) ca,
do nhap vién diéu tri nodi tra 1a 25,304 (95% CI: -11,298; 58,450) ca, do tham kham cép cuu
1a 42,659 (95% CI: -11,141; 89,765) ca. Huyén Béc Tan Uyén van la dja phuong bi tac dong
it nhit vé strc khoe, véi chi 0,0003 (95% CI: 0,0001; 0,0004) ca do tir vong som; 2,524 (95%
Cl: -1,113; 5,846) ca do nhép vién diéu tri ndi tra va 4,285 (95% CI: -1,090; 9,054) ca do
tham kham cép ciru.

4. Két luan

Nhin chung, cac két qua ctia nghién ctru ndy di so bd phat trién duoc mot khung nghién
ctru thich hop cho dia ban tinh Binh Duong, khi thuc hién m6 phong dé danh gi4 sy phan bd 6
nhiém theo khong gian va thoi gian nong d6 PM2s bang hé théng mo hinh WRF/CMAQ. Mtrc
d6 6 nhiém PMas cao chi yéu xay ra trong thang 1/2019 v6i muc thay doi noéng d6 PMzs
trung binh hang ngay dao dong tir 22,967 dén 80,911 pg/me. Pong thoi, nhimg két qua lugng
hoa nhiing thiét hai strc khoe cong déng cap tinh cling cho thay murc d6 6 nhiém PMa s trén dia
ban tinh da gay ra khoang 0,048 ca tir vong som, 472 ca nhap vién diéu tri ndi tri va 807 ca
thdm kham cép ctru d6i voi ngudng GHCP ciia QCVN 05:2013/BTNMT. Tuy nhién, muc do
thiét hai da tang vuot troi khi 4p dung ngudng GHCP theo Hudng dan cia WHO nam 2021
véi sd truong hop 1én dén 0,371 ca tur vong som, 3.628 ca nhép vién diéu tri ndi tri va 5.980
ca phai tham kham cap ctru. Nhu vay, nghién ctru da dugc trién khai va giai quyét duoc co ban
cac muc tiéu da néu ra; két qua nghién ctru nay ciing duoc xem 1a mét co sd khoa hoc so khoi
dé phat trién hon nita nhimg tinh toan dinh luong cu thé vé muc do tac dong dén kinh té (quy
d6i dugc thanh cac muc tién t8). Dé dua trén d6 c6 thé phat trién cac giai phap kiém soat 6
nhiém PM2s cho dia phuong; hd trg cic nha quan ly moi truong trong viée quan ly CLKK
hiéu qua va tién t6i xdy dung mot Ké hoach hanh dong khong khi sach & quy mé cép tinh.

DPong gop cua tac gia: Xéy dung y tuong nghién ctru, vach ra so do viét ban nhap, chinh stra
ban thao: B.T.L., N.H.P.; Xur Iy so li€u, chay m6 hinh WRF/CMAQ, chay m6 phong tac dong
stc khoe: L. T.N.; Xu ly GIS, viét ban thao: L.T.N., N.H.P.

Loi cam on: Nhom tac gia xin bay to sy cam on chéan thanh t61 Phong Thi nghiém M6 hinh hoa
Mai truong thuge Khoa Moi truong va Tai nguyén, Phong Thi nghiém Trong di€m Qudc gia Diéu
khién s6 va K¥ thuat hé¢ thong (DCSELab), Pai hoc Bach Khoa — Pai hoc Qudc Gia Tp. HCM.

Loi cam doan: Tap thé tAc gia cam doan bai bao nay 1a cong trinh nghién ctiu cua tap thé
tac gid, chua duoc cong bo ¢ dau, khong duoc sao chép tir nhitng nghién cuu trude day;
khéng c6 su tranh chap lgi ich trong nhom tac gia.
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Assessment of public health impacts associated with short-term
PMo:s pollution exposure: A case study in Binh Duong province,
Vietnam
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Abstract: Binh Duong province plays an essential role in an overall development strategy and
is an economic-social, political, cultural, and educational center in Vietnam. Along with the
outstanding economic development, Binh Duong province has been facing air quality
deterioration issues, especially PMzs pollution. This study aims to assess the acute public
health impacts of PM.s exposure throughout January 2019 and July 2019. To estimate PM2s
distributions, a model system including the Weather Research and Forecast (WRF) combined
with the Community Multiscale Air Quality Modeling System (CMAQ) and health impact
models are applied for quantitative analysis and assessment. The outcomes reported that the
total number of cases could be up to 3,628 hospitalizations for inpatient treatment and 5,980
emergency visits. Furthermore, the research framework can be applied to various other
localities in Vietnam to assess the effect of PM:s pollution. Simultaneously, this is also a
preliminary scientific basis for environmental managers to propose measures of PM2; pollution
control and develop a clean air action plan to minimize negative impacts on public health and
obtain economic benefits for sustainable development goals towards 2030.

Keywords: Binh Duong province; Pollution control; PMazs; Short-term impacts; WRF/
CMAQ.
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To6m tat: Nghich nhiét 13 hién tugng nhi¢t do khong khi ¢ tang d6i luu tang theo chiéu cao
va thuong xay ra trong diéu kién khi quyen 6n dinh. Sy nghich nhiét han ché sy phén tan va
gop phan 1am ting nong do cta cac chat 6 nhlem khong khi. Nghién ctru ndy nham tim hiéu
didc diém va anh hudng cua nghich nhiét dén ndng do bui min PM2s dua vao dit lidu tham
khong va dir liéu quan trac nong do PMas tai thanh phd H6 Chi Minh giai doan nim 2019—
2020. Két qua nghién ctru cho thiy khi quyén c6 xu huéng 6n dinh hon va cudng do cua
nghich nhiét ciing cao hon vao budi sang ctia mua kho va budi tdi cia muia mua. Cudng do
nghich nhiét 16n c6 thé 1am han ché su x4o tron va phan tan ctia bui min PM3s, tir d6 lam
gia ting nong d6 PM2s tai 16p khi quyén gan mit dat. Két qua nghién ctru ciing cho thay co
su gia ting ndng do PMzs vao nhiing ngay xay ra nghich nhiét do sy phan tan cia PMazs
trong khong khi suy giam, tir d6 lam ting nong d6 ciia PMa2s. Nguoc lai, vao nhimg ngay
khong xay ra nghich nhiét, nong d PMa s trong khong khi c6 xu huéng giam vi kha nang
phan tan cua PMz s dugc cai thién.

Tir khéa: Nghich nhiét; On dinh khi quyén; PM2s; Bui min.

1. Pit van dé

O nhiém khong khi ¢ thé anh hudong xau dén stc khoe con nguoi [1]. Phoi nhiém voi
PM2s (bui ¢ kich thuéc hat nho hon 2,5 um) cé thé lam ting nguy co nhiém c4c bénh vé
dudng ho hap vi PM2s ¢6 thé di sau vao hé ho hap ctia con nguoi, vi dy phe nang [2]. Nong
do cua PMzs trong moi truong khong khi co thé b tac dong bai nhiéu yéu té khi tuong, bao
gdm vén tdc gio, lugng mua, nhiét ¢ khong khi, va hién tugng nghich nhiét cua khi quyén.

Nghich nhiét 1a hién tuong nhiét do khong khi ¢ tang dm lru tang theo chiéu cao cua
tang khi quyén [3] va thuong xdy ra trong diéu kién khi quyén on dinh. Sy nghich nhiét co
thé duoc phan loai thanh nghich nhiét mat dat (radiation inversion) va nghich nhiét ling chim
(subsidence inversion). Hién tugng nghich nhiét mat dat, con duge goi la nghich nhiét bé
mit, xay ra chu yéu vao ban dém [4] khi nhiét do tai mit dat thip hon nhiét d6 tai 16p khong
khi phia trén. Hién tuong nghich nhiét ling chim hinh thanh khi c¢6 sy lang chim cia khi
khong khi. Sau dé, khbi khi nay bi nén lai va c6 nhiét do cao hon 16p khong khi bén dudi do
sy gia tang ap suat khi quyén [3]. Hién tuong nghich nhiét han ché sy phén tan cia cac chat
6 nhiém khong khi, tir d6 lam tang murc d6 6 nhiém khéng khi [5]- Két qua mot s nghién
ctru trude day da cho thay nong do 6 nhiém PMas c6 lién quan dén hién twong nghich nhiét
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[6-11]. Chang han nhu ndng d6 ctia mot s6 chat 6 nhiém khong khi, bao gﬁ)m CO, NO2, SO,
va bui min PMzs, gia tang khi xay ra hién tuong nghich nhiét tai thanh phd Ha Nai [6].

