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Bai bao khoa hoc
Nghién ctru danh gia nhu cau nwéc vung dong bang song Hong
trong boi canh bién doi khi hau va phat trién kinh té xa hoi

Trwong Van Anh'*, Bui Thi Bich Ngoc!, L& Thi Thuong?, Nguyén Tién Quang!

! Truong dai hoc Tai nguyén va Moi trudng Ha Noi; tvanh@hunre.edu.vn;
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Tém tat: Ving dong bang cac luu vuc song thuong la cac khu vue tro phu vé tai nguyén
dat va nudc nén da tr thanh cac ving kinh té x@ hoi trong diém ciia cac quoc gia trén khap
the giéi. O cac khu vuc nay, qua trinh phat trién da lam thay d6i va gia ting dang ké nhu
cau str dung nudce, luong thuc va nang lugng, tao ap luc cho cong tac quy hoach va quan ly
bén vimng nguodn tai nguyén thién nhién hitu han nay. Thém vao do, dudi tac dong cua bién
d6i khi hau (BDKH), ngudn nudc san c¢6 dugc du tinh 14 c6 nhing thay d6i bat thuong theo
ca khong gian va thoi gian. Do d6 viéc tinh todn, danh gid nhu cau su dung nuoc cua cac
nganh dung nude trong mot hé thong s& gitip cho cac nha quan 1y c6 cai nhin tong quat vé
cac yéu cau sir dung nudce ¢ hién trang va trong tuong lai nham lam co s& cho cong tac quy
hoach va quan 1y ngudn tai nguyén nudc hiéu qua va bén vitng hon trong twong lai. Nghién
ctru nay st dung s6 liéu chi tiét hoa kich ban BDKH cua md hinh dy béo toan cau MPI-
ESM-MR, MPI-ESM-LR, HadGEM2-ES va NorESM1-M vé dén 13 phan khu str dung
nude ving dong bang séng Hong (PBSH) cua c4c yéu té lugng mua, nhiét do, két hop véi
cac dir liéu, s6 liéu thong ké vé dan sb, ndng nghiép, cong nghiép, thay san, chin nudi cia
céc tinh trong khu vuc phuc vy tinh toan nhu cau cua cac nganh ding nudc trong giai doan
hién trang va du bao nam 2030, tam nhin dén nam 2050. Két qua tinh toan cho thiy tong
nhu ciu st dung nudc toan ving PBSH nam 2020 14 x4p xi 13,118 ty m®, nam 2030 1a x4p
xi 14,523 ty m°, dén nam 2050 13 vao khoang 14,307 ty m®. Nhu cau st dung nudc trong
tuong lai ¢6 xu hudng giam do giam manh dién tich canh tac nong nghiép va nudi trong
thuy san.

Tir khéa: Nhu cau nuée; Nganh sir dung nuédc; PBSH; BDKH; phat trién KTXH.

1. Pt van dé

Trong nhiing nam gin day, nén kinh té - xa hoi nudc ta da c6 nhitng budc phét trién
nhanh Chong dan dén nhu cau sir dung tai nguyén thién nhién néi chung va tai nguyén nudc
ndi riéng déu gia tang, gay ap luc 16n dbi voi cong tac quan 1y tong hop nguon tai nguyén
thién nhién cua cac luu vuc séng trén toan lanh tho [1]. Bén canh do, bién (101 khi hau
(BDKH) va cac cuc doan khi hiu da tao ra cac anh huong lon 1én nguon nudce san c6 doi hoi
phai c6 nhitng cip nhat thudng xuyén vé ngudn cung cho cac nhu cau sir dung nuée [2-3].
Ngoai ra cac cac hoat dong cua con ngudi trén luu vyc cling gay nén tac dong tiéu cyc lam
suy giam ngudn nudc va chit luong nudc cua hé théng séng va trong cac phan khu sir dung
nuge [4]. Xay dung ho chira nude ¢ thuong ngudn 1a mot trong nhing giai phap quan trong
nham dleu tiét lai nguon nudc theo ca khong gian va thoi gian phuc vu cho viée khai thac loi
dung tong hop ngudn nude dap tng cung luc nhiéu myc tiéu nhu cip nude, phat dién, phong
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1ii va bao vé mdi truong,...[5-7]. Tuy nhién, do yéu ciu dung nudc cua cac nganh thuong
mAau thudn nhau nén viéc van hanh phan bd ngudn nudc dam bao loi ich hai hoa gitta cac
nganh va an toan cho ha du ca mua i 1an mua kiét 1a mot yéu cau kho dap ung. Ddi voi bai
toan cap nudc ha du trong mua kiét, tinh trang thiéu nudc cho san xuét va dan sinh ciing nhu
c4c nhu cau ding nudc khac trong nhitng nim gan day ngay cang boc 16 nhitng méau thuin
voi cac nganh dung nudc khac nhu phat dién, phong 1t, déac biét ¢ cac vung nhu ddng bfmg
song Hong, noi nhu cau thuy dién phai dap (mg dugc khoang trén dudi 35% téng nhu cau
dién quodc gia. Do vay, nham dua ra cai nhin tong quan vé nhu cau khai thac, sir dung tai
nguyén nudc, hd tro ra quyét dinh cho cac cap quan 1y trong phan bd nguon tai nguyén nudc,
can thiét nghién ctru tinh toan nhu cau cho cac nganh dung nudce trong bdi canh hién tai va
twong lai dudi tic dong cua nhiéu cac yéu td tic dong khac nhau bao gdbm ca BDKH, céc hoat
dong phat trién KTXH va sy can thiép cua cong ddng vao ngudn nudc.

Trong bao céo k¥ thuat cia Uy ban Lién chinh phu vé bién d6i khi hau (IPCC) d4 dua ra
nhan dinh vé tong lwong muwa cé xu hudng gia ting trén toan cau tir nay dén cudi thé ky, tuy
nhién nhiéu viing trén trai dat bao gdm khu vire Dia Trung Hai va Nam Phi lai c6 nguy co bi
anh huong néng né do luong mua giam va béc hoi nuéce tang. O Viét Nam, kich ban BDKH
va nudc bién dang nim 2020 cho thay luong mua ndm va lugng mua mua duoc dy tinh déu
cO xu huong tang trén hau hét cac ving mién trong ca nudc tuy nhién 5O ngay nang nong
cling gia tang dan dén cac thoi doan han ciing s& ¢ nguy co tang, anh huong dén viéc dap
Umg yéu cau st dyng nudc cua cac nganh tir nay cho dén cubi thé ky [8].

Ving dong bang song Hong (DBSH) gdm 11 tinh, thanh phd truc thudc Trung wong (Ha
Noi, Quang Ninh, Hai Phong, Bic Ninh, Hung Yén, Hai Duong, Vinh Phuc, Ha Nam, Thai
Binh, Nam Dinh, Ninh Binh), v6i dién tich tu nhién 2.127.785 ha (chiém 6,42% dién tich tu
nhién ca nuéc) [4]. Day la ving phat trién kinh té xa hoi trong diém cua cé nude do vay quy
hoach phat trién ving can gan ket chét ché voi quy hoach va quan ly cac nguon tai nguyén
thién nhién phyc vu cho phat trién bén viing trong d6 c6 ngudn tai nguyén nudc. Dan s6 ving
DBSH cao nhat ca nudc, dén hét nam 2020 c6 22.543.607 ngudi (chiém 23,4% dan sb ca
nuée); mat do dan s6 1a 1.091 ngudi/km?, cao hon trung binh ca nuée 3,66 lan (ca nudc: 297
nguo1/km2) [4]. PBSH c6 diéu kién tu nhién va tai nguyén thién nhién da dang, c6 ca mién
nui, trung du va déng bang chau thé 1a diéu kién co ban dé phat trién nén san xuat hang hoa
ndng - 1am - ngu nghiép, cong nghiép toan dién. Do vay, nhu cau st dung nudc vung DBSH
1a r4t 16n, can co nhing danh gia, tinh toan chi tiét vé yéu cau sir dung nudc clia cac nganh
dung nudc trong hé thong nham hd tro cho cong tac quy hoach phan bd hop 1y ngudn tai
nguyén phuc vu phat trién bén vimng ca vung.

Pé chu dong trong viéc quan 1y ngudn nude, cong tac 1ap quy hoach luu vuc song Hong
da va dang duoc thyc hién can clr vao cac van ban phap luat, nghi dinh [9-11], trong d6 nhin
manh viéc quan 1y, didu hoa, phan bo ngudn nudc gop phan bao dam an ninh ngudn nudc
cho cac myc dich khai thac, sir dung va cac myc ti€u phat trién kinh té - xa hoi trén luu vuc
s6ng. Tir d6, cac cong trinh nghién ctru tinh toan nhu ciu sir dung nudc ving dong bang song
Hong trong bdi canh BDKH cling dang dugc thuc hién cho mét s6 khu vyuc hodc toan luu
vuc song [12-13] da duoc tich hop trong cac cong tac quy hoach va quan ly luu vuc song &
budc tiép theo. Tuy nhién cac nghién ctru nay thuong sir dung céc kich ban BDKH va ké
hoach phat trién KTXH dugce ban hanh trude nam 2020 trong khi xu huong phat triéen KTXH
va chat luong cudc song c6 toc do tang nhanh. Chinh vi vy ma nhu cau str dung nudc dang
dugc danh gia twong dbi thap so voi thuc té, didu nay dan dén viéc xay dung cac phuong an
phan bo chua hop ly gitra cac nganh dung nudc trong cung hé thong. Nam 2021, mot nghién
cliru vé nhu cau nudc trong tuong lai cua cac vung mién trong ca nudc da udc tinh tong nhu
cau nude ving dong bang song Hong trong giai doan hién tai 1 x4p xi 14 ty m®/ nim [15]
tuy nhién chwa thé hién duoc nhu ciu riéng r& cua timg phan khu str dung nudc theo hé théng
cong trinh khai thac tai nguyén nudec.
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Trong nghién ciru ndy, nhu cdu nude s& duoc tinh toan cho cac phan khu sir dung nuéce
trén toan ving trong giai doan hién trang (2020) va du bdo nhu cdu nude trong twong lai (giai
doan 2030-2050) c6 ké dén su tac dong cia BDKH va dinh hudng phat trién KTXH cta toan
ving, trong d6 cac dbi tuong sir dung nude khac nhau trong timg phan khu bao gom nganh
nong nghiép, cong nghiép, thuy san, sinh hoat dugc xem xét.

2. Phwong phap nghién ciru va thu thép so liéu

2.1. Gioi thiéu khu viec nghién curu

Luu vyc séong Hong - Thai Binh 1a luu vyuc séng lién quéc gia 1on thir 2 ¢ Viét Nam.
Dién tich toan luu vuc 14 169.000 km? chay qua 3 nuée: Trung Qudc, Lao va Viét Nam, trong
do phﬁn luu vuc phia Trung Quéc c6 dién tich khoang 81.200 km?, chiém 48% téng dién tich
toan luu vuc; phia Lao c6 dién tich chi khoang 1.100 km?, chiém 0.7% tng dién tich toan
Iwu vye va phia Viét Nam c6 dién tich khoang 86.680 km?, chiém 51,3% tong dién tich toan
luu vue.
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Trén toan ving, hé théng cac cong trinh khai thac tai nguyén nudce da duge xay dung
turong ddi day du dap tmg cac yéu cau str dung nudc trong phat trién nang luong va cling nhu
dam bao an ninh luong thue quoc gia. Cac hé thong nay lay nudc tir dong chinh va phén chia
vao céc tiéu ving theo mang ludi song kénh dan xen day dic. Dya trén hé thong cac cong
trinh ddu mdi, nghién ctru ndy chia toan ving dong bang séng Hong thanh 13 phan khu sir
dung nudc chinh nhu thé hién & hinh 2. Chi tiét dic diém cac phan khu sir dung nuée duoc
thong ké & bang 1.

Bang 1. Thong ké cac phan khu sir dung nuéc ving dong bang song Hong.

STT Phin khu sir dung nwéc _ Dién tich (ha)  Céng trinh liy nuwéc chinh trén h¢ théng

1 Ha Du Thai Binh 198758 Nhiéu cbng ldy nude doc hé thdng song
chinh

2 6 TB Nam Ha 84886 Nhiéu cdng ldy nuée doc hé thong
3 Trung Nam Ha 38499 Nhiéu cdng ldy nuée doc hé thong
4 Soéng Nhué 109723 Cbng Lién Mac
5 Nam Ninh Binh 62248 Nhiéu cbng ldy nudc doc hé thong
6 Khu Tich - Thanh Ha 163122 Cbng Cam Dinh

Céng Luong Phu
7 Nam Nam Dinh 76817 Nhiéu cbng ldy nudc doc hé thong
8 Béc Ninh Binh 61076 Nhiéu cbng ldy nudc doc hé thong
9 Khu Hitu Bay 12740 Nhiéu cbng ldy nudc doc hé thong
10 Béc Hung Hai 186691 Cdng Xuan Quan
11 Béc Thai Binh 84235 Nhiéu cbng ldy nudc doc hé thong
12 Nam Thai Binh 53238 Nhiéu cbng ldy nudc doc hé thong
13 Bic Pudng 59298 Cdng Long Tiru

2.2. Co s6 dit liéu va phwong phdp tinh todn nhu cdu sir dung nuée

2.2.1. Thu thap dir li¢u

Qua trinh nghién ctru d3 tién hanh thu thap, xtr Iy nhiéu loai dit liéu bao gom:

- Kich ban BDKH RCP8.5 duoc trich xuat tir md hinh MPI-ESM-MR, MPI-ESM-LR,
HadGEM2-ES va NorESM1-M giai doan nén 1986-2005 va giai doan 2020-2090 duoc chi
tiét hoa dén 13 phan khu st dung nudc. Kich ban nay da dugc so sanh voi s6 liéu kich ban
BPKH dugc ban hanh boi Bo Tai nguyén méi truong [8] cho két qua twong duwong. Ly do
phai chi tiét hoa cac kich ban BBKH tir m6 hinh khu vuc 1a nham xac dinh dugc lugng mua
va nhiét do theo ngay dé phuc vu tinh toan nhu ciu sir dung nudc trong noéng nghiép va dir
liéu nay chua duoc cung cép chi tiét tir kich ban BDKH duoc ban hanh.

- Phan khu str dung nudc: tién hanh tinh toan nhu cau st dung nuée véi 13 phan khu
theo thong ké & Bang 1.

- Nién giam thdng ké nim 2020 cac tinh trong khu vuc: tong hop sd liéu vé déan s6, trong
trot, chan nuo6i, KCN, dién tich nuoi tréng thiy san cho céc phan khu st dung nuéc (Hinh 3
—T).

Dién tich dat néng nghiép nam 2020

%hhm|hhﬂﬂ| ﬂm

Khu Séng  Khu Hiru 6 Tram  Bic Nam  Trung Nam BicThii Nam  Hadu Bic Béc
Tich- Nhué bay Bom Ninh Ninh Nam Nam Binh Théi Théi Puong  Hung
Thanh Binh Binh Dinh DPinh Binh Binh Hai
Ha
uLia bX Lua HT Cay trdng vu xuan Cay trdng vu hé ™ Cay trdng vu dong = CAy hang nim

Nghin ha

Hinh 3. Théng ké dién tich dat nong nghiép PBSH nam 2020.
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Dién tich nuéi trong thiry san nam 2020
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Hinh 4. Dién tich nuéi trong thity sin DPBSH niam 2020.
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Hinh 5. Dién tich dat cong nghiép PBSH nam 2020.
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Hinh 6. Théng ké dan s6 DPBSH nam 2020.
Théng ké s6 liéu chin nuéi ndm 2020
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Khu song  Khu 6Tram Bic Nam Trung Nam  Bic Nam Hadu Bic Bic
Tich- Nhu¢ Hiu Bom Ninh  Ninh  Nam  Nam  Thai Théi Thai  DPuong Hung
Thanh bay Binh Binh DPinh  Dinh Binh Binh Binh Hai
Ha

Hinh 7. Théng ké s liéu chin nuéi PBSH nam 2020.
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- B4o c4o, ké hoach phat trién cta cac tinh: sb liéu du bao vé dan sb, dién tich tréng trot,
chan nuéi, kcn, dién tich nuoi trong thuy sdn ndm 2030, tam nhin dén 2050 nhu dugc thong
ké & Bang 2.

Bang 2. Ty 1é % dién tich cac nganh ding nudc nam 2030, 2050 so v4i ndm 2020 trong cac phan

khu stir dung nuéc vung DPBSH.

Téng hop theo Ty 1€ %(2030/2020) Ty 1€ % (2050/2030)

13 phén khu sir Nong Cong Thiiy No6ng Céng Thity

dung nuéc nghiép nghiép sdn nghiép nghiép san

KV 6 Tram bom 0,7 1,23 1,1 0,7 1,3 1,1
Bic Pudng 0,5 1,07 0,9 0,5 1,3 0,9
Béc Hung Hai 08 1,05 0,8 0,8 1,3 08
Bic Thai Binh 0,7 2,52 0,8 0,7 13 08
Ha du Thai Binh 0,8 1,18 0,9 0,8 1,3 0,6
Hiru Bay 0,4 1,65 0,5 0,4 13 0,5
Tich - Thanh Ha 14 1,07 1,2 14 1,3 1,2
Nam Nam Dinh 0,7 1,52 1,0 0,7 1,3 1,0
Nam Ninh Binh 0,9 1,15 0,8 0,9 1,3 0,8
Nam Thai Binh 0,6 1,79 0,6 0,6 13 0,6
Song Nhu¢ 0,6 1,18 1,3 0,6 13 13
Trung Nam Ha 0,8 1,58 0,8 0.8 13 0.8
Biéc Ninh Binh 0,9 1,15 0,8 0,9 1,3 0.8

2.2.2. Co s& va phuong phap tinh toan nhu ciu nude cho cac nganh

a) Tinh toan nhu cau nuée cho néng nghiép (trong trot) bao gdm cac budc sau:

- Thu thap s6 liéu va thong tin: sd gio nang, bbc hoi, kich ban BPKH cho yéu t nhiét
d6, luong mua. O ddy chung t6i sir dung s6 liéu trung binh héa ciia 4 md hinh khi hau toan
cau MPI-ESM-MR, MPI-ESM-LR, HadGEM2-ES va NorESM1-M sau khi chi tiét hoa cho
dir liéu vé nhiét d6 va luong mua, s gio ning dugc ldy trung binh trong giai doan 2010 -
2020.

- Dit liéu vé dién tich dit canh tac va dat tr(‘A)ng trot dua trén cac tai liéu tham khao hién
CoO.

- Nhu ciu nudc cho cdy trong (CWR) duoc tinh toan bang phan mém CROPWAT
version 8.0. Day la phan mém do Cuc phat trién Dit va Nudc thudce t6 chire Nong Luong cia
Lién hop quéc (FAO) xdy dung dé tinh nhu cau tudi va ké hoach tu6i tai mat ruong cho cac
loai ciy trong trong cac diéu kién khac nhau. Theo d6, nhu cau nudc tudi tai mat rudng duge
tinh todn nhu sau:

Irr = Y;Irr; X A 1)

Trong d6 Irr; 14 nhu cau dung nudc cua loai ciy trong i; A; 1a dién tich cay trong i trong
phén khu str dung nude tuong ung.

Luong nudc 1ay vao hé théng s& c6 ton that trude khi dua dén cac tiéu vung su dung
nude do qua trinh van chuyen nuoc trong mang ludi kénh da xubng cip. Do d6 hé sd ton that
s& ldy bang 0.4 tong nhu ciu nudc cia tleu vung.

b) Sinh hoat, du lich va dich vu y té: nhu cau nudc duoc tinh trén dau nguoi can cu theo
Quy chuan xay dung Viét Nam cua Bo Xay dung nim 2008 va quyét dinh s6 1929/QD-TTg
ngay 20/11/2009 (Pinh hudng phat trién cip nudce d6 thi va khu cong nghiép Viét Nam dén
nam 2025 va tam nhin dén nim 2050); Theo do6, nhu cAu nudce cla tung khu vuc dugc xem
xét nhu sau: (1) Dbi voi d6 thi 16n: 0.12m%/ngudi/ngay.dém; (2) Dbi véi thi tran, thi ta:
0.1m%/ngudi/ngay.dém; (3) Bbi voi khu vue néng thdn: 0.08m3/ngudi/ngay.dém;
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) Chén nudi gia suc va gia cAm: Cin ctr theo TCVN 4454-1987 cua Bo Xay dung, tiéu
chuan dung nudc cho chan nudi, phan loai doi tugng vat nuoi theo bang 3.

Béang 3. Nhu cau nudc trong chan nudi.

Tiéu Chuin Cép Nudc (m®/con/ngay.dém)
Trau Bo Lon Gia cam Ngua Dé

0,08 0,08 0,015 0,002 0,05 0,01

d) Cong nghiép: Viéc tinh toan nhu cau dung nude, nudc thit thoat, nudc cho nha may
xtr 1y ctia cac KCN duoc tinh toan trén co s& Tiéu chuan TCXDVN 33-2006 “Cép nudc -
mang ludi duong o ong va cong trinh - Tiéu chuan thiét k&”. Theo d6, nhu cau nude duoc tinh
binh quén cho 1ha dat cong nghiép 1a 40 m%/ha/ngay.dém.

3. Két qua va théo ludn
3.1. Két qua tinh todn nhu cau sir dung miede thong khu vee PBSH giai doan hién trang

Tong nhu cau sir dung nurde trong cac phan khu sir dung nuée khu vuec PBSH trong diéu
kién hién trang (giai doan 2020) vao khoang 13,118 ty m% nam tuy nhién phén bd khong
dong déu theo thoi gian. Vao thoi ky mua kiét, vu dong xuén c6 yéu cau st dung nudc kha
cao. Vu mua bat dau tir cudi thang 5 va dau thang 6 trén hau hét cac ving ciing gdy ra mot
thot ky c6 yéu cau nudc 16n. Tuy nhién né dién ra vao dau mua mua nén thoi ky nay, yéu
cau nuge khong cao nhur thoi ky trude. Tiép dén, giai doan tir thang 10 - thang 12 1a mot vu
nudi tréng thity san, ciing tao ra mot thdi doan c¢6 yéu cau st dung nude cao (Hinh 8).

2500

2000

1500

1000

al
o
o

Nhu ciu sir dung nuée [triéu m%/10 ngay]

Hinh 8. Nhu cau sir dung nudc trong nim ving dong bang séong Hong trong giai doan hién tai.

o
Théang 1 —

Théang 2
Théng 3
Théang 4
Théng 5
Théang 6
Thang 7
Théng 8
Théng 9
Théang 10
Thang 11
Théang 12

Bén canh d6, nhu cau sir dung nudce cia cic dbi tugng trong cac phan khu sir dung nude
dao dong kha lon tir khu vie nay sang khu vyc khac do quy mo cua ting dbi tuong. Nganh
nong nghiép van 1a nganh co6 nhu cau sir dung nuéce chiém ty trong cao, nhu cau nuéc nganh
nay nam 2020 chiém trén 64% tong nhu cau nudc toan vung. Nudi trong thity san chiém ty
trong 16n thir 2, khoang trén 22%. Nganh cong nghiép chiém 7% va nudc phuc vu sinh hoat
chiém 6%. Nganh sir dung nudc it nhat 1a chin nudi, chiém 1% téng nhu cdu nude toan ving
(Hinh 9).

Nhu cdu str dung nudc giira cac phan khu st dung nude ciing khac nhau, cao nhét 13 khu
vuc Béc Hung Hai, Ha du Thai Binh va song Nhu¢ chiém tuong tmg 18%, 16% va 12% tong
nhu cau nuoc toan vung; thap nhat 1 khu virc hitu Day va Nam Ninh Binh, chiém tuong img
1% va 3% téng nhu ciu nudc toan ving. Cac khu vuc khac nim ¢ ha du séng Hong ¢é nhu
cau nudc tuong d01 16n nhu Bic Thai Binh, Nam Thai Binh, KV 6 tram bom véi ty trong
trén 7% tong nhu ciu nude toan ving ciing s& co nguy co gip kho khan trong qua trinh khai
thac ngudn nudce (Hinh 10).
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Hinh 9. Nhu ciu st dung nuée tong hop theo nganh ving dong bang song Hong giai doan 2020.
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Hinh 10. Nhu cau ding nuéc ctia cac phan khu sir dung nudc ving dong bang giai doan 2020.

3.2. Két qud tinh toan dy bdao nhu cau sir dung nuoc khu vue DBSH nam 2030, tam nhin dén
nam 2050

Két qua tinh todn du bao nhu cau st dung nuée khu viee DPBSH dén nam 2030 ¢6 xu
hudng tang so voi giai doan 2020, cu thé nhu sau:

Téng nhu ciu nude cho cac nganh nam 2030 la 14,523 ty m?3 , trong d6 nudce cho noéng
nghiép 9,50 ty m? chiém 64%; nhu cau cho céng nghiép 1,105 ty m3 chiém 8%; nhu cau nudc
cho thuy san 2,94 ty m® chiém 20%; nhu ciu cho sinh hoat 0,785 ty m® chiém 5%; nhu cau
nude cho chian nudi 101 triéu m® chiém 1%. Nhu vdy, so v6i nam 2020, nhu cau st dung
phuc vu thuy san c6 xu hudng gidm, ndng nghi¢p tang khong phai do dién tich canh tac tdng
ma do hé sé hiéu qua cua kénh muong kém. Theo thong ké, nhu cau nude cao nhét vao thang
IL, VI, X dac biét vao chinh vu BPong Xuan va vu He Thu nhu cAu nudce 1én dén 3.06 ty m3
(thang 1), 2,49 ty m® (thang V1) (Hinh 11).
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Hinh 11. Nhu ciu s dung nudc nam 2030 khu vuc DBSH.
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Hinh 12. Nhu cdu st dung nude nam 2030 téng hop theo nganh khu vuc DPBSH.

DPén nam 2050, téng nhu ciu st dung nude ving DBSH giam nhe, con 14,308 triéu me.
Nhu ciu nudc thong ké theo nganh phan 4nh xu huéng chuyén dich co céu kinh té, cu thé
tang nhu cau nudc phuc vu cho thuy san, cong nghiép, giam nhu cau nude phuc vu cho nong
nghiép, cap sinh hoat. Tuy nhién vé téng lwong nudc cho ndng nghlep van chiém ty trong
16n nhét 66% (8,67 ty m?), tiép theo 1a thity san voi 17% (2,89 ty m°), cong nghiép chiém 8%
(1,31 ty m®), nudc cip sinh hoat v&i 8% (1,34 ty m®), va thip nhét 13 nhu cau cho chin nudi
v6i 0,8% (110,91 triéu m®) (Hinh 13).
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Hinh 13. Nhu céu sir dung nude nam 2050 khu vuec PBSH.
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Hinh 14. Nhu céu sir dung nude ndm 2050 téng hop theo nganh khu vuc DPBSH.
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Nhu vay, so v&i nam 2020, téng nhu clu st dung nudc nam 2030, 2050 c6 xu hudng
giam do qua trinh diy manh phat trién kinh té trong ving. Tuy nhién, khi xét dén nhu ciu
riéng cho timg nganh ding nudc cho thiy giai doan 2030-2050 nhu cau cho nong nghiép,
sinh hoat c6 xu huong tang, trong khi nhu céu cho thuy san, cong nghip giam so voi giai
doan truéc d6. Didu nay phan anh dinh hudng phat trién kinh té xa hoi cia khu vic PBSH
trong tuong lai.

Bang 4. Téng hop nhu cau nudc theo nganh khu viee DPBSH giai doan hién va dy bao nam 2030, tim

nhin dén nam 2050.
Nganh Nhu céu sir dung nuwéc (triéu m?)

2020 2030 2050

Néng nghiép 8.331 9.418 8.666

Dén sinh 785 951 1.335

Chin nudi 101 104 111

Cong nghiép 959 1.105 1.309

Thiy san 2.942 2.945 2.886
Téng cong  13.118 14.523 14.308

4. Két luan

Bai bao da tién hanh nghién ciru tong quan vé khu vuc nghién ctru va phuong phép tinh
toan nhu cau sir dung nuwéc DPBSH trong bdi canh BPKH nam 2030, tam nhin dén nam 2050.
Kich ban RCP8.5 dugc sir dung trong nghién ctru nay do su chénh 1éch gitra 2 kich ban RCP
4.5va 8.5 dén giira thé ky 1a khong 16n.

Két qua nghién ctru cho théy hién nay tong luong nuéc khu vuc PBSH dugc su dung
cho cac nganh kinh té chinh gom: Cap nudc sinh hoat (d6 thi va noéng thon), cap nudc cho
san xuat cong nghiép, cp nudc cho tudi néng nghiép, nudc cho nudi trong thiry san. Nhu
cau st dung nudc trong tuong lai ¢6 xu hudng, tuy nhién Gmg voi ting giai doan va ké hoach
phat trién KTXH thi nhu cau sir dung nuéc ciing thay d6i theo. Cu thé nhu sau:

Téng nhu cau st dung nude khu vuec PBSH nam 2020 1a xép xi 13,118 ty m3, nam 2030
14 xdp xi 14,523 ty m?, dén ndm 2050 1a vao khoang 14,307 ty m®.

V61 dinh huéng phat trién kinh té xa hoi ciia khu vuc DBSH giai doan 2030-2050 day
manh phat trlen nudi trong thily san va cong nghiép san xuat, do vy so véi giai doan 2020-
2030 nhu cau nuéc cho nong nghiép, thuy san ¢ xu huéng giam, trong khi nhu cau cho sinh
hoat va cong nghiép tang.

Véi du bao nhu cau sir dung nude ngay cang ting két hop qua trinh BPKH véi nhing
kich ban bt loi (nhiét d6 c6 xu thé tang, luong mua giam, nudc bién dang) dat ra nhiing
thach thire trong cong tac quan 1y, phan b, sir dung bén virg ngudn tai nguyén nude trude
tinh trang han han, xdm nhap min, thiéu hut ngudn nudc trong twong lai.