Trong s cac chat gy 0 nhiém khong khi néu trén, PMzs (bui min ¢6 duong kinh nho
hon 2,5 um) 1a chat 6 nhiém dwoc quan tric thuong xuyén hon vi cac hoa chét c6 hai cho strc
khoe con nguoi (vi du: kim loai, ion va hop chat hitu co nhu hydrocacbon thom da vong) co
thé duoc hap thu va hap phu vao PMzs [l] Ngoai ra, vi PMzs c6 kich thude nho nén chat 6
nhidm nay c6 thé xam nhdp séu vao hé thong hé hap cta con nguoi thong qua hoat dong hit
tho va gy ra mot so bénh nhur bénh phdi, hen suyén va suy ho hip cap tinh. Vi vay, can phai
tim hiéu vé cac yeu t6 ¢6 thé anh huong dén mirc 6 6 nhiém PM5, bao nguodn thai, va tai
luong phat thai, diéu kién khi tuong dé c6 thé han ché su 6 nhiém PMas.

Thanh phé H6 Chi Minh c6 khi hau nhiét d6i gié mua véi hai mua 5 rét, bao gdm mua
khd kéo dai tir thang 12 dén thang 4 nim sau va mua mua tir thang 5 dén thang 11. Tai thanh
phé HO Chi Minh, cac chit 6 nhiém khong khi (vi du nhu PMzs, PMio (bui ¢6 kich thuéc hat
nho hon 10 pm), SO2, NOx va CO) chu yéu dugc phat khi tr hoat dong giao thong, hoat dong
cong nghi¢p, cong truong xay dung, va ndu nudng hd gia dinh [12-14]. Hau hét cac nghién
ctru trude day vé o nhiém PM;s tai thanh phd Ho Chi Minh chii yéu tap trung vao danh gia
dién bién nong do PMas theo thot gian, danh gia sy anh hudng ciia mét s6 yeu t6 khi tuong
(vi du: nhiét do khong khi, van tde gi0, lugng mua) dén nong do PMzs, va tinh toan kiém ké
cac ngudn phat thai PMz2s. Bén canh dé, sy 6n dinh cta khi quyén va hién twong nghich nhiét
ciing c6 thé gop phan 1am gia ting ndng do PMas trong méi trudng khong khi [6-11]. Tuy
nhién, théng tin vé su nghich nhiét va mdi lién hé gitra hién twong nay véi sy 6 nhiém khong
khi tai thanh phé Ho Chi Minh vén con kha han ché. Chinh vi vy, nghién ciru nay budc dau
tim hiéu ddc diém cua hién tuong nghich nhiét va méi twong quan giita hién tugng nay va
nong do PMas trong mua kh6 va mua mua tai thanh phé H6 Chi Minh. Két qua cua nghién

clru ¢6 thé 1a co sé dé dé xudt cac giai phap han ché sy 6 nhidém cta PMas tai thanh phd HO
Chi Minh.

2. Phwong phap nghién ciru va co sé dir liéu

2.1. Phuwong phdp thu thap dir ligu

DPé xac dinh sy nghich nhiét tai thanh phé HO Chi Minh, dit liéu tham khéng
(atmospheric sounding), bao gom dit lidu vé diéu kién khi tuong tai cac d6 cao khi quyén tir
10 m dén 2,000 m dugc thu thip thong qua trang thong tin Wyoming Weather thuoc Pai hoc
Wyoming (My). Vi tri dét tram quan trac 1a san bay qudc té Tan Son Nhat, ma s6 va tén cua
tram 1an luot 1a 48900 va VVTS (Hinh 1). Kinh d6 va vi d cua tram 1a 106°39°36”E va
10°48°36”N, d¢ cao cua tram la 10 m so v&i myc nude bién. Dir lidu tham khong dugce thu
thap tai 2 mc thoi gian mdi ngay: 00Z (7 gio sang gio dia phuong) va 127 (7 gio toi gio dia
phuong). Dir li¢u thu thap bao gom gia tri cua cac thong s6 nhu nhi¢t d6 khong khi, toc do
gio, hudng gio, ap suat khong khi duoc quan tric tai do cao khi quyén tir 10 m dén 2,000 m
tinh tir mat dat. Nghién ctru nay su dung dir liéu quan trac trong thoi gian tir 1/1/2019 dén
31/12/2020, vi vay, co tong cong 1,460 bo dir lieu tham khong da duoc thu thap va phan tich.

Pé tim hiéu su anh huong cua hién twong nghich nhiét dén sy 6 nhiém PMas, dit liéu vé
néng do PM2 5 tai thanh phé Ho Chi Minh duoc thu thap tor mang ludi quan tric cht lugong
khdng khi AirNow. Tram quan tric ndy duoc dat tai Lanh sy quan M§ thanh phd Ho Chi
Minh (vi do: 10°46°58,76 N, kinh d¢: 106°42°2,05”E) (Hinh 1). Bui min PM25 dugc quan
trac bang thiét bi giam sat suy giam beta (beta attenuation monitors) [15]. Nghién ctru nay su
dung dir liéu quan tric PM, 5 trong giai doan 1/1/2019-31/12/2020. Dé dam bao chét lugng
cua dir ligu, cac gia tri khuyet va gia tri bat thuong ctua nong d6 PM2s duoc loai bo. Ngoai
ra, dit liéu vé lugng mua dugce thu thap tir tram khi tuong Mac Binh Chi (vi d6: 10°47°3,72”N,
kinh do: 106°42°1,04”E), cach vi tri quan tric PM25 khoang 100 m.
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Hinh 1. Vi tri tram quan tric PMas thuoc mang ludi AirNow va vi tri cac tram quan tric khi tuong
tai thanh phé H6 Chi Minh.

2.2. Phuong phdp xdc dinh sy nghich nhiét
Su nghich nhiét duogc xac dinh dya theo phuong phap nhu sau [16]:

0=T (% )W(cp,air My 1)

v6i 0 (K) 1a thé nang gradient nhiét d9, T (K) 1a nhiét d tai ap suat khong khi p (hPa).
Po 13 ap suét tiéu chudn (1,000 hPa). R 13 hang s6 khi Iy tuéng (8.3145 J/mol/K). Cp.air 13 nhiét
dung riéng cuia khong khi (1006 J/kg/K). Mair 1a khéi luong khong khi (0,028964 kg/mol).

Do 6n dinh khi quyén dugce xac dinh dya vao ty so gitta 00 (K) va 0z (m) [17]. Trong do
z (m) 1a cac d6 cao khi quyén duoc xem xét, bao gom tr 10 m dén 3,000 m. 60 1a sy khac
biét thé nang gradient nhiét d6 gita hai d6 cao khi quyén khéc nhau. Tuong tu, oz 1 khac
biét d6 cao giita hai tang khi quyén xem xét. Néu gia tri 06/6z dwong hodc thé ning gradient
nhiét d6 0 ty 1& thuan véi sy dd cao cua khi quyén z thi khi quyén on dinh va c6 su nghich
nhi¢t. Nguoc lai, néu gia tri 00/0z am thi khi quyén khong on dinh va khong c6 su nghich
nhiét. Néu thé ning gradient nhiét do 6 khong thay doi theo do cao khi quyén (60 = 0) thi khi
quyén ¢ diéu kién trung hoa [18]. Cudng do ciia sy nghich nhiét ciing dwoc tinh toan dé tim
hiéu dic diém cua hién tugng niy tai thanh phd H6 Chi Minh. Cudng do nghich nhiét 1a su
thay d6i nhiét do khi quyén trong 100 m dau tién so v6i mat dat [19] va dugc biéu thi bang
°C/100m.