Dong gop cua tac gia: Xay dung y tuong nghién ciru: T.V.A,, B.T.B.N.; Lya chon phuong
phap nghién ctru: T.V.A., B.T.B.N.; Thu thép, phan tich, tinh todn xtr 1y so li¢u; Viét ban
thao bai bao: B.T.B.N., T.V.A.; Chinh stra bai bao: B.T.B.N., T.V.A.

Loi cam on: Bai bao dugc hoan thanh dua trén két qua nghién ctru dé tai Cap bo “Nghién
ctru (g dung tri tué nhan tao (AI) dé dién toan dong chay phuc vu phan b6 ngudn nudce trén
lwu vue sdng, thir nghiém ¢ luu vuc séng Hong”, ma sé6 TNMT.2021.04.05.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 13 céng trinh nghién ctru cua tap thé
tac gia, chua dugc cong bd ¢ dau, khong duoc sao chép tir nhitng nghién cuu trude day;
khong co6 su tranh chap loi ich trong nhom tac gia.
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Estimating the water demand on the Red River Delta in the
context of climate change and social economic development

Truong Van Anh'*, Bui Thi Bich Ngoc?, Le Thi Thuong?!, Nguyen Tien Quang?*

! Hanoi University of Natural Resources and Environment, tvanh@hunre.edu.vn;
bichngoc209hunre@gmail.com; Itthuong.kttv@hunre.edu.vn; ntquang@hunre.edu.vn

Abstract: Since ancient times, river basins are often rich in land and water resources, so
they have become key socio-economic regions of countries around the world. In these areas,
the development of economic and social sectors has significantly changed and increased the
demand for water throughout the region, putting pressure on sustainable planning and
management of water resources. this limited natural resource. In addition, under the impact
of climate change (CC), available water resources are expected to have abnormal changes.
Therefore, the calculation and assessment of water use needs of water-using industries will
help managers have an overview of the current situation and future water use requirements
to serve as a basis for the water industry. Planning and management of water resources is a
key factor for sustainable socio-economic development of the whole region. This study uses
the detailed climate change scenario data of the global forecasting model MPI-ESM-MR,
MPI-ESM-LR, HadGEM2-ES va NorESM1-M for up to 13 water use subdivisions in the
Red River Delta (Red River Delta) of quantitative factors. Rain, temperature, combined with
data, statistics on population, agriculture, industry, fisheries, livestock of provinces in the
region to serve to calculate the demand of water-using industries in the period. status quo
and forecast in 2030, with a vision to 2050. Calculation results show that the total water
demand of the whole Red River Delta in 2020 is approximately 13.118 billion m?, in 2030
is approximately 14,523 billion m3, by 2050 it will be about 14,307 billion m®. Water
demand in the future tends to decrease. However, compared with the period of 2020-2030,
the water demand for the period of 2030-2050 for agriculture and aquaculture tends to
decrease, while the demand for domestic use and industry increases.

Keywords: Water demand; Industry using water; Red River Delta; Climate change
scenario.
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Tém tat: X3 ddo Minh Chau, huyén Ba Vi, TP Ha Noi hién chua c6 hé théng cép nudc tap
trung, nguoi dan dang s dung nguén nuée dudi dat chat luong keém khai thac tir céc giéng
khoan gia dinh. Cac giai phap cap nudc da nghién ctru déu khong kha thi do chi phi khai
thac nudce 16n va yéu cau xay dung phirc tap. Giai phap khai thac nu6e tham tir song (RBF)
da dugc dé xuat va nghién ctru cho xa dao Minh Chau. Két qua cho thiy giai phap RBF la
giai phap ngudn nudc hop ly. Phuong phap m6 hinh dong chay (Modflow) dugc st dung
dé mo phong tinh toan luu lugng nudce tham cho thay su dung gleng RBF c¢6 thé khai thac
v6i luu luong trén 500 m3/ngay cho mot giéng tham. Bai bao gidi thiéu co sé khoa hoc dé
xéc dinh vi tri xay dung giéng RBF va tinh toan luu lwong khai théc.

Tir khéa: RBF; Nudc dudi dat; Nude tham tir song; Luu lwong nude tham; Modflow.

1. Pt van dé

X& Minh Chau thudc huyén Ba Vi, cach trung tim huyén 2 km, 13 xa duy nhét ctia Thanh
phd Ha Noi duge goi 1a xa dao, nam & bai giita Song Hong. Toan xa nam trén con béi rong
gan 3 km, dai 11 km. X& c6 dién tich tuy nhién 12 547,3 ha. Déan s gan 7000 ngudi.

Hién nay xd Minh Chau chua c6 h¢ thong cap nudc sinh hoat tap trung. Nguoi dan hién
dang sir dung nudc hai ngudn nudc chinh 1a nuée giéng khoan h¢ gia dinh va nudc mua. Mot
s6 ho ven song Hong str dung may bom chim bom nudc tryc tiép tir song Hong. Két qua phan
tich chat luong nudc ngam tir mot s6 giéng khoan h¢ gia dinh trén dao cho thay nudc ngam
khai thac tryc tiép tai xa dao c6 ham luong sdt, asen va ammoni cao. Can thiét phai xay dung
hé thdng cap nudc tap trung cap nudc cho sinh hoat va san xuat cho x3 dao Minh Chau.

Phuong an cap nudc cho xa dao Minh Chau gan day da dugc dé xuat véi du an dan nudce
tir thi trdn Tay Dang bang dudng dng ngam qua song Hong, tuy nhién giai phap chua dugc
thye hién vi yéu cau kinh phi cao va phap ly phtre tap. Viéc xay dung cong trinh thu nudc
tryc tiép tir nguon nudc mat song Hong dé cap nude cho xi dao ciing khong phai la giai phap
kha thi v61 yéu cau chi phi xay dung 16n. Chi phi xtr Iy nudc méat cao voi chat lugng nudc
song Hong ¢ khu vuc ¢6 d9 duc cao va ham lugng chit 6 nhiém lén.

Cong nghé khai thac nude thim tir séng (RBF - Riverbank filtration) da dwogc sir dung
phé bién & Chau Au tir gan 100 nam, nhu Thuy S§ ¢ gan 80% nudc udng dugce lay tir cic
gieng RBF, 50% ¢ Phap, 48% ¢ Ha Lan, 40 % ¢ Hungary, va 16% ¢ buc [1]. O Puc, cac
giéng RBF cung cap 75% lugng nude st dung cho thanh phd Berlin [2]. RBF ciing da duge
ap dung gan ntra thé ky & My, nhu & bang Ohio, Kentucky, Indiana, Illinois [3]. Cac qubc
gia khac nhu An bo [4], ¢ Han Qudc va Trung Qudc [5] ciing da ap dung giai phap RBF
trong khai thac ngudn nudc.

Tap chi Khi twong Thaty van 2022, 750, 13-23; doi:10.36335/VNJHM.2022(750).13-23  http://tapchikttv.vn/
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O Viét Nam, hién nay cling c6 mot ) cong trinh khai thac nudc dudi dat duoc xay dung
& ven song cho luu lwong khai thac 16n nho ngudn bd cip nudc mit tir song nhu: & LAm
Thao tinh Pha Tho, thi xd Phuc Yén, thanh phd Tuyén Quang,... Tai Ha Nbi, cac nha may
nudce c6 bii giéng xay dung ven séng Hong cho luu lugng khai thac nudc 16n nhu & nha may
nuéc Yén Phu, Bon Thay, Gia L&m, Luwong Yén,... [6].

Nhiéu nghién ciru vé khai thac nudc tham tir song da duoc thyc hién boi cac chuyén gia
[4, 7, 8], chimg minh hiéu qua viéc sir dung tang thim loc ven song, cho phép khai thac mot
lwong nudc tham tir song 16n, chat lugng nudce duge danh gia tdt, 6n dinh, nho tang thim loc
ven sdng.

Hién nay chwa c6 cac nghién ctru danh gia hiéu qua, tiém ning va kha ning ap dung cong
nghé RBF phuc vu cip nuéc ¢ Viét Nam. Tuy nhién c6 mot 5O nghién ciu vé danh gia kha
nang khai thac nude dudi dat ving thanh phd Ha Noi c6 dé cap dén viéc xay dung cac giéng
khai thac & ven song Hong cho kha nang khai thac lugng nude 16n nho viée bd cap nudc
tham tir song [9—10], dic biét d6i voi nhitng ving co cdc cua sO dia chat thiy van giita cac
tang chira nude. Khai thac nude tham ven song cho toc do ha thap muc nudc nhé hon so véi
khai thac xa song véi kha nang ltin nén dat nhoé hon [10]. Céc nha nghién ctru cling da phan
tich quan hé thuy lyc gitra nude duoi dat trong cac tram tich dé t voi nude song Hong &
Pong bang Bic Bo, da phan tich vé cac dang cira s6 dia chat thay van va 4 kiéu quan hé thay
luc giita nude song va nude dudi dat [11-12] va giai phap dé xuat nham néng cao trit luong
khai thac nudc dudi dat o Béng bang Bic B, ving ven song Hong ciing da duoc thuc hién
[13]. Trong nghién ctru diéu tra danh gia tai nguyén nudc ving Thu D6 [14], tac gia cling de
cap dén kha nang khai thac nudc ving Ha Noi, co su bd cap nudc mat tir song Hong Méi
lién hé thuy lyc giita myc nudc song va cac giéng khai thac nudc ngdm khu vuc gan song tai
mot s6 vung & Ha Noéi cling da dugc thuc hién trong nghién ciru mo hinh van chuyén vat chét
trong tng chira nuéc p dung cho khu vuc phia Nam thanh phd Ha Noi va quan hé thay luc
giita song Hong va nuédc dudi dat khu vuc bai giéng Nam Du, Ha Noi [15-17].

Trong pham vi bai bao nay, tac gia tap trung nghién ctru kha nang khai thac nude thim
tir song phuc vu cap nude cho xi dao Minh Chau, Ba Vi, Ha Noi, diém ndng vé cip nudc
hién nay ciia thanh phé Ha Noi. Phuong phap m6 hinh dong chay (Modflow) dugc st dung
dé mo phong tinh toan luu lugng nude tham.

2. Phuong phap nghién ctru

2.1. Pia chat thity van khu viee nghién ciru

Khu vuc x& dao Minh Chau, Ba Vi ton tai ba tﬁng chira nude 16 hong tir trén xudng gom:
trén Cung la tAng chtra nudc Holocene (gh), tiép dén 1a tang chtra nudc Pleistocene gitra (qp2)
va tang chtra nudc Pleistocene dudi (qpl). Ban do dia chit thuy van khu vuc xa dao Minh
Chéu Ba Vi duoc thé hién trén Hinh 1-2.

Mit cit dja chit thuy vin (PCTV) ngang song Hong tai xa Minh Chéu, Ba Vi, TP Ha
No1 dugc thanh 1ap tir thong tin cua cac giéng khoan & bo song theo tuyén ngang song cling
Vi thong tin vé mat cit dong song Hong tring véi tuyén cac giéng khoan va cac thong tin
vé dja chat thuy van, thity van dong chay lién quan.

Trén mat cit cho théy dic diém dia chat thuy van khu vyc ven song Héng tai xa Minh
Chau, Ba Vi ¢6 ting cat thAm nudc ndm ngay trén bé mit, thanh phan gdm trén ciing 14 16p
cat hat trung day 15 m, bén dudi 13 16p cat tho 14n san soi. Ca 2 16p vat lidu ndy déu co kha
niang chira nudc va thim nudc rat tot. Dong song Hong chay cét sau vao 16p cat hat trung ¢
do sau tir 8-12 m. Nhu vay nudc song Hong quan h¢ thuy lyc truc tiép v4i nude ngam trong
tang chra nudc trén cung trong mat cit dia chat thity van,

Tu mat cit dia chat thity van khu vuc bo song xa Minh Chau cho thay: Tai day day song
Hong nam tryc tlep trong 16p cat hat trung ciia tang chtra nudc, vi vay kha ning tham tir song
vao tang chtra 1a rat cao.
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BLHl 00 O1A CHA TTHUY VA I MU VY XA 040 MIN CHA L. 84 Vi

Hinh Error! No text of specified style in document.. Khu vuc nghién ctru tai xa ddo Minh Chau,
Ba Vi, Ha No¢i.

Tt nhiing phén tich, danh gia theo cau truc dia chat thuy van, két qua quan tric dong thai
nude dudi dat va nude song va két qua phén tich mau nudc gleng khoan, co thé xac dinh ting
chtra nuée ngam c6 kha ning nhan nudc tham tir song kha tét. Dia diém x3 Minh Chau, huyén
Ba Vi, TP. Ha Noi kha thi d6i véi nghién ctru ap dung cong nghé khai thac nuéc tham loc tir
song.

Két qua nghién ctru ban dau cho thay:

15
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+ Piéu kién dia tAng va tang chtra nude ngdm c6 kha ning nhan nude tham tir séng kha
t6t; kha thi ddi véi nghién ciru vé khai thac nudc. tham loc tir song.

+ Két qua phan tich cac miu nude giéng khoan nudc ngdm tai cac ho gia dinh trong xa
dao Minh Chau cho thdy ham lugng Fe, NHa, As cao.

+ Minh Chau la mot xa dao trén song Hong, chua c6 hé théng cip nudce, can nghién ciru
tim kiém ngudn nudc va giai phap cip nudc.

Tt nhitng phan tich trén, khu vuc xa Minh Chéau, huy¢n Ba Vi, thanh phé Ha Noi ¢6 du
diéu kién dé ap dung cong ngh¢ khai thac nudc thAm tir song, va duoc lya chon 1a khu vyc
nghién ctru.

Tai dia ban xa Minh Chau, huyén Ba Vi, thanh phé Ha Noi hi¢n nguoi dan da khoan
nhleu giéng nho khai thac nuéc phuc vu sinh hoat. Cac giéng nay déu lay nudc trong tang cat
tiép xuc truc tlep v0i nude song Hong, kha ning nudc thim tir song vao tang chira nude 1a
kh& cao. Mot s6 giéng khoan nguoi dan xd Minh Chau dang str dung c6 céac chi tiéu sat,
amoni, asen cao hon tiéu chuan cho phép.

2.2. Co so khoa hoc xac dinh vi tri va luu lwong nudc tham tir song

2.2.1. Co s xac dinh luu luong khai thac nuéc thim

Co s6 xac dinh luu lugng khai thac nude thim dugc thé hién trén Hinh 3.

Chénh muc nudc . N
s6ng va nudc dudi Hinh thai séng Chiéu rong, chigu
dat sau cla séng

Cac yéu t6 vé

A i 0 3 An tra Chiéu day, thanh
Xac dinh song Thanh phan tram ieu day, than
lwu Iu’clyng tich long séng phan, hé s6 tham

nwéc tham

tlr sdng

Cac dac diém
dia chat thuy
van

Thanh phan thach
hoc, Chiéu day TCN

Hé s6 tham, dan
nuwéc, nha nuéce va
muc nwdc

Mtrc d6 chira
nwéc ctia TCN

Khoéng céch LK
déen séng

Hinh 3. Co sé xéc dinh luu lwong khai thac nudc thdm.

Co s¢ khoa hoc ctia phuong phap [18] dya trén xac dinh mbi quan hé thuy luc giira nude
song va NDD hoac strc can tham ¢ d6i ven long séng (Hinh 4).

Phuong pha =
gphap AQ Q.elff(’
B.M.Secstakov Zyat

Phwong phap
xac dinh lwu
lwong nwéc

tham tir séng

Phuong phap giai
tich

Phuwong phap
mo phéng

Hinh 4. Co s¢ khoa hoc phuong phap xéc dinh luu lugng nudc thim tir song.

Phuong phap
thay dong luc
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Phuong phap mo hinh dong chay (Modflow) dugc st dung m6 phong tinh toan luu lugng
nudc tham trong nghién cuu.

2.2. M6 hinh héa dé tinh todn trén mé hinh

V6i myc dich xay dung md hinh mé phong hé thong céc tAng chtra nue ciing nhu tham
nudc yéu bao gdm mién cip, mién van dong va mién thoat ctia nuée dudi dit. Bu dleu kién
dé chinh Iy chinh xac m hinh va tinh toan trir lvong khai thac nudc dudi dat trong tram tich

dé tir d6i ven song Hong, tac gia xay dung mé hinh dong chay nuéc dudi dit trong moi
truong 7 16p nhu sau:

’ r \ CcOT DIA TRNG THUC TE L6 KHOAN MCVD
- Lép 1: Lop thdm nudc yéu bé mat T atnmwescvensows
(LCNBM)
- Lop 2: Cat 1an bot mau xam, xam nau :
(Tang chtra nudc gh)

- Lop 3: Cat hat min mau xam; (Téng chira
nudce gh)

- Lop 4: Cat hat trung xdm vang, xam |
trang; (Tang chia nudc qp2)

- Lop 5: Cat 1an san, so6i nho; xam tréng

NN
N

R

éﬁ,

(Tang chtra nuée qp2) f

- Lép 6: Cudi, san xam trang (Tang chua .

, ne )
nuoc gpl) '

- Lop 7: Bot, sét den, xam den.

z

Hinh 5. Mit cat qua 16 khoan Minh Chau.

2.3. Xdy dung va cdp nhdt dir liéu dau vao trén mé hinh

a) Dir liéu vé dja hinh

Dt liéu dia hinh sir dung ban dd dia hinh dugc sb hoa va gan céc thong tin trén co s&
nén ban d6 dia hinh cua cac tinh do Téng Cuc dia chinh xuét ban ty 1€ 1:10.000. Trén do6 co
cac thong tin chi tiét cac yéu t6 dia hinh, ranh gi6i hanh chinh, dia danh cac khu vuc dan cu
chinh. Ngoai ra toa d6 d6 cao cua cac cong trinh thim do giai doan trude va cac 16 khoan
quan tric trén mang ludi quan tric quoc gia va dia phuong. D6i véi dia hinh day long song
Hong duoc s6 hoa tir két qua do mit cit day song Hong do Poan khao sat thuy van Song
Hong Théi Binh thyc hién nam 2000 bao gom 95 mat cat (tor mat cat s6 39 khu vuc xa Bo
Sao huyén Vinh Tudng tinh Vinh Phiic dén mat cat sé 133 khu vuc tram thily vian Hung
Yén).

b) Dit liéu dia chét - dia chat thiy van

- Trén co s6 so d0 va cac mat cit dugc thanh lap, tac gia phén chia ranh gi6i thiét 1ap mo
hinh, xac dinh ranh giéi c4c diéu kién bién cho cac tang chira nudc.

- Thanh 1ap ban d6 ding day ciia cic ting chira nudc va thim nudc yéu. Cac ban do nay
duogc thanh 1ap trén co s phan tang dia chat - dia chat thity vin cua hau hét cac 16 khoan thi
cong co trén vung nghién ciru. Gom c6 ban do dang day 16p 1, 2, 3, 4 va 5, 6,7 tir cac ban do
dang day mo hinh s6 noi suy ban d6 dang day cho 6 16p (16p 1, 2, 3 va 4, 5, 6) ctia md hinh.
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- Phan ving hé s6 thAm cua céac tAng chira nude va cac 16p ngin cach hay thim nuée yéu
tir s6 lidu thyc t& bom thi nghiém ctia cac 16 khoan ving nghién. Gom 7 ban d6 phan ving
hé s6 tham cua cac 16p 1, 2, 3, 4 va 5,6,7.

- Hé sb nha nudc dugc nghién ctru dé xay dung ban dé mé phong hé sé nha nude Ss, Sy
ctia cac 16p chira nudc trong mo hinh nhu sau. Ban d6 phan ving hé sé nha nuée trong luc
d6i v6i 10p 2 (tAng chira nude gh) va do nha nudc dan hoi duge thanh 1ap d6i véi 16p 4 (tang
chtra nudce qp).

¢) Dit liéu vé luu lrong bom hut nude thi nghiém

Trén co sé cac tai lidu vé luu lwong bom thi nghiém nudc dudi dat trén vang 1ap mo
hinh, tac gia dd mo6 hinh ho4 hién trang khai thac nudc dudi dat trong mo hinh dung véi diéu
kién thyc té ca trén binh d6 va mat cit. Luu luong hut nude Q = 350 m®/ngay.

d) Bién va diéu kién bién ctia mo hinh:

Vuing thiét 1ap mé hinh mé phong hé théng 3 tang chira nuée 16 hong gh va qp2, qpl va
khoanh chira nuéc trong phirc hé chira nuée khe nit 16 hong Neogen.

Bién va diéu kién bién cta cic 16p trong md hinh déu duoc phan tich, mo ta chi tiét trén
binh dd va trén mit cit.

H =1(t)

H =f(t)

GuaH BeS

H=1(t)

Hinh 6. Dién tich xdy dung mé hinh va cac diéu kién bién ting chira nude gh, qp2, qpl.

e) Diéu kién muyc nude ban dau va hé théng 16 khoan quan sat dé chinh 1y mé hinh:

Dé gitip cho viéc giai cac bai toan chinh Iy trén mo hinh dugc chinh xac can thiét phai
xéac dinh diéu kién muc nudce ban diu va muc nudc tai cac diém quan sat dé so sanh va chinh
ly mo hinh.

f) Ludi sai phan va budc thoi gian chinh 1y trén md hinh:

Dé phuc vu cong tac tinh toan gia tri cung cap thAm cua nudc song Hong cho nudc dudi
dat phuc vu xac dinh quan hé thay lyc gitra séng Hong v6i nudc dudi dat trong cac tram tich
dé tr ciing nhu viéc xay dung cac giai phap, mé hinh khai thac hop 1y, bén vimg ven song
Héng, tac gia tién hanh md hinh hoa cho toan bd khu vuc nghién ctru xa Minh Chau, huyén
Ba Vi. Buéc ludi sai phan duoc xé4c 1ap dé tinh toan trén mé hinh sé gdm 40 hang va 40 cot
v6i khodng cach 6 ludi 5x5 m.

Budc thoi gian dé tinh toan va chinh 1y trén mé hinh duoc chia theo phut (theo tai liéu
bom chum hut nude thi nghiém).

- (Gidi bai toan chinh ly on dinh v6i muc dich so bo kiém tra lai cac thong s6 PCTV va
cac diéu kién bién (chu yéu Ia cac diéu kién khong bién ddi theo thoi gian nhu gia tri strc can
thAm cta bién) ctia mo hinh, danh gia diéu kién cung cip va thoat ctia tang chira nude. Bai
toan két thuc khi myc nudc ban dau trén mo hinh da duoc xac l1ap va bai toan chinh 1y két
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thic khi ta lap lai dugc dong thai myc nudce theo thoi gian véi sai sb gitra myuc nudc thuc té

va md hinh tai cac 16 khoan quan sat khi bom thi nghiém dé dat gié tri cho phép.

- Sai s6 trung binh (Residual Mean) = 0,049 m.
- Sai s6 tuyét dbi trung binh (Absolute Residual Mean) = 0,084 m.

- Sai s6 thong ké tiéu chudn (Standard Error of the Estimate) = 0,051m.
- Sai so trung binh quén phuong (Root Mean Squared) = 0,087m.

- Sai so quan phuong tiéu chuan (Normalized Root Mean Squared) = 6,38%.

- Hé s6 twong quan (Correlation Coefficient) = 0,99.
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Hinh 7. D6 thi tuong quan giita két qua tinh toan cia mé hinh véi gié tri do thuc té tai 16 khoan quan

sat bai toan chinh 1y 6n dinh.

3. Két qua va thio luan

3.1. Két qua mé phong mé hinh va danh gid leu lwong nwée tham tir séng

3.1.1. Theo két

qua bom thi nghiém cach séng 60 m

Tir két qua bom hut nuée thi nghiém, do chénh myc nude song Hong va nudc dudi dit,
khoang cach dén song. Sau khi dua két qua bom hiit nu6e thi nghiém véi Q = 350 m®/ngay
va muc nudc dong quan trac lic bom thi nghiém Hd = 12,7 m. Két qua m6 phong phu hgp

v6i thuc té ngo

File Maps Graphs

ai hién truong.

Tools Help

L[R2 |
? Hc!ﬂl B30

Hinh 8. Két qua myc nuéc dong ha thip sau khi hi¢u chinh cac thong sb.
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3.1.2. M phong céc kich ban di chuyén 156 khoan dén sdng theo cac khoang cach

- Tién hanh mo phong khi giit nguyén luu lugng va di chuyén 16 khoan ra gan song:

Hinh 9. L3 khoan cach séng 50 m.

Hinh 11. Ld khoan cach song 20 m.
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Hinh 12. L6 khoan cach song 10 m.

Khi gitr lru lwong hut nuée Q = 350 m®/ngay va mé phong dich chuyén 15 khoan ra gan
song, thi myc nude dong ha thap xuong da giam dan.

Tir nhitng két qua mod phong cho thay can dich chuyén 16 khoan ra gan séng va cach song
khoang 8—10 m d¢ khai thac.

3.1.3. Theo két qua mod phong giéng khai thac véi Q = 650 m®/ngay dém

File Maps Graphs Tools Help

Hinh 13. Két qua mo phong cho thay can khi chuyén 16 khoan ra gan séng va cach song khoang 8—
10 m va ting luu lugng khai théc 1én 1a Q=650 m*/ngay thi muc nudc dong Hd = 12,5 m.

Theo két qua mo phong céac kich ban va dich chuyén cac 16 khoan ra gan song va gitt
muyc nudc dong (Hd = 12,5 m) cho thay rang luu lugng khai thac 16 khoan gan séng da ting
1én tir 350 m®/ngay 1én 650 m®/ngay. Nhu vdy, cc 16 khoan khai thac nudc tham ven song
Héng thuoc khu vuc x4 ddo Minh Chau - Ba Vi ¢6 thé cho luu lugng khai thac trén 500
m®/ngay. Khoang cach tir song dén 15 khoan khai thac 1a khoang tir 8-10 m, ciing 13 khoang
cach du xa dé loc cac chat 6 nhidm c6 thé co trong nudc song.

4. Két ludn

Nbi dung bai bao da trinh bay dugc vé sy can thiét nghién ctru giai phap khai thac ngudn
nuéc thim phuc vu cap nude cho xa ddao Minh Chau, phuwong phéap xac dinh lwu lugng khai
thac nudc tham. M6 hinh Modflow di duoc st dung trong m6 phong dong chay nudc nude
dat, xac dinh luu luong khai thac nudc tham, do ha thap muc nudce véi cac vi tri khai thac
nude thim Gng véi cac khoang cach tir song t6i giéng khac nhau. Két qua cho thay cang gan
song, lwong nude khai thac cang 16n, ciing chimg minh kha ning khai thac nudc tham cang
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cao. Cac 16 khoan véi luu lugng trén 500 m®/ngay c6 thé ap dung trong khai thac nudc thim
phuc vu cap nudc cho xa ddo Minh Chau, Ba Vi Ha Noi.

Dbong gop cho nghién ciru: Xay dung y tuong nghién ciru: B.T.H.; Lwa chon phuong phap
nghién ctru: N.T.H., H.V.D.; Thu thap, phan tich, xtr 1y s6 liéu: N T.H., H.V.D.; Viét ban
thdo bai bao: N.T. H H.V. D Chinh sura bai bao: B.T.H.

Loi cam on: Bai bao nay dugc hoan thanh trong khudn khé thyuc hién Dé tai nghién ciru theo
Nghi dinh thu gitta B0 Khoa hoc Cong nghé Viét Nam va B§ Nghién ctru va gido duc Cong
hoa lién bang Pirc, ma s6 dé tai 60.GER—19: “Nghién ctru (g dung va phat trién cong nghé
khai thac nudc thim tir song & Viét Nam phuc vu sinh hoat va san XUét”.

Loi cam doan: T4p thé tic gia cam doan bai bao niy 13 cong trinh nghién ctru cta tip thé
tac gia, chua dugc cong bd ¢ dau, khong dugc sao chép tir nhitng nghién cuu trude day;
khong ¢ su tranh chap lgi ich trong nhém tac gia.

Tai Li€éu Tham khao

1. Tufenkji, N.; Ryan, J.N.; Elimelech, M. Peer reviewed: the promise of bank filtration.
Eds: ACS Publications, 2002.

2. Schubert, J. Hydraulic aspects of riverbank filtration—field studies. J. Hydrol. 2002,
266(3-4), 145-161.

3. Ray, C.; Grischek, T.; Schubert, J.; Wang, J.Z.; Speth, T.F. A perspective of riverbank
filtration. J. Am. Water Works Assoc. 2002, 94(4), 149-160.

4. Sandhu, C.; Grischek, T.; Kumar, P.; Ray, C. Potential for riverbank filtration in
India. Clean Technol. Environ. Policy 2011, 13(2), 295-316.

5. Ray, C. Worldwide potential of riverbank filtration. Clean Technol. Environ. Policy
2008, 10(3), 223-225.

6. Dan, N.V. Xay dung cdng trinh khai thac tham Ia giai phap tot dé bo sung nhan tao
cho nude dudi dat. Trang thong tin dién tir Trung tim quy hoach va diéu tra tai nguyén
nudc quoc gia, 2018.

7. Doussan, C.; Ledoux, E.; Detay, M. River-groundwater exchanges, bank filtration,
and groundwater quality: Ammonium behavior. J. Enron. Quality 1998, 27(6), 1418—
1427.

8. Ghodeif, K.; Grischek, T.; Bartak, R.; Wahaab, R.; Herlitzius, J. Potential of river
bank filtration (RBF) in Egypt. Environ. Earth Sci. 2016, 75(8), 671.

9. Pan, N.V. Trir luong nudc dudi dat ving Ha Noi va dinh hudng diéu tra, danh gia
khai thac sur dung. VN J. Earth Sci. 2010, 32(2), 165-171.

10. ban, N.V. Kha nang xay dung cac bai giéng khai thac nudc dudi dat cong suat lon
cung cp cho Thu d6 Ha Noi. Tap chi Khi twong thuy van 2012, 620, 1-5.

11. ban, N.V. Quan h¢ thuy luc gitra nu6e dudi dat trong céc tram tich Dé t voi nudc
séng Hong ¢ Bong bang Bac Bo. Tap chi Tai nguyén va Mai truong 2013, 5, 25-32.