2.3. Phuong phap xu ly dir ligu

Nghién ctru nay s dung ngdn ngit 1ap trinh Python, thu vién numpy [20], pandas [21],
va scipy dé xur ly va phan tich dit liéu tham khong va dir liéu nong d6 PMzs. Phan mém
OriginPro 2020 (OriginLab, US) duoc st dung dé truc quan hoa két qua phan tich. Bé danh
gia sy anh huong cua nghich nhiét va cac didu kién khi tuong dén nong d6 PM,s, phan tich
tuong quan Spearman duoc sit dung va phan tich bang phan mém Origin.

3. Két qua va thao luan

3.1. Pdc diém cua si nghich nhiét

Su nghich nhiét thuong xay ra trong diéu kién khi quyén 6n dinh. Tan suit trung blnh
cta sy on dinh khi quyén trong cac thang dugc thé hién trong hinh 2. Nhin Chung khi quyén
c6 xu hudng 6 6n dinh hon vao budi sang cua mua kho (7 gio sang) va budi tdi ciia mua mua
(7 gio t6i) (Hinh 2). Piéu nay c6 thé do vao mua mua, cac trin mua tai thanh phé HO Chi
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Minh ¢ xu huéng dién ra tir chiéu dén t6i. Bén canh d6, sau khi mua, nhiét d6 cta 16p khdng
khi gan mat dat thap hon nhiét 6 cua cac 16p khong khi phia trén, tir 46 dan dén hién tuong
nghich nhiét va 1am cho khi quyén 6n dinh hon vao budi t6i cia mia muwa. Tuy nhién, su
nghich nhiét nay c6 xu hudéng bién mat vao budi sang khi birc xa mit troi lam nong nhiét do
cua 16p khong khi gin mit dat. Vi vy, tin sudt cia hién twong nghich nhiét vao luc 7 gid
sang ctia mua mua khong cao. Quan sat trong tu vé hién tuong nghich nhiét ciing da duoc
béo céo [22].

(a) 7 gio sang (b) 7 gio t6i
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Hinh 2. Tan suat cta su 6n dinh khi quyén vao Iic 7 gio sang: (a) 7 gio t6i; (b) theo mua; (c) tai
thanh phé H5 Chi Minh.

Khi xét dong thoi ca hai thoi diém 7 gid sang va 7 gio t6i, hinh 2 cling cho thay hién
tuong nghich nhiét c6 xu hudng xay ra thudng xuyén hon va khi quyén c6 thé 6n dinh hon
vao cac thang 1, 2, 11, va 12. Van tdc gi6 cta cac thang nay kha thap (Hinh 3), phan 4nh mot
trong nhiing ddc trung cua diéu kién thoi tiét khi xay ra hién tuong nghich nhiét. Su gia ting
vén tdc gio c6 thé ddn dén su gia ting su x40 tron cia khi quyén va tir d6 1am suy giam hién
tuong nghich nhiét [23]. Ngoai ra, ap suat khong khi trung binh cua cac thang 1, 2, 11, va 12
cling cao hon so véi cac thang con lai (Hinh 3). Khi ap suat khong khi gia ting, khdi khi c6
xu hudng ling xudng 16p khi bén dudi va bi nén lai, 1am cho nhiét d6 ctia khdi khi nay cao
hon va dan dén hién tuong nghich nhiét.

Vé cudng do nghich nhiét, nghich nhiét vao bubi sang (7 gid sang) cua mua kho co
cuong do cao gép 2,3 1an so véi mua mua (mua kho: 1,1 £ 0,5°C/100m, mua mua: 0,5 +
0,2°C/100m). Cudng do nghich nhiét 16n hon trong muia kho c6 thé lam han ché sy x4o tron
va phan tan ctia bui min PMzs, tir d6 1am gia ting ndng 46 PM2s tai 16p khong khi gan mat
dat [23]. Vo lic 7 gio t6i, cuong d6 nghich nhiét vao miia mua cao hon (mua mua: 1,3 +
0,1°C/100m, mua khé: 0,9 + 0,1°C/100m). Nhu da dé cap phia trén, vao mia mua cac trin



Tap chi Khi twong Thaty van 2023, 746, 87-95; doi:10.36335/VNJHM.2023(746).87-95 91

mua ¢ thanh phé H6 Chi Minh ¢ xu hudng kéo dai tir chiéu dén tbi [24]. Cac con mua co
thé khién nhi¢t do ctia 16p khong khi gan mat dat suy gidm va thap hon nhiét do cta cac 16p
khong khi bén trén, tir d6 dan dén hién tugng nghich nhiét manh hon vao budi toi ciia mua
mua.
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Hinh 3. Gi4 tri trung binh cua cac thong sé thoi tiét vao lac 7 gio sang: (a) 7 gio tdi; (b) theo mua;
(c) tai thanh phé H5 Chi Minh.

3.2. Pdc diém cua nong dé PMas

Nhin chung, ndng d6 trung binh 24 gid ciia PMa5vao nim 2019 dao dong tir 15,1-42,6
ng/me, gia tri trung binh 12 25,5 pg/m®. Gia tri ndng d6 nay cao hon so véi ndong do ctia nim
2020 (17,2-32,7 ],Lg/m trung binh: 23,2 pg/m3) Tuy nhién, khong c6 su khac biét c6 y nghia
thong ké giita nong do trung binh 24 gid ctia PM2s vao nam 2019 va 2020 (Mann-Whitney
t-test, P = 0,442).

(a) Thay ddi theo thang (b) Thay déi theo mua
50 40
2019
BN 2020
40
30
~ 1 &
& T =
\é 30 l 2
= «©
© S 20
S 2
=3 - «
S 20 §
z
10
10+
0 T T T T T T T T T 0-
1 2 3 4 5 6 7 8 9 10 11 12 Muia kho Mua mua Trung binh

Théang

Hinh 4. Ndng db trung binh caa PM, s theo thang (a) va theo mua (b) tai thanh phé HS Chi Minh.
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V& sy thay d6i theo mua, ndng do PMastrong mua khd (nhé nhit — 16n nhét: 17,2-42,6
ug/m trung binh: 25,1 ug/m®) cao hon khoang 2,0 1an so v6i ndng d6 trong mia mua (nhd
nhit — 16n nhat 15,1-36,7 pg/m?®, trung binh: 22,1 pug/m°%). Két qua cua cac nghién clru trude
day vé quan tric PMy5 tai Viét Nam va trén thé gio1 cling cho thay ndéng d6 PMzs cao hon
vao mua khd [14, 22]. Ngoai ra, nguyén nhan ciia ndng d6 PMa s thip vao mua mua la do su
sa lang w6t cia cac hat bui min PMys dudi tac dong cua lwong mua va tan sut mua cao hon
trong mua mua (thang 5 dén thang 11). V& sy thay ddi theo thang, ndng d6 PMzs trong cac
thang 10 den thang 1 cao hon tir 1,4-2,0 14n cao hon so v&i cac thang con lai (Hinh 4). Luong
mua va sd ngdy mua trong khoang thoi gian tir thang 10 dén thang c6 xu hudéng thip hon
(Hinh 3a), do d6 bui min PM2;s it bi sa lang w6t hon va dan dén gia tang sy tich tu PM2strong
khong khi. Ngoai ra, tbc d6 gi6 trong cac thang 10 d&én thang 1 kha thap (1,9-2,5 m/s) (Hinh
5b). Vi vy, su phan tan cia PMas c6 thé bi suy giam dong thoi sy tich tu PM25 trong khong
khi gia ting, dan dén ndng d6 PMys trong khong khi ¢ thanh phd HO Chi Minh trong giai
doan tir thang 10 dén thang 1 c6 xu hudng cao hon.