12. Lan, N.M. Nghién ctu mdi quan hé giira nude song va nude dudi dit, & xuat hé
phuong phap xéc dinh trir lugng khai thac nudc dudi dat ving ven séng Hong tir thi
xd Son T4y dén Hung Yén. Trung tdm Quy hoach va Diéu tra tai nguyén nudc qubc
gia, 2012, tr. 203.

13. Lan, N.M.; Quyén, P.B.; Diing, D.V.; Pao, P.A.; Pan, N.V. Giai phap nang cao trix
lwong khai thac nudc dudi dat ving ven séng Hong ¢ Bong bang Bic Bo. Ban B cua
Tap chi Khoa hoc va Cong nghé Viét Nam 2015, 1(1), 36-42.

14. Nhéan, P.Q.; Thao, N.B.; Thay, N.T.T.; Chuyén, N.T.; Long, N.T. Xay dung thi
nghiém cot thim xac dinh cac théng sé di chuyén vat chét trong tang chira nudc
Pleistoxen va Holoxen vung Ha Noi.

15. Phic, B.D.; Thao, N.B.; Nghi, B.H. Ddi méi phuong phap danh gié trit luong nudc
duéi dat & Vit Nam. 2018,



Tap chi Khi twong Thiiy vin 2022, 750, 13-23; doi:10.36335/VNJHM.2022(750).13-23 23

16. Minh, T. B4o cdo tham do nuéc dudi dat ving Ha Noi mé rong. Luu trit Dia chat,
1993.

17. Nguyen, T.H.; Doan, T.H.; Hoang, V.D.; Tong, T.T. Riverbank Filtration—A Potential
Water Source Exploitation for the Red River Delta Region. Inzynieria Mineralna
2021, 2(1), 53-64.

Riverbank filtration — Water source solution for Minh Chau
Island commune, Ba Vi Hanoi

Doan Thu Ha'*, Nguyen Trung Hieu!, Hoang Van Duy?

! Thuyloi University; thuha_ctn@tlu.edu.vn; trunghieu.ma@hotmail.com
2 Institute of Water Resources Science; duyhoangdctv@gmail.com

Abstract: Minh Chau Island commune, Ba Vi Hanoi currently does not have a centralized
water supply system. People are using poor quality underground water from household
wells. The studied water supply solutions are not feasible due to the high cost of water
exploitation and complicated construction. Research results have proved that the solution of
riverbank filtration is a reasonable water source solution. Flow modeling method (Modflow)
Is used to simulate and calculate the infiltration water flow in the study, showing that it is
possible to exploit with a flow rate of over 500 m3/day for an infiltration well. The scientific
basis for determining the well location and flow is also introduced in the article.

Keywords: RBF; Riverbank filtration; Seepage flow; Modflow.
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Panh gia tinh hinh phat sinh nwée thai khu vwe ndi vi vung bo
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Tém tit: Tai luong cac chat 6 nhiém TSS, BOD, COD, téng Nito (TN) va tong Photpho
(TP) trong nudc thai sinh hoat - dich vu (SH-DV), nuéi trong thiy san (NTTS), tiéu tha
cong nghiép (TTCN), chan nudi (ChN) va du lich phat sinh tai viing bo thanh phd HO Chi
Minh (Tp. HCM) duoc xem xét, du bao dén nim 2030 véi 3 kich ban xu 1y nudce thai
(XLNT) khac nhau. Trong nghién ctru nay, cac phuong phép . diéu tra, khao sat, ldy mau va
ky thuat GIS dugce sir dung nham muc tiéu xac dinh loai ngudn thai, nguodn tlep nhén nudce
thai, khu vuc va thoi diém xa thai dang quan tdm trong nam. Két qua cho thdy NTTS hién
phét sinh tai luong 6 nhidm 16n nhét trong pham vi nghién ciru, chiém 90-92,5% (tinh theo
cac thong s 6 nhiém néu trén); tiép dén 1a SH-DV va chin nudi. Ngudn tiép nhan chu yéu
bao gdm soéng Soai Rap (74,5%), Long Tau (15,4%) va Pong Tranh (6,6%). Dy bao dén
nam 2030, tai lugng 6 nhiém gia ting 2,2 1an (tinh theo COD) néu khong cai thién tinh hinh
XLNT. Tinh trang nay s& dugc cai thién dang ké khi cac quy chuédn x4 thai duoc thyuc thi
hiéu qua hodc dap ung t6i da. Két qua nghién ctru dong gdp co so dir liu hiru ich cho cong
tac kiém soat 6 nhiém, bao vé méi truong va hoach dinh chinh séch phat trién tai dia phuong.

Tir khoa: Nudc Thai; Tai Luong O Nhiém; Ving Bo; Xt 1y nuéce thai.

1. M& dau

Nudc mat 1a tai nguyén quy gia, gan bo mat thiét véi su phat trién kinh té - xa hoi (KT-
XH). Tuy nhién, qua trinh khai thac, st dung chua hop 1y di tao nhiéu thach thic dbi véi
chat luong nudc (CLN), trong d6, nude thai la tac nhan quan trong, dang quan tam, doi hoi
viéc quan ly ngudn thai va kiém soat 6 nhidm can duoc vu tién va van hanh hiéu qua. Theo
do, dinh vi nguon phat sinh, loai hinh phat thai, xac dinh tai lugng va thong s6 6 nhiém dang
quan tam... 1a nhiing hoat dong tién quyet [1-8].

Tai lugng 6 nhiém 1a khdi luong chit 6 nh1em trong nudc thai (hodc ngudn tiép nhan) &
mot thoi doan, duoc xac dinh thdng qua hé s6 phat thai [9-10], hodc dya trén didc trung nude
thai cta ting loai ngudn thai [11], hodc tich sb gitra nf)ng d6 trung binh cta chit 6 nhiém va
luu lugng nude thai [12-13]. Viung bd TpHCM bao gdm toan bg dién tich dat lién ctia huyén
Can Gio va vung bién ven b ¢ ranh gidi ngoai cach mép bd 06 hai 1y (khoang 11 km) tur
vinh Ganh Rai dén ctra Soai Rap, c6 vai tro déc biét quan trong d6i voi sy phat trién cta
thanh phd. Tuy nhién, ngudn nudc noi day dang d6i mat véi nhiéu rui 10, nguy co 0 nhiém
do cac hoat dong dan sinh, kinh té hién hitu ciing nhu quy hoach phat trién trong tuwong lai.

Nghién ctru nham muc tiéu danh gia tinh hinh phat sinh, xt Iy nudc thai (XLNT) va dy
bdo tai luong 6 nhiém trong nudc thai khu vuc ndi vi ving bo TpHCM dén nam 2030, xac
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dinh cac (loai) ngudn thai, thoi diém, khu vuc phét thai va cac ngudn nude tiép nhan dang
quan tam. Két qua nghién ctru ky vong dong gop co sd cho viéc hoach dinh va thuc thi cac
chinh sach, phuong cach quan ly méi truong nude mat ving bo phu hop, dai han va hé thong.

2. Phwong phap nghién ctiru

2.1. Khu vuc nghién cuu

Luu vuc Sai Gon - Pong Nai 1a luu vuc chinh thude ving ha luu hé théng song Dong
Nai (HTSPN), bao gdm song Sai Gon (sau hé Dau Tiéng, tir Thi Dau Mot) nhap luu séng
DPdng Nai (sau hd Tri An, tir Bién Hoa) tai nam Cat Lai tao thanh song Nha Bé. Tur cubi Pha
Xuan, huyén Nha B¢, dong chinh chia ra song Long Tau phia td ngan va song Soai Rap phia
hiru ngan, nhan nudc song Vam Co trude khi dd ra vinh Déng Tranh. Db vao vinh Déng
Tranh con c6 song Pong Tranh -nbi lién cac song rach nhé & phan tay huyén Can Gio. Song
Long Tau cung véi cac song Go Gia, song Thi Vai, song Théu, song Cai Mép (& phia dong
huyén Can Gid va cac huyén Nhon Trach, Long Thanh - tinh Pong Nai, huyén Tan Thanh -
tinh Ba Ria Viing Tau) dd ra vinh Ganh Rai. Pham vi tinh toan phat thai phuc vu mo6 phong
chat lugng nude mit luc dia 1a tiéu luu vuc Nha Bé - huyén Can Gio, Tp. HCM (thudc ving
ha lvu HTSDN) (Hinh 1).

CHU THICH
Dubng chia khu vue, két hop i vide khio sit agsdn
Tuyén khio sit ngudn thii bing she thuyén (duomg thiy) |,

Cic tuyén khio sit nzoén thii bing dudng b6

Hinh 1: Pham vi nghién ctu: (a) Hé théng ngudn tiép nhan nudc thai ndi vi ving bo TpHCM, (b)
Phan tuyén khao sat dac diém dan sinh, kinh té, méi truong va ngudn thai.

2.2. Phirong phdp khao sat hién trwong, ldy mdu va phén tich mau

- Khéo sat ngudn tiép nhan: Thu thap ban d6 hanh chinh, dia hinh va thuy hé ving bo
Tp. HCM. Tong hop thong tin, dit lidu vé dic diém ty nhién cta cac sdng, cira s6ng, cac vinh,
ving bién ven bd va hién trang mdi trudng xung quanh ngudn tiép nhan (Hinh 1a).

- Khao sat ngudn thai: Tiép can cac loai ngudn thai chii yéu trong pham vi viing by gom
sinh hoat - dich vu (SH-DV), nuéi trong thuy san (NTTS), tiéu thu cong nghiép (TTCN),
chan nuéi va du lich (Hinh 1b). Thu thap cac thong tin, dit liéu vé quy md, pham vi, cac loai
hinh xa nudc thai va cac tac dong c6 lién quan cua nhitng ddi twong thai trén 5 m3/ngay va
cac khu dan cu (KDC) dién tich trén 5 ha... 1am co sé tinh toan tai lugng 6 nhiém trong nudc
thai (Hinh 2).

- Lay mau: Trén co so can nhic tinh ké thira (ndng d6 dic trung cia NTSH, chan nudi
heo, ché bién thuy san (CBTS)), tinh dai dién, dic diém hién trudng, an toan cho nhan sy,
thiét bi, phuong tién... Trong nghién ciru nay, nudc thai phét sinh tir hoat dong nuéi tom (10
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mau - cudi vu nuoi) va dich vu ven bién (10 mau) dugc léy dam bao tuan thu TCVN
5999:1995 (ISO 5667/10: 1992).

- Phén tich mau: Cac théng sé BOD, COD, Tong Nito (TN), Téng Phospho (TP) va TSS
lan luot duoc phan tich dap ung TCVN 6001-1:2008, SMEWW 5220C:2012, SMEWW
4500N C:2012, SMEWW 4500P B&E:2012 va TCVN 6625:2000.

BIEN PONG

Hinh 2. Phan b cac ngudn thai chinh khu vue ndi vi viing bo TpHCM: (a) Hién trang, (b) Nam 2030.

2.3. Phirong phdp va co sé tinh todn tdi lwong 6 nhiém trong mede thai

- Cong thirc tinh toan: L = C x Q. Trong d6, L 14 tai lugng chat 6 nhiém trong nudc thai
(kg/ngay hodc tin/nam); C 1a ndng do chat 6 nhiém trong nude thai (mg/L); Q 1a luu lugng
nudc thai (m3/ngay).

- Co s6 tinh toan: Hién trang KT-XH lién quan dén cac ngudn thai ké trén dugc thu thap
tir s6 lidu thong ké. Kich ban phat trién giai doan 2021-2030 dugc xay dung trén co s& cac
quy hoach, ké hoach phat trién KT-XH huyén Can Gid, tong thé Tp. HCM ciing nhu céc
nganh, linh vyc lién quan. Co s tinh toan tai lwong 6 nhiém noi vi viing bd Tp. HCM dén
nam 2030 dugc tom tit & Bang 1.

- Kich ban phat thai: (KB1) Phat thai cao - XLNT trong tuong lai khong thay d6i so voi
hién trang; (KB2) Phat thai trung binh - XLNT dap ting c4C quy chuan xa thai trong mg va
muc tiéu CLN ciia ngudn tiép nhan; (KB3) Phét thai thap - XLNT dép tmg t6i da (dat mirc
cao nhét) cac quy chuan x4 thai twong tmg nham tdi wu hoa chét luong nudc thai sau xir 1y,
tao dong luc quan Iy mdi trudng tai dia phuong, hudng dén muc tiéu phét trién bén ving.

- Cac quy chuan tham chiéu: QCVN 11:2015/BTNMT vé nudc thai CBTS; QCVN
14:2015/BTNMT vé NTSH; QCVN 40:2011/BTNMT vé nudc thai cong nghiép; QCVN
62:2016/BTNMT vé nuéc thal chan nu6i; QCVN 02-19:2014/BNNPTNT vé co s& nudi tom
nuée lo; QCVN 01-79:2011/BNNPTNT vé co so chin nudi gia stic, gia cam.

Bang 1. Co s¢ tinh toan tai lvong 6 nhidm tir cac ngudn thai chinh.

Ngudn thai S6 lwgng, Dién tich Vi tri xa thai CAp nuéc va X4 thai Nong dé nuwéc thai
- S6 litu théng ké dan - Hién trang va - Chi tiéu cép nudc sinh - Cin Gio khong cohé
s6 huyén Cin Gio. quy hoach cdc hoat do thi vanong thon dén  théng XLNT tép trung,
1. - Dan sb nam 2025, KDC tip trung va 2030 lan luot 12 150 va 100  cac ho dan sir dung bé
Sinh hoat - 2030: bao cdo Diéu ty phat. L/ngudi.ngay [14]; cho hoat  tu hoai va ti€u thoat tu
Dich vu chinh quy hoach chung - Hé théng céng déng thwong mai - dich vu  nhién vao song rach.

xdy dung huyén Can Gio  thoétva kénhrach  (trir du lich) tinh bing 10%. - K& thira dic trung vé
- TP.HCM [14]. tiép nhin nudc ndng do NTSH.
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Ngudn thai

S6 lwgng, Dién tich

Vi tri xa thai

CAp nuéc va X4 thai

Nong dd nuéc thai

thai cua tung xa
[14, 15].

lwvong nuée cdp sinh hoat
[16].

- Luong nudc thai twong
duong nude cAp.

- Khoang 80% diéntich - Dit lidu khu vuc - D¢ sdu trung binh cia a0 - Két qua phan tich
NTTS dugc ding d& nudi tom hién nudi CN-BCNvaQCCTlan  méu dai dién.
nudi tom, con lai la trang Kkét hop voi  luot la 1,3m va Im. Thoi

nhuy&n thé (nghéu, hao,
s0 huyét, 6c huong) va
cac loai khac (ca dira, ca

quy hoach phat
trién thuy san Tp.
HCM.

gian trung binh mdi wvu
tuong Ung 3 thang va 4
thang.

MZ' A bop, cua, ca chém...) - Thay nuéc ao nudi: bat
Nuditrong —_ pien tich nuoi tom: dau tir thang thir 2 sau khi
thity sin phin theo loai hinh tha gibng; 20% thé tich/ln;
(c6ng nghiép - ban cong 02 lan/thang (vao 2 dot tridu
nghiép (CN-BCN); cuong hang thang).
quing canh cai tién - Luu luong nudc thai: can
(QCCT)) va phan theo ctr dién tich, thoi gian nubi
thang [17]. va thay nudc.
- Hién trang va tii co - Cac ngudn thai - Co sd CBTS co quy md - Cac co s¢ TTCN
cAu s luong, dién tich tr hoat déng nho, nhu clu sir dung nudc (ph?m 16n 13 co s& ché
co s6 CBTS dén nam CBTSchuyéuxen khoang 2 m3/ngay. bién t6m) quy mé hd
2025 [18]. cai trong khac - Chitiéuclp nuécchonha gia dinh, cong nghé thu
- Téc d6 phat trién KDC. méy CBTS thudc TT. Thity cdng, chwa trang bi hé
3. TTCN ¢ Cin Gio giai san Binh Khanh 1a 70 théng XLNT.
Tiéu thi doan 2015-2020 la m¥ha.ngdy (2025), nudc - K& thira dic trung vé
cong nghiép  10,6%/nam, gia dinh thai bing 90% nudc cip ndng do nudc thai
ddng thoi 1a tdc do phat [19]. CBTS [20].
trién dén 2030. - Téc db gia tang luu lugng
nudc thai gia dinh tuong
duong tbc d6 phat trién
TTCN ¢ Can Gio.
- Hién trang sb lwong - Hién trang chin - Channudiheoconhucidu - Trén dia ban huyén
vit nudi tai Cin Gid nudiva quy hoach sir dung nudc cao, khoang hién c6 152 hd chin
phan theo xd/thi trin. st dung dit néng 14,6 m3con.nam - ddng nudi v6i hon 60% sb
4 - Sb luong vat nudi dén  nghiép huyén Cin  thoi 1a dbi twong duoc tiép  ho co chudng trai hop

Chin nuéi

nam 2025 [18], gia dinh
tbc do ting truéng giai
doan 2020-2030 tuong
tw  2011-2020 (6,5
%/nam).

Gio.

can danh gia muc do phat
thai trong nghién ctru nay.

vé sinh.

- K& thira dic trung vé
ndng d6 nudc thai chin
nudi heo.

- S liéu théng ké du
khéch tham quan va luu
tr giai doan 2016-2020.
- Ubc tinh sb lugng du

- Céc khu du lich
nam trong cac khu
quy hoach, do do,
vi tri xa thai dugc

- Chi tiéu cip nuéc cho
Khach luu trt va khach tham
quan l4n luot bing 100% va
20% tiéu chudn nudc cip

Du51.ich khéch dén 2030 dya trén xéf: dinh cung véi  cho dan cu do thi.
: toc 40 giatang binh quan  diém thai ciia cac - Lugng nudc thai tuong
va dinh hudng phat trién  KDC. duong nude cip.
nganh du lich.

- Ké qua phan tich
mau dai dién.

3. Két qua va thao luin

3.1. Luu lwong nude thai phat sinh tai viing bo TpHCM dén nam 2030

Két qua ude tinh Iuu luong nude thai phat sinh tai ving bd TpHCM dén nam 2030 duoc
trinh bay ¢ Bang 2 hién khoang 53,9 triéu m®/nam, ting lan luot 2 1an va 2,48 1an vao nim
2025 va 2030 do sy thay ddi vé quy md, loai hinh NTTS ciing nhu quy hoach gia ting dang
ké dan s6 tai huyén Can Gio tir nam 2025. Cu thé nhu sau:
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- Sinh hoat - dich vu: luu lugng nuéc thai hién khoang 12.414 m®/ngay - twong duong
4,53 triéu m®nam, 1an luot ting 3,6 va 5,6 1an vao nim 2025 va 2030 theo quy hoach dan cu
huyén Can Gid. Trong d6, khu vuc thanh thi phat thai gip 1,4 1an khu vuc nong thon va du
kién gap 4,8 1an tir naim 2025. Chu yéu tai cac khu vuc: 4p Dong Tranh, Hoa Hiép, KP. Gidng
Ao, Miéu Ba (cum Long Hoa - Can Thanh), 4p Thanh Binh (xi Thanh An), 4p An Pong (xi
An Théi Péng), 4p An Hoa, An Phuéc (x4 Tam Thon Hiép), 4p Binh Phudc, Binh Trung,
Binh An (x& Binh Khanh)... Tir nam 2025, dy bao luu luvong nudc thai tang cao tai Khu do
thi 14n bién Long Hoa - Can Thanh, cac khu du lich sinh thai - nha vudn nhu Sadeco, trung
tam dan cu huyén Can Gio...

- Du lich: hién phat thai khoang 57,8 nghin m®/nim, tap trung vao cac thoi diém hoat
dong du lich s6i ndi (cac thang ddu ndm va cac thang he), chu yéu tai khu vic Can Thanh -
Long Hoa. Véi dinh hudng phat trién Khu du lich bién vao nim 2025, luong nudéc thai du
béo gia tang lan luot 3,1 14n va 4 1an vao nam 2025 va 2030.

- Tiéu thii cong nghiép (ché bién thity san): quy hoach phat trién TTCN néi chung va su
hinh thanh Trung tdm thily san thanh phd vao nam 2025 giai thich cho su gia tang luu luong
nudc thai: tir khoang 45,2 nghin m*nam (hién trang) 1én 758,5 nghin m®mnim va 1,26 triéu
m3/nim twong tng v&i nim 2025 va 2030.

- Chan nudi (heo): s6 luong dan heo quy hoach dén nam 2025 khong co chuyén bién
dang ké so voi hién tai (tir 9.600 I&n 10.000 con), theo d6, luu lugng nudc thai phat sinh dao
dong tir 140-146 nghin m®/nam.

- Nubi trong thuy san (nudi tdm): 1a hoat dong phat thai chii yéu, chiém hon 90% luong
nudce thai hién nay tai khu vuc nghién ctru (va khoang 80% vao nam 2030), tuong duong 49
triéu m®/ nam, phan 16n tai c4c xa Binh Khanh, An Théi Pong va Ly Nhon. Luu luong nude
thai udc tinh gia tang 2,17 1an vao nam 2030 cung véi su thay d6i dang quan tam vé khu vuc
canh t4c - tap trung cha yéu tai xa Ly Nhon.

Bang 2. Udc tinh Iuu lugng nude thai (nghin m3) tai viing bd Tp. HCM dén nam 2030.

Sinh hoat - Tiéu thi o Nuébi trong

Thoi gian dich vu Du lich cong nghigp Chan nudi thity san Tong

Hién trang 4531 57 45 140 49.087 53.865
Nam 2025 16.482 176 758 146 90.708 108.288
Nam 2030 25.359 228 1.255 146 106.356 133.371

3.2. Tdi lwong 6 nhiém tai viimg bo TpHCM dén nam 2030 phan theo nguén phat sinh

Hinh 3-4 trinh bay két qua tinh toan tir mé hinh phan bd tai lugng 6 nhiém tai ving bo
TpHCM dén nam 2030. Bang 3 cho thay NTTS, SH-DV va chin nudi 1a cAc ngudn thai chinh.
Trong do:

- NTTS: linh vyc phét thai chu yéu tai khu vuc nghién ctru (Hinh 3). Tai lugng TSS,
BOD, COD, TN, TP hién chiém 90-92,5% tong tai luong 6 nhiém cua cac thong sb tuong
ung, dong thoi duy trl & mirc cao dén nam 2030 (dao dong tir 79-87% - KB1) voi su gia tang
dang ké gia tri (gip 2.2 lan tinh theo COD). Do d6, nham hai hoa muyc tiéu phat trién KT-XH
va bao vé chit lwong nudc miat ving bd Tp. HCM, can uu tién kiém soat t6t tinh hinh phét
thai tir hoat dong NTTS.

- SH-DV: la ngudn thai co ty 18 tai lugng 6 nhidm xé&p thtr 2 trong pham vi nghién ciru,
hién dao dong tir 4-6,2%, ting 1én 9,8-14,8% vao nim 2030 (KB1) twong dwong 2.4 lan so
v6i hién trang do sy gia ting dan sé dang ké vao nam 2025 va 2030 (1an luot dat 300.000 va
314.000 nguoi).

- Chan nuoi: tai lugng TSS, BOD, COD, TN va TP hién dao dong tur 1,6-3,8%.

- Du lich va TTCN: c6 ti 18 phat thai khong déng ké so véi cac ngudn khéc tai ving bo.
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Bang 3. Tai lugng 6 nhidm (t4n) tai ving bo Tp. HCM dén nam 2030 phan theo loai ngudn thai.

Thoi  Ngudn TSS BOD COoD TN TP

gian thai L % L % L % L % L %

SH-DV 466,7 55 353,4 4,0 919,8 6,2 81,6 5,3 74,3 5,6
Du lich 22,1 0,3 16,8 0,2 43,6 0,3 3,9 0,3 3,5 0,3

Hién TTCN 6,6 0,1 7,2 0,1 10,4 0,1 8,9 0,6 11 0,1

trang  ChN 210,2 2,5 336,4 3,8 504,6 34 56,1 3,7 21,0 1,6
NTTS 7.8540 918 8.0995 919 13.253,7 90,0 13745 90,1 1.2272 925
TONG 8.559,7 8.813,3 14.732,1 1.524,9 1.327,1

SH-DV 16976 10,2 1.2856 7,7 3.3458 11,7 2967 9,7 2703 104
Du lich 67,3 04 51,0 0,3 132,6 05 11,8 0,4 10,7 0,4

g)azrg TTCN 1100 07 1214 07 1744 06 1494 49 182 07
kgi CON 2190 13 3504 21 5256 18 584 19 219 08
NTTS 145133 874 149669 89,2 244913 854 25398 831 22677 876
TONG _ 16.607,2 167752 28.669,7 3.056,1 2.588,8
SH-DV 16482 151 8241 151 24722 151 1648 80 1648 225
N, Dulieh 653 06 327 06 980 06 65 03 65 09
o5 TICN 758 07 379 07 1138 07 455 22 152 21
kg CON 219 02 146 03 438 03 219 11 09 01
NTTS 90708 834 45354 833 136063 833 18142 884 5443 744
TONG 108821  5.4447 16.334,1 2.052,9 731,6
SH-DV 8241 151 4944 151 12361 151 824 42 989 209
_ Dulich 327 06 196 06 490 06 33 02 39 08
g‘gg TTICN 379 07 228 07 569 07 228 12 76 16
kB3 CN 219 04 58 02 438 05 219 L1 09 02
NTTS 45354 832 27213 834 68031 831 18142 933 3628 765
TONG  5.452,0 3.263,9 8.188,9 1.944,5 474,1

SH-DV 26120 13,0 1.9780 98 51478 148 4565 122 4159 13,2

Dulich 872 04 661 03 171,9 05 152 04 139 04
Nam  TTcN 1820 09 2008 1,0 2887 08 2473 66 301 1,0
2030-  cpN 2190 11 3504 1,7 5256 15 584 16 219 07
KBL  NTTs 170170 846 175487 871 287161 824 29780 793 26589 84,7

TONG 20.117,2 20.144,0 34.850,2 3.755,4 3.140,7

SH-DV 25359 189 12679 189 38038 189 2536 10,2 2536 274
5 Du lich 84,7 0,6 42,4 0,6 127,1 0,6 8,5 0,3 8,5 0,9
Nam ey 125,5 0,9 62,8 0,9 188,3 0,9 75,3 3,0 251 2,7

2}2;(2» ChN 21,9 0,2 14,6 0,2 43,8 02 21,9 0,9 0,9 0,1
NTTS 10.6356 79,3 53178 79,3 159534 793 21271 856 6381 68,9
TONG  13.403,6 6.705,5 20.116,4 2.486,4 926,2

SH-DV 12679 189 7608 189 19019 189 1268 55 1522 255
Dulich 424 06 254 06 635 06 42 02 51 09

Nam  TTCN 62,8 09 377 09 941 09 377 16 126 21

Zlggg' ChN 73 01 58 01 146 01 73 03 06 01
NTTS 53178 794 31907 794 79767 794 21271 924 4254 714
TONG  6.698,2 4.020,4 10.050,9 2.303,1 55,8
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Hinh 3. Phan b tai lugng 6 nhidm tai ving bo Tp. HCM dén nim 2030 (KB1) trong mdi quan hé
Vi su gia tang s lugng [a-c] va thay ddi vi tri ngudn thai [d-f]: () COD/SH-DV/Hién trang; (b)
COD/SH-DV/2025; (c) COD/SH-DV/2030; (d) TSS/NTTS/Hién trang; (e) TSS/NTTS/2025; (f)
TSS/NTTS/2030.
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3.3. Tdi lwong 6 nhiém tai ving bo Tp. HCM dén nam 2030 phdn theo nguon tiép nhdn

Tai luong 6 nhiém x4 thai vao cac ngudn tiép nhan hién phan bd nhu sau: song Soai Rap
(74,5%), song Long Tau (15,4%), song Dong Tranh (6,6%), song Dong Hoa (2,3%), ven bién
(0,6%), séng Dinh Ba (0,33%) va song Thi Vai (0,3%). C4c ti 1 nay vao ndm 2030 lan luot
14 63,8%, 11,9%, 17,4%, 3,9%, 1,8%, 1,2% va 0,13%. Nhu véy, Soai Rap, Long Tau va Dong
Tranh 13 03 ngudn tiép nhan chu yéu tai ving bo Tp.HCM (Hinh 4). Cu thé nhu sau:

- Song Soai Rap: hién tiép nhan 74,5% tai lugng 6 nhiém véi ngudn phat thai chinh tir
NTTS (94,3%) va SH-DV (4,2%). Tai lugng ndm 2030 dy tinh tang 2,2 lan (tinh theo COD).

- Sdng Long Tau: hién tiép nhan 2.259 tAn/nam -chi yéu tir NTTS (94,1%) va chan nudi
(3,4%), tang 1&n 4.195 tan/nam vao 2030 khoang 1,9 1an (tinh theo COD).

- Song Pong Tranh: tai lwong 6 nhiém hién tiép nhan 6,6% (Lcop khoang 953 tAn/nim),
tang 1én 17,4% vao nam 2030 (Lcop ting 6,3 lan) chi yéu tir NTTS va SH-DV.

Bang 4 trinh bay tai lwong 6 nhidm phan theo don vi hanh chinh cép xa trén dia ban
huyén Can Gio, phuc vu cong tic quan 1y nha nudc vé moi trudng.

Bang 4. Tai luong 6 nhiém (t4n) tai ving bo Tp. HCM dén nim 2030 (KB1) phén theo don vi hanh chinh.