Lwong mua [ 2019 BN 2020
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Hinh 5. Téng luong mua, s6 ngay mua (&) va van toc gi6 (b) tai thanh phé H5 Chi Minh.

3.3. Méi twong quan giira sy nghich nhiét va nong dé PMzs

Hinh 6 thé hién ndng do trung binh theo thang ciia PM2s vao nhiing ngay c6 va khdng
c¢6 sy nghich nhiét tai thanh phé H6 Chi Minh. Nhin chung, néng do6 trung binh ciia PM2s
gia ting vao nhitng ngdy c6 hién tugng nghich nhiét (mua kho: 27,2 £ 9,1 pg/m®, mua mua:
22,2 £4,9 pg/m®).

50

{777] C6 nghich dao nhiét
Khéng nghich dao nhiét

Nong do(ug/m?®)

Hinh 6. Nong do trung binh theo thang caa PM2 s vao nhiing ngay c6 va khéng c6 nghich nhiét.

Khi xay ra sy nghich nhiét, sy phan tan ciia PMys trong khong khi suy giam [7], dong
thoi su tich tu cia PM2s trong khong khi ngay cang tang [25], tir d6 1am gia ting nong do
cua PM2s trong khong khi. Nguoc lai, vao nhimg ngay khong c6 hién tugng nghich nhiét,
PM25 gia ting su phén tan, vi vdy nong d6 PM25 vao nhiing ngay nay c6 xu hudng thip hon
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(mua kho: 23,0 + 8,9 ug/m®, mua mua: 18,4 + 4,2 ug/m°®). Pidu nay cho thay su nghich nhiét
c6 thé lam gia tang nong do PMzs tai thanh phd HS Chi Minh.

Bén canh do, cuong do va tan sudt cta su nghich nhiét cling ty 1¢ thuan voi néng do
PM2; trong cd mua kh6 va mua mua (Hinh 7). Cac yéu t6 khi twong khac, ching han nhu
lwong mua va van tée gi6 c6 thé co su tuong quan voi PMzs, vi gid cang manh thi su phén
tan PM2 5 trong khong khi cang cao. Ngoai ra, sy sa lang ludt cia PM2s khi mua ciing c6 thé
lam gidm nong do PMzs.
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Hinh 7. Ma tran hé sé tuong quan Spearman giita nong d6 PM25 va cac thdng sé khi twong (NDN:
nghich nhiét; KK: khéng khi).

4. Két luan

Nghién ctru nay cho thay khi quyén tai thanh phd H6 Chi Minh c6 xu huéng 6n dinh hon
va cudng do cia su nghich nhiét cling cao hon vao budi sang ctia mua kho (7 gio sang) va
budi t6i clia muia mua (7 gio ti). Tuy nhién, sy on dinh khi quyén nay c6 xu hudng suy giam
vao budi sang khi 16p khong khi gan mit dat dwoc lam nong do tac dong ciia birc xa mat troi.
Ngoai ra, cuong do nghich nhiét 16n c6 thé 1am han ché su x4o tron va phan tan ctia bui min
PM2.5, tir d6 1am gia ting ndng do PM25 trong khong khi.

Bén canh d6, ndng do trung binh ciia PMy5 vao nhiing ngay xay ra hién tuong nghich
nhiét cao hon so voi nhiing ngay khong xay ra hién tugng nay. Sy nghich nhiét lam suy giam
kha nang phan tan va lam gia tang muc tich tu cia PM2 s trong khong khi, tir 46 1am gia tang
nong do ciia PM,, 5 Nguoc lai, vao nhiing ngay khong xay ra nghich nhiét, PM2s gia tang su
phan tan, vi vy ndong d6 PM2s vao nhimng ngay nay c6 xu huong suy giam. Nghién ctru nay
budc dau tap trung vao danh gia sw anh huong cua diéu kién khi quyen ( dén hién tuong nghich
nhiét va tim hiéu mdi twong quan giira hién tuong nghich nhiét va noéng d6 bui min PMas,
Két quéa ciia nghién ciru ndy 13 co s¢ cho cac nghién ciru tiép theo danh gia sy anh hudng caa
cac yéu to khac dén hién twong nghich nhiét (chang han nhu ciu trac do thi), dong thoi tim
hiéu vé sy anh hudéng cia hién tugng nghich nhiét dén néng d6 cac chat 6 nhiém khong khi
khéc tai thanh phé H6 Chi Minh.

DPong gop cua tac gia: Xay dung y tuong nghién coru: N.T.T.N; Lya chon phuong phap
nghién ciru: N.T.M.T.; Xt Iy s6 liéu: P.T.B.; Phan tich s6 liéu: N.T.M.T.; Viét ban thao bai
bao: N.N.T.; Chinh stra bai bao: N.T.T.N.

Loi cam on: Bai bao hoan thanh c6 sy hd trg vé miat dir liéu cua Dai Khi tuong Thuy van
Khu vuc Nam B9, Mang luéi quan tric AirNow, va Tram khi tuong thudc mang ludi
Wyoming Weather. Nghién ctru nay duoc tai trg bai Dai hoc Sai Gon trong khuon khé dé tai
ma sb CSB2021-07.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cta tap thé

tac gia, chua duoc cong bd ¢ dau, khong duge sao chép tir nhitng nghién ciru trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Characteristics and effect of the temperature inversion on
concentrations of fine particulate matter (PM2.5) in Ho Chi Minh
City
Nguyen Thi Tuyet Nam®*, Nguyen Ngoc Trinh?, Nguyen Thi Minh Thu!, Pham The
Bao?

! Faculty of Environment, Saigon University; ntnam@sgu.edu.vn, ntmthu@sgu.edu.vn

2 Faculty of Environment, Ho Chi Minh City University of Natural Resources and
Environment; trinhnn@hcmunre.edu.vn

% Faculty of Information Science, Saigon University; ptbao@sgu.edu.vn

Abstract: A temperature inversion occurs when the temperature of the air rises with height
and this phenomenon usually happens under stable atmospheric conditions. The temperature
inversion prevents dispersion of air pollutants and thus contributes to an increase in pollutant
concentrations in the atmosphere. The purpose of this study is to better understand the
features and effect of the temperature inversion on the concentration of fine particulate
matter (also called PM2s) in Ho Chi Minh City using data on radiosonde and PM2s
concentrations in the period of 2019-2020. The results demonstrate that the atmosphere is
more stable, and the strength of temperature inversions is greater in the morning (7 a.m.
local time) of the dry season and in the evening (7 p.m. local time) of the rainy season. The
higher intensity of the temperature inversion can discourage the diffusion and dispersion of
PM:s, leading to an increase in the PM2zs concentrations near the ground surface.
Additionally, the research results demonstrated an increase in PM2s concentration on
inversion days, that is, on days with a temperature inversion. In contrast, on non—inversion
days (days without a temperature inversion), PMs concentrations are likely to fall because
of the improved dispersion.