Xa/thi trin Thai gian TSS BOD COD TN TP
Hién trang 3.185,5 3.281,8 5.415,9 560,1 496,3
An Théi Bong 2025 - KB1 4.375,4 4.463,9 7.476,1 768,6 682,5
2030 - KB1 4.720,6 4.784,4 8.095,2 829,0 736,9
Hién trang 3.277,3 3.360,0 5.622,0 578,8 509,5
Binh Khéanh 2025 - KB1 44116 4.440,9 7.625,4 892,0 688,7
2030 - KB1 4.930,1 4.901,2 8.575,7 1.058,0 771,2
Hién trang 202,4 231,1 418 47,3 27,6
Long Hoa 2025 - KB1 509,2 556,1 621,4 456,0 433,4
2030 - KB1 764,7 812,9 898,3 691,4 661,9
Hién trang 119,2 117,7 2435 25,6 17,3
Cén Thanh 2025 - KB1 520,7 542,7 610 4485 437,6
2030 - KB1 769,8 792,8 876,6 679,3 665,1
Hién trang 1.272,3 1.309,8 2.161,9 2235 198,3
Ly Nhon 2025 - KB1 5.742,6 5.911,1 9.713,3 1.005,7 897,0
2030 - KB1 7.843,4 8.069,6 13.266,6 1.373,4 1.225,3
Hién trang 469,2 484,2 807,3 83,4 72,7
Tam Thon Hiép 2025 - KB1 1.030,5 1.053,2 1.765,9 181,8 160,5
2030 - KB1 1.064,1 1.078,7 1.832,0 187,8 165,8
Hién trang 33,8 28,6 63,4 6,3 53
Thanh An 2025 - KB1 17,3 13,3 33,8 3,8 2,8
2030 - KB1 24,5 19,0 48,0 55 3,9
Hién trang 8.559,7 8.813,3 14.732,1 1.524,9 1.327,1
Téng cong 2025 - KB1 16.607,3 16.981,2 27.845,9 3.756,5 3.302,4

2030 - KB1 20.117,2 20.458,5 33.592,4 4.824,5 4.230,0

Tai lwong 6 nhiém (tinh theo COD) tai cic dia phuong hién xép theo thir ty giam dan
nhu sau: Binh Khanh (38,3%), An Thoi Bong (36,9%), Ly Nhon (14,7%), Tam Thon Hiép
(5,5%), Long Hoa (2,8%), Cén Thanh (1,7%), Thanh An (0,39%). Thir tu nay khong c6 nhiéu
thay dbi trong giai doan 2025-2030. Theo do co thé thay Binh Khanh, An Théi bong va Ly
Nhon phét thai nhiéu nhat (chiém 87-90% tong tai luong), trong dong véi xu thé phat trién
ctia nganh NTTS va sy gia ting dan s tai khu vuc nghién ciu.
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Hinh 4. Phan bd tai lvong 6 nhidm tai viing bo Tp. HCM dén nam 2030 (KB1): (a) COD/Hién trang;
(b) COD/2030; (c)TSS/Hién trang; (d) TSS/2030; (¢) BOD/Hién trang; (f) TN/Hién trang.
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3.4. Xu hudng bién d6i tai heong 6 nhiém tai vimg bo TpHCM dén ndm 2030 theo quy hoach
phat trien KT-XH va tang cwong XLNT

Bang 5. Tai lugng 6 nhidm (tan) tai ving bo Tp.HCM dén nam 2030 (KB1) phan theo céc thang trong nam.

TSS BOD COD TN TP

Thoi gian L % L % L % L % L %

Thang 1 8746 10,2  900,7 10,2 1.499,8 10,2 1553 10,2 1358 10,2
Théang 2 9456 110 9739 11,1 16196 11,0 1674 110 1466 110
Thang 3 362,2 42 3726 42 6351 4,3 656 4,3 557 4.2
Thang 4 3946 46 4056 4,6 6899 4,7 713 47 60,8 4,6
Thang 5 4521 53 4650 53 7869 53 814 53 69,8 5,3
. Thang6 6466 76 6657 7,6 11150 7,6 1154 76 1002 76
Hién  1pang 7 7988 9,3 8226 93 13719 93 1420 93 1239 93
trang  Thang 8 6734 79 6933 79 11604 7,9 1201 79 1044 7.9
Thang 9 662,1 7,7 6813 7,7 11415 7,7 1181 7,7 1026 7,7
Thang 10 858,2 10,0 8838 10,0 14721 100 1524 100 1332 100
Thang1l 1.251,7 146 12898 146 21362 145 221,3 145 1947 147
Thang 12 6400 75 6589 7,5 11038 7,5 1140 75 989 75
TONG  8.559,7 8.813,3 14.732,1 1.524,3 1.326,6

Thangl 21415 12,9 21792 130 36675 128 3872 127 3341 12,9
Thang2 24048 145 24522 146 41102 143 4333 142 3752 145
Thang3  797,9 48 7942 47 13997 49 1521 50 1242 48
Thang4 7893 48 7844 47 13861 48 1506 49 1228 47
Thang5  899,6 54 8983 54 15720 55 1699 56 1401 54
Nam Théng6 12534 7,6 12635 7,5 21685 7.6 2318 76 1953 76
2025 Thang7 13226 80 13347 80 22855 80 2439 80 2061 80
-KBL  Thangg 12457 75 12553 75 21559 7,5 2305 7,5 1941 75
Thang9 12910 7,8 13013 7.8 22333 7,8 2384 7,8 2012 7.8
Thang10 14041 85 14187 85 24231 85 2582 85 2189 85
Thang11  1.897,0 11,4 19273 115 32547 11,4 3445 11,3 2959 114

Thang12 11498 69 11580 6,9 1.9924 7,0 2137 70 1791 69
TONG  16.596,7 16.767,2 28.649,0 3.054,2 2.587,1

Thangl 24633 12,9 24768 130 4.1446 129 4404 127 3763 13,0
Thang2  2.8402 148 28675 151 47786 149 5064 146 4352 151
Thang 3 9060 47 8716 46 15158 47 1679 48 1330 46
Thang 4 8512 44 8138 43 14246 44 1583 46 1244 43
Thang 5 9704 51 9371 49 16256 51 1791 52 1430 50
Nim Thang6 13602 7,1 13396 71 22828 71 2474 71 2039 71
2030- Thang7 14254 7.4 14066 74 23931 74 2588 75 2141 74
KBl  Thangs 13834 7,2 13631 7.2 23224 72 2514 73 2076 7.2
Thang9 15293 80 15125 80 25696 80 2769 80 2304 80
Thang10 16502 86 16382 86 27724 86 2981 86 2492 86
Thang11  2.4157 12,6 24281 128 4.0639 126 4321 125 3689 12,8
Thang12 13444 70 13249 7,0 22544 70 2446 71 2015 7,0

Tong 19.139,7 18.979,8 32.147,7 3.461,3 2.887,5

Bang 5 cho thay tai lwong 6 nhiém hién phét sinh déng ké vao cac thang 1-2 va 10-11
(twong Gmg voi thoi diém luu lwong nude thai NTTS 16n nhét trong nam). Giai doan 2025-
2030, du doan c6 sy bién dong ty 1 phan bd tai lwong 6 nhiém giita cac thang (cha yéu do
thay d6i quy mé NTTS va ting trudng hoat dong du lich), nhung cac thang 1-2 va 11 van 1a
thoi diém phat thai dang quan tim trong nam tai khu vuc nghién ctru (mdi thang dong gop tir
11,4-15% tong tai luong ca nam).
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Xu huéng bién d6i tai lwong 6 nhiém tai viing bd TpHCM theo thoi gian (dén 2030) va
theo céc kich ban XLNT (Hinh 5). M6t s nhan dinh trong tim nhu sau:

-Tai luong gia ting theo thdi gian trong méi quan hé véi quy hoach phat trién KT-XH
(xét trong cung mot kich ban XLNT). Pon ctr ¢ KB1, tai lugng TSS, BOD, COD, TN va TP
tang khoang 1,9-2,0 1an vao nam 2025 va khoang 2,3-2,5 1an vao nim 2030 so v&i hién trang.

- Tai lugng suy giam dang ké theo mirc d6 dap ing cac quy chuén x4 thai c6 lién quan
(x€t tai cung mot moc thoi gian danh gid). So sanh két qua udc tinh tir cac kich ban XLNT
giai doan 2025-2030 c6 thé thay tai luong 6 nhiém & KB2 va KB3 chi trong duong 52-53%
va 28-29% so véi KB1.
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Hinh 5. Tai luong 6 nhidm (tn) phat sinh tai ving bd Tp.HCM dén nim 2030 theo céc kich ban XLNT.

4. Két luén

Tai lugng TSS, BOD, COD, TN va TP trong nudc thai SH-DV, NTTS, TTCN, chan nuéi
va hoat dong du lich phat sinh tai ving bo Tp. HCM dugc du bao dén nam 2030 véi 3 kich
ban XLNT. Két qua tinh toan cho thiy NTTS, SH-DV va chin nuéi 14 3 loai hinh phat thai
trong tAm tai khu vuc nghién ctru (dic biét 1a NTTS, ludn chiém hon 80% tong tai lugng 6
nhiém tlr tit ca cac ngudn thai), chi yéu phét sinh tir xd Binh Khanh, An Théi Dong va Ly
Nhon (chiém 87-90% tong tai lwong). Tuy ndi vi ving bd ¢6 mang ludi song rach ching chit,
nhung ngudn tiép nhan nudc thai chu yéu 121 cac sbng Soai Rap, Long Tau va Béng Tranh
(chiém hon 92%) do dic diém phan bd ngudn thai (quy hoach khong glan phat trién dén nam
2030). Nhin Chung, tai 11r0’ng 6 nhiém gia ting theo thoi gian trong mdi quan hé véi quy
hoach phat trién KT-XH: 1an lugt khoang 1,9-2,0 lan va 2,3-2,5 1an vao nam 2025 va 2030
(KB1) so v6i hién trang. Trong d6, thoi diém phat thai dang quan tam 1a cac thang 1-2 va 11
hang nam (mdi thang dong gop tir 11,4-15% tong tai luong ca nam). Nghién ctru cling chi ra
rang tai lugng phat thai dugc cai thién déng ké theo mirc do dap g cac quy chuan xa thai
c6 lién quan (cac kich ban XLNT): giai doan 2025-2030, tai lugng 6 nhiém & KB2 va KB3
chi tuong duong 52-53% va 28-29% so vdi KB1. Nghién ctru dong gop co s dir liéu hitu
ich cho cong tac kiém soat 6 nhi®m, bao vé mdi truong va hoach dinh chinh sach phat trién
tai dia phuong. Tuy vay, dé gia tang tinh toan dién va dg tin cay cua két qua nghién ctru, bén
canh cic dang ngudn thai diém, tai lugng 6 nhiém tir nguon thai dién (nudc mua chay tran)
nén dugc xem x¢&t, tinh toan, dac bi¢t trong bdi canh thay doi muc dich st dung dat tai dia
phuong.

DPong gop cua tac gia: Xay dung y tuong nghién ctru, Lya chon phuong phap nghién ctru,

Xt 1y s6 lidu: L.N.T.; LAy mau, Phan tich mau: IMHOEN; Viét ban thao bai bao, Chinh sira
bai bao: L.N.T.
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Loi cam on: Nghién ciru nay dugc tai trg b1 S6 Khoa hoc va Céng nghé thanh phd Hb Chi
Minh trong khu6n kh6 Nhiém vu KH&CN cép thanh phd “Péanh gia kha nang chiu tai cua
vinh Ddng Tranh, vinh Ganh Rai va clra Soai Rap trude cac sirc €p vé gia tang dén sd va ting
truong kinh té & ving ha luu hé thong song Pong Nai”, Vién Khi twong Thuy van Hai van
va Méi truong (IMHOEN) 1a co quan chu tri.

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 ciu trude day;
khong ¢6 su tranh chap loi ich trong nhom tac gia.
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Assessment of wastewater generation in the inner area of the
coastal zone of Ho Chi Minh City until 2030

Le Ngoc Tuan®”
! University of Science, VNU-HCM; Intuan@hcmus.edu.vn

Abstract: Loads of pollutants (TSS, BOD, COD, TN, and TP) generated from main waste
sources (domestic-services, aquaculture, handicrafts industry, and livestock) in the inner
area of the coastal zone of Ho Chi Minh City were assessed and forecasted to 2030
with 3 different scenarios of wastewater treatment. In this work, methods of investigation,
survey, sampling, and GIS techniques were used to determine waste source type, receiving
water bodies, and wastewater discharge characteristics, etc. serving to estimate pollutant
loads and subsequently to contribute a useful database for pollution control, environmental
protection, and local development policy making. Results showed aquaculture currently
generated the largest pollutant load in the coastal area, accounting for 90-92.5% (according
to mentioned parameters); followed by domestic-services and livestock activities. The main
receiving water bodies were indicated as follows: Soai Rap River (74.5%), Long Tau River
(15.4%), and Dong Tranh River (6.6%). By 2030, the pollutant loads would increase 2.2
times (in terms of COD) if wastewater treatment activities were not improved. On the other
hand, wastewater quality, followed by surface water quality would greatly and positively
change when related emission regulations were effectively enforced and/or maximally met.

Keywords: Coastal zone; Pollutant load; Surface water; Wastewater; Wastewater
treatment.
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Tém tat: Nito dioxit (NO2) dbi luu 1a téng luong phén tir NO2 trén mot don vi dién tich
trong cot khi quyén tinh tur bé mit Trai dat dén tang d6i luu. Trong nghién ciru nay, gia tri
NO; d6i luu truy xuét tir cam bién OMI ciia vé tinh AURA dugc thu thap nham danh gia
dién bién theo thoi gian va sy phan b theo khdng gian dia 1y caa NO2 d6i luu trén toan Viét
Nam giai doan nam 2010-2020. Mbi lién hé giita NO, ddi luu va cac yéu t6 kinh té - xa hoi
cling dugc danh gia dwa vao phuong phap phéan tich cum phén cap. Két qua nghién ctru cho
thdy gi4 tri trung binh ctia NO, d6i luu tai Viét Nam dao dong nhe trong giai doan nam
2010-2020. Ngoai ra, gia tri NO2 ddi luu dat cao nhat vao mua khé, dic biét la thang 3 va
thang 4, va giam dan vao mua mua (tir thang 5 dén thang 9). Bén canh d6, khu vuc dong
bang song Hong va Nam Trung Bo 1an lugt c6 gia tri NO d6i luu cao nhét va thap nhét so
v6i cac khu vuc con lai clia ca nude. Két qua phan tich cum phan cap cho thidy NO, ddi luu
c6 mbi lién hé voi mat do dan sb, s6 lwong dan sb, va thu nhap binh quéan theo dau ngudi,
ddc biét tai mién Bic va mién Nam.

Tir khéa: NO2; NO2 ddi luu; Cam bién vé tinh; OMI/Aura; Viét Nam.

1. Giéi thi¢u

Nito dioxide (NO) 1a khi chi yéu duoc tao ra tir qua trinh d6t chay céc loai nhién liéu
hoéa thach [1] va NO, 1a mot trong nhiing loai khi gy 6 nhiém khong khi pho bién [2]. Su
phoi nhiém véi khong khi 6 nhiém NO2 c6 thé gdy anh huong khong t6t d6i voi strc khoe
con nguoi, chang han nhu gy bénh hen suyen va di tmg ho hap [3]. Nong d6 NO2 trong
khong khi co thé do tai mit dat bang may do nong do NOz lién tyc hodc gian doan. Ngoai ra,
ham lugng NO; trong khong khi ciing c6 thé duoc truy xuat dwa vao dit liéu thu thip bai cam
bién vé tinh [4] véi tén goi 1a NO2 dbi luu.