Keywords: Temperature inversion; Atmospheric stability; PM.s; Fine particulate matter.
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Tém tit: Theo kich ban bién ddi khi hau 2020 cia BTNMT, Tp H6 Chi Minh la mot khu
vue ¢6 nguy co ngap cao voi 17,15% dién tich c6 nguy co ngép . Su gia tang vé cuong do
va sb luong cac sy kién ngép lut do sy két hop cua bién dbi khi hau, nuéce bién dang va
cac yéu to con ngudi thuc day nhu cau ap dung céc giai phap thoi gian thuc dé 1ap ban do
nguy co ngdp va rui ro 1 lut. Trong nghién ctru nay, mot khung phuong phép luan dugc
dé xuét cho phép danh gia mirc do nghiém trong cta nguy co ngap va rai ro mot cach linh
hoat bang cach két hgp cam bién tir xa (Sentinel—1) va dit liéu dya trén GIS tir ndm 2015—
2022 cho khu vuc thanh phé HO6 Chi Minh. Cac k¥ thuat hoc may khac nhau di duoc sir
dung, dé danh gia nguy co' ngap. Két qua cho thdy m6 hinh Rimg ngu nhién dat duoc
diém F1 cao nhat (khoang 0,99), trong s6 nhiing m6 hinh dugc sir dung dé tao ban do
nguy co ngap do nudc bién dang. Ban d6 nguy co ngap tmg dung tri tué nhan tao cho thay
khu vyc Tp H6 Chi Minh vén 13 khu vuc c6 nguy co ngap cao, véi khu vuc quan Binh
Tan, Binh Chénh la c4c khu vuc ¢6 nguy co ngip cao nhét.

Tir khéa: Nguy co ngap; Dit liéu vién tham; GIS; Hoc may; Rung ngau nhién.

1. Mé& dau

Trong vai thap ky qua, thién tai 10 lut, ngdp lut da gia tang cuong d¢ va xay ra thuong
Xuyén hon va c6 suc tan pha 16n hon so voi trude day, dac biét la ¢ cac nudc dang phat
trién, chang han nhu & My Latinh, Caribe, Pong Nam A trong d6 c6 Viét Nam [1], gay
thiét hai v€ nguoi va cua trén toan thé gioi. Ngap lut 1a loai sy kién pho bién nhat véi trung
binh 163 sy kién mdi nam [2]. Bién d6i khi hau cung véi cac yéu td con ngudi dong mot
vai tro quan trong trong viéc lam gia tang tac dong nghiém trong cua thién tai ngép lut vé
thiét hai kinh té, gian doan xa hoi va thiét hai d6i voi méi trudng d6 thi. Do do, viée giam
sat thich hop dé xac dinh cac khu vuc dé bi ngap lut va cac bién phap giam thiéu hiéu qua
dugc coi 14 rat quan trong dé giam thiéu rui ro [3-7]. Viée trlen khai cac giai phép thoi gian
thue dé 1ap ban d6 nguy co ngdp lut va uwoc tinh hiu qua tiém an cua cac sy kién ngap lut co
thé cuc ky c6 gia tri dbi voi viée dbi pho véi cac phan g khan cip va giam thiéu tac dong
cua cac sy kién do [8].

Lap ban d6 nguy co ngap lut 1 mot qua trinh mo ta muic do ngap lut dy kién cta nudc
vao ving dat kho han do lwong mua 16n hodic myuc nudc séng, bién dang cao do cac yéu to
tir nhién hodc nhén tao [9]. Mic du ban dd ngap lut vé& co ban bao gdm ban dd nguy co li
lut va ban do rui ro ngdp lut, cac quy trinh cua né khac nhau dang ké giira cac dy an
va/hoic quc gia nay voi qudc gia khac, tuy thudc vao yéu cau cu thé cua dy an va huong
dan, luat phap ctia qudc gia cu thé, v.v. [9-12]. Lap ban d6 nguy co ngap cung cip co so dé
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hiéu rd vé xu hudng ngap lich str, ky vong trong twong lai va xac dinh cac vi tri d& b ton
thuong—dé bi anh hudéng boi li lut. Do do, ban dd rui ro va nguy co ngdp lut duoc coi la
cong cu quan trong trong viéc truyen dat rui ro ngép lut toi cc nhom d6i twong khac nhau
[13]. Chiing truyén tai thong tin tong hop vé cac su kién ngap lut t6i cac co quan cong cong
c6 lién quan nhu co quan quan 1y nude va bao v¢ dan sy, thanh pho va céac dia phuong hodc
cac nha quan Iy va nhan vién kiém soat tham hoa/ khung hoang nhung ciing nang cao nhan
thirc cua nguoi dan.

Céc danh gia nguy co ngdp lut st dung phwong phap hoc méy bang cach udce tinh qua
muc d va do sau ngdp lut hién tai. Mot trong nhitng thach thirc nghién ctru chinh trong
linh vyuc nay 1a thiéu bd dir liéu hudn luyén quy mo 16n nay c6 thé dé dang thu thap duoc
qua cong nghé vé tinh. Khdi lwong dir liéu thu duoc ngay cang ting do su phat trién cia cac
cong nghé vién tham, chang han nhu Radar khau dé téng hop—SAR (vi du: Sentinel 1) va
dir liéu quang hoc (vi du: Sentinel 2), cling nhu phuong tién truyén thong xa hdi, tao co hoi
cho may hoc dugc cai thién nhiéu hon vé do chinh x4c va kha nang du doan [5, 6, 14, 15].
Cong nghé SAR khic phuc nhitng han ché cua dit liéu vién tham quang hoc, khong hoat
dong khi c6 may che phu hodc vao ban dém, va do do, né nang cao do phan giai thoi gian
[6, 7, 14,16, 17], cung cap dugc thém cac thong tin da dang cho m6 hinh huén luyén. Hon
nira, [5] da chi ra rang mot van dé 16n nira 12 tan sb thoi gian bay chup cua hinh anh vé tinh.
Thoi gian 13 yéu t6 rat ‘quan trong n6 cho phép cac co quan chirc nang ng pho hiéu qua,
kip thoi nham giam thiéu tac dong ddi voi kinh té x3 hoi, sinh thai va su kién; so tan nhitng
ngudi dé bi ton thuong gap rui ro [18].

Tai Viét Nam, cac nghién ciru vé xay dung ban d6 nguy co ngap cho khu vuc Tp Ho
Chi Minh con kha m&i mé, nhét 13 lai tiép can theo phuong phap hoc may thi chua c6. Ban
d6 nguy co ngap theo kich ban nudc bién dang 2020 1a ngudn tham khao duy nhét va dugc
xay dung theo phuong phap sir dung dir liéu mo hinh sé d6 cao va cac kich ban nudc bién
dang dé mo phong nén chuwa phan tich dugc day du cac yéu té anh huong dén

Pugc thiic ddy boi nhitng han ché va ton tai trén, nghién ciru s& phat trién xay dung
khung phuong phap dé tao ban dd rui ro va nguy co ngap lut trong thoi gian gan thuc dwa
trén sy ket hop cua anh v¢ tinh va dir liéu GIS. Cac ky thuat May hoc dugce str dung dé phan
tich va tong hop thong tin theo cach tiép can dya trén pixel nham wdc tinh nguy co ngéap lut
theo cac muc do nghiém trong, cu thé 1a nguy co vira phai, trung binh va cao. Nghién ctru
s€ xdy dung va ap dung thi diém cho khu vuc thanh phd Ho Chi Minh, mét d6 thi 16n va bi
anh hudng ning nén do bién doi khi hau.

2. Khu vue va dir liéu nghién ciru

2.1. Khu vuc nghién ciru

Thanh phé HO Chi Minh 1a mot siéu d6 thi ven bién c6 d6 cao thap véi dan sb rat 16n
va ting nhanh. Hoat dong kinh té ciing rat cao va tang nhanh ciing véi sy gia ting dén so.
Gidng nhu hau hét cac siéu d6 thi & Pong Nam A duoc xay dung trong ranh gidi ctua dong
bang, TP. HCM bi anh huéng boi cac rii ro lién quan dén i Iyt tram trong hon do sy két
hop ctia mua 16n va muc nudc triéu cudng. Tinh trang nay duoc thuc day boi ba yéu to: do
cao cua dat thép so voi mue nude bién, sy phat trién d6 thi rong rai dan dén sut lun dat va
sw mé rong cta cac khu vuc khong tham nudc dan dén gia ting dong chay [19] (Hinh 1).

2.2. Dir liéu nghién curu

2.2.1. Dit liéu ngap lut do triéu cuong

Dé thu dugc thong tin ngap lut theo chudi thoi gian cho nhiéu thoi diém, nghién ctu sir
dung anh Sentinel 1 GRD-IW @€ trich xuét theo chuoi thoi gian tir 2015 dén nay. Quy trinh
tinh toan tinh toan ngéap lut tir anh Sentinel 1 dugc thé hién trén Hinh 2,



Tap chi Khi twong Thiiy van 2023, 746, 96-107; doi:10.36335/VNJHM.2023(746).96-107 98

106°20" 106°30" 106°40" 106°50' 107°0"

: N
{ S, \

Mg ) s ; \ n & H.Vinh Cu “"J?'
3 { BINHDUONG 'l ;- i i,

of N 3 PONG NAI |-
“pau < 3 L =
iji.Tréng Bang ‘;: H.Tan Uyén
Y H.Bén Cat
> H.Cu Chi 3o TheDALMG . A »
" | Trang Bom
HTh " \ TP. Bién Hoa
S uan n;» ’
B | HDTAn )
H.Birc Hoa T Y ¢
/H.Héc Monr‘, Q. 12 ] - <L
_ o, QiThaDuc ’ -
5 LONGAN JL_ § glaauag® ™ >F \© 5
& A T LY ae =
@_. Tan Binhq, Binh Thanh
; . Tan Phul -~ o A | H.Long Thanh
el asfinn Tag 5B 1§72
; % é QB
TP.HO'CHI MINH Q.7
ﬁ»-a},s A
¢ Lok 3§
H.Bén Likc ==y \ H.Nhon Trach
% H.Binh Chanh H:Nha Bé j 2
"~ H.Tha Thira < A [
{ 7 E
N s " H.Cén Giuge
0. BB N ~ /] H.Tan T|
TX. TanAn>l H.TanTry | | |
s ' - (Hcanouscy .~/ Heoaneiy | 3
*|| Chu giai ' o
9 } o
@® UBND tinh / Ving
hot)
*  UBND huyén ' 1%.86 Cong (;'6
. s a a2 i S < - |
bia gidi tinh TIEN GIANG. g%
sl Dia gioi huyén | Jibia g
eN H.Go Cong Ta 2
Séng, hd LN 5 W
hl—— r ~ i
106°20" 106730 106°40" 106°50' 107°0"
0 10 20 Km

TY LE 1: 500 000

Hinh 1. Khu vuc nghién ciru thanh phé Ho Chi Minh.,

Sentinel 1

|

Gan quy dao vé tinh " Phén ngudng, tach 16p
(Apply or bit file) L ngap )

Loai nhiéu nhiét (Thermal " Tuyén tinh dén Decibel
Noise Removal) L (linea to Db) )

Tao tap con Hiéu chinh dia hinh
(subset) (Terrain correction)

N\

Hiéu chinh birc xa Loc nhiéu
(Radiometric calibration) | = . (Speckle noise removal) |

Hinh 2. Quy trinh tinh todn ngép lut tr anh Sentinel 1.

- Gin quy dao vé tinh: Thao tac ap dung chinh xac quy dao c6 sin trong SNAP cho
phép tu dong tai xudng va cap nhat cac vecto trang thai quy dao cho timg canh SAR trong
siéu dir liéu san pham ctia nd, cung cip thong tin van tde va vi tri vé tinh chinh x4c.

- Loai nhidu nhiét: Giam hiéu mg nhiéu trong két cdu giira cac dai phuy, dac biét 1a
chuan hoa tin hiéu tdn xa nguoc trong toan bd canh Sentinel-1 va din dén giam sy gian
doan gitra cac dai phu cho cac canh trong ché d¢ thu thap nhiéu dai.
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- Téap hop con: Tao tap hop con theo ding khu vuc can nghién ctru, dé giam dung
lwong va khéi luong xtr 1y

- Hiéu chinh buc xa: Khic phuc su khong chéc chin trong d6 phén giai do phong xa
ctia cam bién vé tinh. Cac gia tri pixel co thé lién quan truc tlep dén tan xa nguoc radar cua
canh. Thong tin can thiét dé ap dung phwong trinh hiéu chuin c6 trong san pham Sentinel-1
GRD.

- Loc nhiéu: Loai bé nhiéu hat giy ra béi su giao thoa ctia song dién tir. Bo loc “Lee
Sigma” [20] véi kich thudc bd loc 5x5 duoe st dung dé loc dir liéu cuong do. Theo ghi
nhan [21], budc nay rat can thiét trong hau hét moi phan tich anh radar do nhiu hat lam
tram trong thém qua trinh dién giai anh.

- Hiéu chinh dia hinh: Chiéu cac pixel 1én hé thdng ban d6 (WGS84 did duogc chon) va
14y mau lai & d6 phan giai khong gian 10 m. Ngoai ra, cac hiéu chinh dia hinh v6i mé hinh
do cao k¥ thuat $6 (DEM SRTM) duoc thyc hién. Stra cac bién dang trén cac khu vyuc cua
dia hinh.

- Tuyén tinh dén Decibel: Pham vi dong cia cuong do tan xa nguoc ciia cac gia tri tin
hiéu radar truyén di thuong 1a mdt vai bac do 16n. Do do6, cac gid tri nay dugc chuyén ddi tur
thang tuyén tinh sang thang logarit, din dén biéu d6 dé thao tac hon, dong thoi lam cho
viing nudc va ving kho tré nén dé phan biét hon.

- Phan ngudng, tach 16p ngap: Bai bao sir dung cach tiép can phan ngudng gia tri dé
xéac dinh nudc. Gia tri VH cua pixel nao do 16n hon gia tri ngudng thi la ngap nudc va
nguoc lai. Poi véi 16p mat nude ngudng VH thuong thay doi tir —23 dén —19 [22]. Trong
bai bao lya chon ngudng 1a —21 [23].

2.2.2. Dit liéu sut Iun tir vé tinh

Str dung ky thuat giao thoa Radar (INSAR) tir cip anh Sentinel 1 dé do bé mat trai dét,
bao gom céc bé mat dia hinh va bién dang dia hinh, dix liéu sut 1Un theo quy trinh (Hinh 3).

Cap anh Hiéu chinh bire Pang ki cép
Sentinel 1 xa anh
. AT pr’l‘a d!.Ch N&n chinh hinh
Tao giao thoa chuyén dia
hinh hoc

K&t qua sut lin

Hinh 3. Quy trinh tinh todn sut l4n tir anh Sentinel 1.

Sau khi chay cac budgc tién xt 1y twong tu nhu muc 2.2.1. Tién hanh tao giao thoa giira
cap anh Sentinel 1, k§ thuat giao thoa tao ra cac hinh anh giao thoa cua céc pha dich chuyén
gitta hai hozc ba hinh anh thu duoc trong nhiing thoi diém khac nhau trén cing mot khu
vuc [24]. Nghién ctu s& sir dung ki thuat SBAS dé tao giao thoa.

K§ thuat SBAS da tré nén rat phd bién, dac biét 1a khi né dwoc sir dung rong rai dé xir
ly dir lieu Sentinel-1. Gidng nhu cac k¥ thuat InSAR khac, SBAS sir dung giao thoa ké
nhiéu s. Ngoai ra, ki thuat SBAS chon nhiéu cip giao thoa ké dé giam thiéu duong co so
khdng gian va thoi gian, giam su suy giam twong quan va tao ra bién dang bé mat khdng
gian 16n ¢ do phan giai thap.
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2.2.3. Dir liéu DEM

Mo hinh d6 cao k¥ thuat s6 (DEM) dé dugce thu thap theo dy an Kich ban nudc bién
dang ndm 2020. DEM duoc cung cap vao hé quy chiéu UTM 48N véi d6 phan giai 2 m. N6
thu duoc bang ky thuat Hinh anh, Phat hién va Dinh vi bang Laser (LIDAR) tir mot tap hop
cac chuyén bay trong khu vuc nay duoc thuc hién vao nam 2015 dén nay. Dir liéu tho thu
dugce tir cac chuyén bay (mot dam may diém) da duoc xir Iy dé cung cép san pham cudi
cung (Hinh 4).

50m

40m

30m

20m

10m

Om

-4m

Hinh 4. Dir liéu DEM thanh phé HCM sir dung trong nghién ctru.

2.2.4. Dit liéu sut lan do khai thac nudc dudi dat

Dir liéu sut lan do khai thac nudc dudi dat dugc thu thap tir Cuc Po dac Ban do va
Thoéng tin dia Iy Viét Nam cung cap thudc du an “Do kiém tra h¢ thong mbc d6 cao hang I,
[, 111 nha nudc khu vuc thanh phd HO Chi Minh va déng bang song Ciru Long” (2004—
2017) (Hinh 5).

Vang lin & Thanh pho Ho Chi Minh
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Hinh 5. Dt liéu sut lun thu thap.
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S lidu quan tric cac mdc sut lun duoc nodi suy vector va gan nhan cho ching thanh cac
16p khac nhau. SVM bao gom mot phuong phap nham phan tach céc tinh nang theo cach
hiéu qua hon.

Giéng Khai thic nwic dwi dit & Thanh pho Ho Chi Minh

10630 106740 106750 107°0" 10710 107720

Binh Dwong

Chu giai
= Dia gi6i tinh
Dia gi6i huyén
Giéng khai thac nudc dudi dit 100 m3/ngay (795 giéng)
Giéng khai thac nu6c dui ddt 100 - 3000 m3/ngay (508 giéng)
® Giéng khai thac nuc dui ¢t hon 3000 m3/ngay (8 giéng)

Tién Giang
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Hinh 6. Hién trang giéng khai thac & Tp HCM.

Cac sb lidu quan trac giai doan 2005-2018 cho 3 loai giéng duoc gop nhom theo mirc
d khai thac, 795 giéng khai thac nudc dudi dat 100 m3/ngéy, 508 giéng khai thac nudc
dudi dat 3000 m*/ngay va 8 giéng khai thac nudc dudi dat 3000 m3/ngay.

2.3. Phuong phap nghién ciru

Cach tiép can cua nghién ctru, phan ving nguy co ngap lut duoc danh gia linh hoat
bang cach sir dung cac k¥ thuat may hoc c6 kha nang két hop dir liéu da phuong thirc dugc
tao ra b?lng cach phan tich hinh anh Sentinel-1 va dir li¢u dua trén GIS. Sau do, mot cach
tiép can dya trén quy tic dugc sir dung dé udc tinh trong thoi gian gan nhat vé tinh dé bi
t6n thuong trong khu vuc quan tam.

Nghién ctru dd su dung cac ky thuat hoc may : May vécto hd trg (SVM), Naive Bayes
(NB), Rimng ngau nhién (RF) va Mang noron chuyén tiép (NN). Bang 1 md td ngan gon vé
cac k¥ thuét nay.

Bing 1. C4c Model sir dung va dit liéu twong tng.

STT Dir liéu dwoc sir dung

Ma ti dit lidu K thut hoc may

Mo ta

1 S6 liéu ngap lut do tridu cuong

2 Séliéu sut lan vé tinh

3 S0 liéu quan trac moc syt lan

S6 liéu quan tric cac giéng khai
thac nudc ngam

Sentinel 1, 2015 — Ring ngau nhién

nay (RF)
Céc cép anh
Sentinel 1, 2015—  Mang no ron (NN)
nay

Phan loai may
vecto hd tro:
(SVM)

Cac mdc quan tric,
2005-2018
Cac diém giéng
khai thac 2005-
2018

Theo Dinh ly
Bayes

S liéu dang 6 ludi,
kich thudc 10m x
10m

S6 liéu dang 6 ludi,
kich thudc 10m x
10m

S6 litu nodi suy
khong gian theo
ddiemr quan tric
S6 lidu gop nhom
theo mac d6 khai
thac (3 loai giéng)
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- Trinh phan loai may vecto hd tro: (SVM) [25] dai dién cho mdt k¥ thuat hoc may
duoc giam sat khai thac kha ning cta cac siéu phang, dinh hinh lai thé gi6i phi tuyén tinh
thanh tuyén tinh dé phan loai cac tinh ning. Siéu phing 1a mot mat phang quyét dinh nham
muc dich tach mot tap hop cac dbi tuong va gan nhan cho chung thanh cac 16p khac nhau.
SVM bao gdm mét phuong phap nham phén tach cac tinh ning theo cach hiéu qua hon
bang cach sir dung céc siéu phéng.

- Naive Bayes (NB): Theo DPinh 1y Bayes, k¥ thuat phan loai théng ké, bd phan loai
Naive Bayes (NB). Trinh phan loai nay thuéc nhém céac thuat toan hoc c6 giam sat va la
mot trong nhitng thuat todn don gian nhét véi do chinh xac va tde do cao, dic biét khi nd
két hop véi cac tap dir liéu 16n. NB dang st dung mo hinh bd phéan loai, mé hinh ndy gan
nhan 16p cho céac sy kién co van dé, dugc biéu thi dudi dang vecto cua cac sy kién dac
trung, trong d6 mot tp hop duogc sir dung dé cha thich cac nhan 16p.

- Rimg ngiu nhién (RF): Rimg ngau nhién (RF) [26] 14 mot phuong phap hoc may ndi
tiéng dé phan loai hodc hdi quy. Muc tiéu cia k¥ thut phan loai nay 13 so sanh va phén tich
cac bién cua tap dir liu dé xac dinh trong s6 méi cho timg nhan td. Trong trudng hop
nghién ctru ctia ching t6i, mé hinh RF khai thac cac cdy quyét dinh dé tinh toan va wdc tinh
moi lién hé giita viéc ghi nhan Chi s nguy co lii lut va cac gia tri yéu t6 dic diém Li lut,
tap trung vao phén cudi dé phén loai tirng vecto gié tri thanh nhan dy doan. RF don gidn,
nhanh chong, c6 thé xtr 1y céac tap dir liéu 16n, nhin chung c¢6 két qua cao thong qua ngiu
nhién hoa va c6 thé ap dung cho cac dac diém thuét toan da 16p.

- Mang no ron (NN): Mang no—ron cé thé duge miéu ta 1a mdi quan hé da cap bac giita
cac no—ron trong mdt mang no—ron twong ty nhu chirc nang cua ndo. Cac té bao than kinh
thuc hién co ché phan hoi v6i nhau, truyén cac tin hiéu can thiét dén cac cap do tiép theo,
dua trén dau vao nhan duge tir cac cép do tuong ung trudc do, dat dugc mot hoac nhiéu két
qua cudi clng.

3. Két qua va théo ludn
3.1. Két qua tinh toan cho sé liéu sut hin vé tinh

Chay giao thoa cho giai doan 20152021 cho khu viuc TP HCM cho thiy téc do sut lan
lon nhat & TP. Ho Chi Minh 14 khu vyc trung tim va c6 téc do sut lin khoang 10 cm cha
yéu tai khu vyc phia Nam va 1 phan nho tai phia Dong, phia Tay theo phuong thang dimg

va c6 xu thé dich chuyen chinh vé phia Pong Nam thanh phé theo phwong nam ngang, cac
khu vuc ngoa1 thanh co toc do thip hon (Pong TP. Hb Chi Minh) (Hlnh 7)

10°50'0"N

10°45'0"N

106° 350 E 106°40'0"E 106°45'0"E
Hinh 7. Toc d6 sut lan TP HCM giai doan 2015-2022 (mm/nim).
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3.2. Két qua tinh todn cho sé liéu ngdp lut

Toan b s6 liéu tinh toan ngdp lut trong giai doan 2015-2022 khu vyc thanh pho Hb
Chi Minh dugc tinh toan va théng ké trén nén tang GEE (Google Earth Engine). Két qua
duoc thé hién (Hinh 8). Két qua xuét ra thém biéu do thé hién gia tri dién tich myuc nudce
cho timg thoi diém anh.

Number of inundated Pixels

0
2016 2017 2018 2019 2020 2021 2022

Hinh 8. Tinh toan hién trang ngép cho TP. HCM giai doan 2015-2022.

3.3. Két qud dao tao mé hinh

Nhiéu phuong phap hoc may khac nhau dugc 4p dung nhim muc dich danh gia nguy
co ngap lut dua trén thong tin tir ngép, sut ltn trong qua khtr. Muc tiéu la chon mo hinh hoc
may tot nhat vé do chinh xéc trong wdc tinh cic nguy co ngap. Dé dat duoc didu nay, tap dir
liéu duoc chia ngau nhién thanh hai tap hop con. Mot phan ciia 70% dir liéu thuong dugc
str dung dé dao tao va 30% con lai dé thir nghiém nham danh gia kha ning khai quat hoa
clia timg mo hinh. Trong cong viéc nay, chung t6i sir dung bon phuong phap hoc méay khac
nhau, d6 1a Naive Bayes (NB), Random Forest (RF), Support Vector Machines (SVM) va
Neural Networks (NN). Bai b&o da sir dung xac thuc chéo k—fold dé danh gia cac mé hinh
may hoc. Trong truong hop nay, tham sé k duoc dit bang 10 dé chon mé hinh tét nhét voi
su tro gitp ciia két qua trung binh. Mot tap hop cac tham sé cho timg mo hinh hoc may da
duogc sir dung va danh gia dugc trinh bay trong Bang 2.

Bang 2. Cac tham sé dé dao tao mé hinh.

M& hinh B théng s6 mé hinh
Random Criterion: {Gini, Entropy}, Maxfeatures: {Auto, Log2, Sqrt, None}, n_Estimator: {50,
Forest 100, 200, 500}

Naive Bayes a:{0.01,0.1,1}

SVM Kernel Functions: { rbf, poly, sigmoid }

Neural Activation Function: {ReLu, Sigmoid}, #Neurons: {1, 2, 4, 6, 8}, Epochs: {100, 300,
Network 500}
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Bang 3 trinh bay két qua thir nghiém ddi v6i cac chi s6 danh gia do chinh xac, thu hoi
va diém F1 dat duoc trong qua trinh dao tao cac mé hinh may hoc. Dya trén cac s6 liéu nay,
viéc lya chon mé hinh 6t nhét duoc thuc hién bang phuong phap cua best_estimator (thu
vién sklearn). Random Forest dugc chon la m6 hinh tot nhat, str dung cac siéu tham s6 sau:
(Tiéu chi: Gini; Tinh ning t6i da: Ty dong; n_Estimator: 50) vi nhirng siéu tham s nay dat
duoc hiéu suat t6t nhat, d6 chinh xé4c trung binh x4p xi 0,9999995.

Bang 3. Tom tat cac két qua danh gia 6 chinh xac ctia cac mé hinh hoc may

M6 hinh Nguy co P) chinh xic  Thuhdi  Piém F1
Random Forest Nguy co cao 0,99 0,99 0,99
E]C_:rEi;(:irr:](;r;;rC:;ig(i);)Max features: Auto; Nauy co thip 0,99 0,99 0,99
Nguy co trung binh 0,99 0,99 0,99
Naive Bayes Nguy co cao 0,93 0,91 0,92
(0:0.01) Nguy co thap 0,91 0,97 0,94
Nguy co trung binh 0,00 0,00 0,00
SVM Nguy co cao 0,96 0,98 0,97
(Kernel Function: poly) Nguy co thip 0,96 0,99 0,98
Nguy co trung binh 0,98 0,97 0,98
Neural Network Nguy co cao 0,99 0,99 0,99
(Act.Fun.: ReLu; #Neur.: 8; Epochs: 500) Nguy co thdp 0,99 0,99 0,99
Nguy co trung binh 0,99 0,99 0,99

3.4. Két qua ban doé nguy co cdp vmg dung tri tué nhén tao

Két qua tinh toan cho thay khu vuc HCM c6 nguy co ngap tuong dbi cao, khu vuc c6
nguy co ngdp cao nhit nam ¢ trung tdm thanh phd tap trung & cac quan Binh Tén, Binh
Chanh, quén Thu Dire, quan 9 va quén 12. Khu vye huyén Cu Chi la c6 nguy co ngap thap
nhat (Hinh 9). Diéu nay kha phu hop vé6i tinh hinh, hién trang ngap lut do triéu cuong & TP
HCM hién nay.

4. Két luan va kién nghi

Két qua tinh toan ctia bai bdo dugc dua trén cac nguén sb liéu chi tiét, chinh xac va cap
nhat mai nhat nén c¢6 muc do canh bao it trdm trong hon. Tuy nhién, ciing can luu ¥ rang
trong tt ca cac du tinh déu co su chua chic chan do cac mé hinh chua thé mé phong day
du va chinh xac cac qué trinh nhiét dong luc hoc bang va nhiéu nguyén nhan khéc.

Céc ban db nguy co ngap da dugc xay dung dua trén s6 liéu mo hinh s6 d6 cao ti 1é
1:2.000 chi tiét, dit liéu vién tham va GIS cép nhat dén nam 2022. Theo céc dit liéu du tinh
thi khu vyuec PBSCL va TP. Hb Chi Minh van 1a khu virc ¢6 nguy co cao chiu tic dong cua
nude bién dang do BDKH, nhat 1a tai trung tdm thanh phé tap trung ¢ huyén Binh Chanh va
quan Binh Tan, day cting la mot thong diép can quan tam dé co chién lugc, phuong an quy
hoach hop 1y phong chdng tac dong ciia nudc bién dang dang hién hiru va ¢ thé nghiém
trong hon trong tuong lai.

Trong nghién ctru méi chi str dung cac dit liéu tir 2015 dén 2022 1a chua du tot dbi véi
mot mo hinh tri tué nhan tao, vay nén can thiét xay dung nhitng bo dir liéu véi chudi thoi
gian dai hon dé nang cao hon nita 6 chinh x4c ciia nghién ciru ndy.
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Hinh 9. Két qua ban db nguy co ngép cho thanh phd HCM.

Dbong gop cua tac gia: Xay dung y tuong nghién ciru: D.H.P., T.H.T.; Lya chon phuong
phap nghién ciu: D.H.P., T.H.T.; Xt Iy s0 li¢u: D.H.P.; Phan tich mau: D.H.P.; Lay mau:
D.H.P.; Viét ban thao bai bao: D.H.P.; Chinh stra bai bao: D.H.P., T.H.T.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cua tip thé
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Applying artificial intelligence in building a flood risk map due
to sea level rise for Ho Chi Minh city

Doan Ha Phong'*, Tran Huu The?

1 Viet Nam Institute of Meteorology, Hydrology & Climate Change; dhphong@gmail.com
2Phu Yen Provincial Party Committee; thetranpy@gmail.com

Abstract: According to the Climate Change scenario of 2020 of the MONRE, Ho Chi
Minh City is an area at high risk of flooding with 17.15% of the area at risk of Sea Level
Rise. The increase in the intensity and number of flooding events due to a combination of
climate change, sea level rise and human factors drives the need for real-time solutions for
hazard mapping flood due to Selevel rise and flood risk. In this study, a methodological
framework is proposed that allows a flexible assessment of flood and risk severity by
combining remote sensing (Sentinel-1) and data—based GIS from 2015-2022 for Ho Chi
Minh City area. Various machine learning techniques were used, to assess flood risk. The
results show that the Random Forest model achieves the highest F1 score (about 0.99),
among the models used to create the flood risk map due to sea level rise. The flood risk
map using artificial intelligence shows that the Ho Chi Minh City area is still a high risk
area for flooding, with Binh Tan and Binh Chanh districts being the areas with the highest
risk of flooding.

Keywords: Risk of flooding; Remote sensing data; GIS; Machine learning; Random
Forest.
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