NO2 dbi Iuu 14 tong lwong phéan tir NO2 trén mot don vi dién tich xét trong cot khi quyén
tir bé mat Trai dat dén ting ddi luu [4]. Gia tri NO2 ddi luu duge tinh toan dira vao bic xa
thu dugc bdi cam bién vé tinh, birc xa mat troi, hé s6 khdi lugng khong khi (air mass factor),
va gia tri NO2 mo phong tir mé hinh hod chét va di chuyén (chemical and transport model -
CTM) [5]. Hién nay, gia tri NO2 d6i Iuu trén toan cau co thé duoc do luong dya vao dir liéu
ghi nhan béi cac cam bién gan trén cac loai v¢ tinh, chang han nhu thiét bi quan tric ozone
(OMI) tir vé tinh AURA, thiét bi quan tric ting d6i luu (TROPOMI) tir vé tinh Sentinel-5
Precursor (Sentinel 5P) [6].

Tir nam 2004, dir liéu ghi nhan béi cam bién OMI trén vé tinh AURA (OMI/AURA) da
duogc str dung dé tinh toan gia tri NO2 dbi luu trén toan cau [5]. Vi co tinh 6n dinh khé cao,
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dit liéu NO2 déi luu tir OMI/AURA d3 dugc st dung rong rii nhim du doan ndng d6 va danh
gia mat do NO; trong tang d6i luu cua khi quyén, tir 46 theo ddi xu hudng thay doi ciia NO2
theo thoi gian va phan b6 khong gian dia 1y. Nhiéu nghién ctru trén thé gidi da dung dir liéu
vé NO; ddi luu truy xuét tir thiét bi OMI/AURA dé danh gia xu hudng thay doi cia NO, d6i
lwu theo mua tai Trung Qudc [7-9], theo thang va phan b dja 1y tai Chau Au [10] va Dic
[11], va theo giai doan thoi gian dai (chéng han nhu 10 nidm) trén toan cu [12—15] tai Dong
Bic A [16], Pai Loan [17], Trung Qudc [18,19], va My [20].

Tai Viét Nam, viéc sir dung dit liéu tir cam bién vé tinh dé danh gia su thay ddi caa NO2
theo phan b khong gian dja 1y va theo thoi gian da duoc thuc hién boi mot s6 nhom nghién
ctru. Cu thé 1a sy phan bd khong gian caa NO, dbi luu tai mot sé khu vuce ciia Viét Nam va
su thay d6i gia tri NO2 ddi luu theo thoi gian (theo ngay va giai doan 4-5 nam) tai cac khu
vuc nay da duoc danh gia dua trén dir liéu NO2 dbi Iuu tir thiét bi OMI/AURA [21-23]. Két
qua nghién ctru cho thay gia tri NOz dbi luu tai Viét Nam c6 khuynh huéng ting vao mua
kho (nhét 14 vao thang 2 va thang 3) va giam vao mua mua (chu yéu I3 thang 7 va thang 8)
[22]. Xét vé mit phan bb khong gian, NO, dbi luu tai khu vuc Pong Bic Bo va dong bang
song Hong c6 gia tri 16n hon so véi nhitg khu vuc con lai cua ca nude [21, 23]. Ngoai ra,
khi xét gia tri NOz ddi luu tai cac thanh phd 16n cta ca nudc, thanh phd Ha Noi ghi nhan muc
NO2 d6i luu cao nhit, tiép theo 14 thanh phé H6 Chi Minh va sau d6 1a thanh phd Da Ning
[21].

Tuy nhién, viéc danh gia dién blen ctia NO2 ddi luu trong khoang thoi gian dai (chang
han nhu 10 nam) va viéc danh gia mdi lién hé giita NO, d6i luu va cac yéu té kinh té - xa hoi
tai Viét Nam van chua dugc thuc hién. Vi vay, nghién clru nay nham tim hiéu sy thay ddi
theo thoi gian (theo ting thang va tirng nam) va su phan b theo khong gian dia 1y ctia NO2
dbi luu trén toan Viét Nam trong 11 nam (tir nim 2010 dén nam 2020). Ngoai ra, sy thay doi
ctia NO, d6i luu theo tirng nam tai timg khu vuc ctia Viét Nam cing dugc danh gia nham tim
hiéu dién bién 6 nhiém NO; tai cac khu vyc nay (gom dong bang song Hong, Tay Bic B,
Péng Bic Bo, Bic Trung Bo, Tay Nguyén, Nam Trung B, Bong Nam B9, va dong bang
song Ciru Long). Bén canh do, moi lién hé gilta gia tri NO2 d6i luu va cac yéu t6 kinh té - Xa
hoi tai timg khu vuc ciing duoc danh gia nham bude dau tim hiéu vé anh hudng cua cac yéu
tb nay dén sy 6 nhiém NO> tai Viét Nam.

2. Phuwong phap nghién ciru

Quy trinh thuc hién nghién ctru duoc thé hién tém tit trong hinh 1. Pau tién, cac loai dix
liéu bao gém gia tri NO2 ddi luu va cac loai dit liéu hd tro khac duge thu thap. Sau do, dir
lidu dugc xur Iy va phan tich nhim danh gia dién bién theo thoi gian va phan bo khong gian
cta NO, di luu tai Viét Nam.

— Thu thép dir liéu > Xir ly dir liéu Phan tich dir li¢u
| Dit liéu NO, ddi luu Dit ligu Tach timg S
dang NetCDF dang raster khu vuc Tinh toan thong ké
| Ditligu NO, dbi Iuu SR o
dang chudi thai gian Loai cac gia tri bat thuong Ve do thi

Dit liéu hd trg
—  (phét thai NO,,
kinh té-xa hoi)

Phén chia theo thang, nam, loai Phén tich cum
hinh, khu vuc phén cap

Hinh 1. Quy trinh thuc hién nghién cau.
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2.1. Phuwong phap thu thap dir liéu

Nghién ctru nay sir dung dir liéu NO, d6i luu truy xuét tir cam bién OMI cta vé tinh
AURA (OMI/AURA). Dix liéu NO» ddi luu tai Viét Nam giai doan 2010-2020 ¢ dang dir li¢u
da chiéu (NetCDF — Network Common Data Form) va dang dit liéu chudi thoi gian dugc thu
thap tir Trung tdm Dich vu Thong tin va Dir liéu Khoa hoc Trai dat Goddard thudc Co quan
Hang khong va Vil try Hoa Ky (NASA) (https://disc.gsfc.nasa.gov/datasets/OMNO2_003/).
Gia tri NO2 d6i lwu duoc cam bién OMI cia vé tinh AURA ghi nhén vao luc 13:45 moi ngay
(gid dia phuong). Nhém nghién ctru str dung dit liéu NO2 dbi luu c6 d phan giai khong gian
la 0.25° x 0.25° (dix liéu cép dé 3, OMNO2d v003), d6 phan giai thoi gian cua dir li€u 1a 1
ngay. Dé han ché sai sb cua dir liéu, nghién ctru nay chi sir dung gia tri NO ddi luu duoc
truy xudt khi @6 may che phu vao thoi diém do nho hon 30%. Sau khi di liéu dugc thu thap,
dir liéu tiép tuc duogc xur Iy dé danh gia sy phan bd khong gian va xu hudng thay dbi theo thoi
gian ctia NO, dbi luu trén toan Viét Nam va theo 8 viing, bao gdm dong bang song Hong,
Tay Bic B9, Bong Bic Bo, Bic Trung B, Tay Nguyén, Nam Trung By, Pong Nam B9, va
dong bang song Ctru Long (Hinh 2).

N 1: Bong Bac Bo
220 N W<¢>E 2: Tay Bac Bo6
s 3: Bdng béng séng Héng
. 200 . B4 5
20° N : 4: Bac Trung B6
Kilometers | 5. Nam Trung Bo
18° N 6: Tay Nguyén
A >, 7: Déng Nam B6
16° N+ = - 8: Béng béng séng Clru Long
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Qi
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Hinh 2. Vi tri dia ly cua cac khu vuc nghién cau.

Ngoai ra, dé hd tro viéc giai thich va danh gia gia tri NO2 ddi luu, luong NO; dugc thai
ra tir cac nguon thai nhan tao tai Viét Nam tir nam 2010 dén nam 2020 ciing dugc thu thap
tir bo dir liéu phat thai khi 6 nhiém toan cau (CAMS Global anthropogenic emissions) [24].
Céc ngudn thai dugc xem xét bao gom giao thong vén tai, san xuat cong nghiép, san xuat
nang lugng, hoat dong dan sinh, va dbt phu pham nong nghiép (vi du: rom ra sau thu hoach).
Ngoai ra, dé danh gia mbi quan h¢ gitta NO2 d6i luu va cac yéu té kinh té- -x@ hoi, dir liéu ve
mat d6 dan s, sé luong dan sd, thu nhap binh quan theo dau ngudi, va chi sd san xut cong
nghi¢p tai tirng khu vuce trong ca nude giai doan ndm 2010-2020 cling dugc thu théap tur trang
thong tin cua Tong cuc Thong ké (https://www.gso.gov.vn/).

2.2. Phuong phap xu Iy dir liéu

2.2.1. Dit liéu NO2 dbi luu dang NetCDF

Phian mém ArcMap dugc su dung dé chuyén dir liéu NO d6i lvu ¢ dang da chiéu
(NetCDF) thanh dang raster nham the hién gia tri cuia NO2 doi luu trén toan Viét Nam dudi
dang hinh anh. Céc gia tri thong ké, bao gom gid tri trung binh, gia tri nho nhat, gia tri 16n
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nhit, va d6 1éch chuan ciia NO2 ddi luu ciing dugc tinh toan bang phan mém ArcMap. Sau
d6, dit lidu raster thé hién gia tri NO2 ddi luu toan Viét Nam duge tach theo 8 khu vue, bao
gom dong béng song Hong, Tay Bic Bo, bong Bic B0, Bic Trung B9, Tay Nguyén, Nam
Trung B9, Pong Nam B9, va dong bang séng Ctru Long. Tiép theo, gia tri NO2 dbi Iuu cua
cac khu vuc nay dugce tinh toan thong ké theo gia tri trung binh, gi4 tri nho nht, gia tri 16n
nhét va do 1éch chuan. Céc gia tri thong ké nay duoc st dung dé v& dd thj biéu dién sy thay
dbi gia tri NO2 d6i luu cia ting khu vuc giai doan nim 2010-2020.

2.2.2. Dit liéu NO, d6i luu dang chudi thoi gian:

Dit liéu NO2 d6i luu trén toan Viét Nam ¢ dang chudi thoi gian theo timg ngay tir nam
2010 dén nam 2020 duoc kiém tra dé loai bo cac gia tri bat thuong. Sau d6 gia tri trung binh
thang va do 1éch chuan ctia NO2 dbi luu duoc tinh toén va st dung dé v& db thi thé hién su
bién thién NO, d6i luu tai Viét Nam theo thoi gian.

2.3. Phwong phdp phdén tich cum phdn cdp (hierachical cluster analysis)

Phu:ong phap phan tich cum phan cap (hierachical cluster analysis) dugc su dung dé danh
gia moi lién hé gitra cac diéu kién kinh té-xa hoi va NO, d6i luu tai mién Bic (bao gbm dong
bang song Hong, Tay Bic Bo, Dong Bic Bo, Bac Trung B9), nnen Trung va Tay Nguyén
(bao gdbm Tay Nguyén va Nam Trung B9), va mién Nam (bao gdm Pong Nam Bo va dong
bang song Curu Long). Phan mém Orlgln Pro 2020 (Orlgln USA) duoc st dung de phan tich
cum phan céap cac bién NO2 d6i luu va yéu t6 kinh té-xa hoi, bao gdm mat do dan sd, sb luong
dan sd, thu nhap binh quéan theo dau nguoi, va chi s6 san xudt cong nghiép. Su phan cum cac
bién nay duoc thyc hién dya theo phuong phéap “trung binh nhém” (group average). Khoang
cach dung dé phan cum duoc tinh theo cong thirc sau [25]:

d =1-corr (Xj, X) 1)

Trong d6 d 1a khoang cach giita bién j va bién k. corr (x;, X«) 12 tvong quan Pearson giira
bién j va bién k [25].

3. Két qua va thao luin

3.1. Dién bién gia tri NO> doi luu tai Viét Nam giai doan nam 2010-2020

Bang 1 thé hién gia tri NO, d6i Iuru trung binh toan Viét Nam giai doan nam 2010-2020.
Nhin chung, trong giai doan ndy gia tri trung binh cua NO d6i luu khéng ¢ su dao dong
dang ké qua cac nam (gia tri nho nhat - 16n nhat: 1,04-1,16 x10'® mol/cm?). Ngoai ra, ty sb
giita trung binh NO2 ddi luu theo tirng ndm va trung binh NO, di luu giai doan nam 2010-
2020 (mean/meanzoi0-2020) chu Yéu dao dong xung quanh 1, chung to gia tri trung binh NO>
d6i luu tir nam 2010 dén nam 2020 dao dong khong dang ké so vai gia tri trung binh trén
toan giai doan nghién ctru. Vao nam 2020, gia tri NO2 ddi luu trung binh toan Viét Nam c6
su giam nhe so voi nam 2019. Piéu nay c¢o thé do anh huong cua cac dot gidn cach xa hoi
trén ca nudc trong dai dich COVID-19, din dén giam cac hoat dong giao thong van tai va
giam lugng NO2 phat thai tir loai ngudn thai nay. Téng lugng phat thai NO, va lugng NO;
thai ra tir hoat dong giao thong van tai vao nam 2020 tai Viét Nam cling c0 su suy giam so
v&i cac nam trude do (Hinh 3a).

Bang 1. Gia tri NO, di luu (x10'%) toan Viét Nam tir nim 2010 dén nam 2020.

Niam Mean Mean/Mean2010-2020 SD Min Max
2010 1,12 1,03 0,49 0,74 2,51
2011 1,08 1,00 0,33 0,72 1,81
2012 1,04 0,96 0,50 0,66 2,29
2013 1,05 0,97 0,35 0,65 1,77

2014 1,08 1,00 0,39 0,69 1,93
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Nam Mean Mean/Mean2010-2020 SD Min Max
2015 1,06 0,98 0,26 0,84 1,58
2016 1,16 1,07 0,35 0,82 1,75
2017 1,07 0,99 0,28 0,73 1,55
2018 1,06 0,98 0,27 0,78 1,67
2019 1,13 1,04 0,36 0,79 1,99
2020 1,08 1,00 0,35 0,74 2,00

Pon vi: mol/cm? Mean: Trung binh; Meanzoio-2020; Trung binh nam 2010-2020; SD: D6 léch chuan;
Min: Gia tri nho nhét; Max: Gia tri I6n nhat.

Theo dit liéu phat thai NO2 tir bd dir liéu phat thai khi 6 nhidm toan cau (CAMS Global
anthropogenic emissions) [24], trong giai doan nim 2010-2020, NO; tai Viét Nam chi yéu
duoc thai ra tir cac hoat dong giao thong van tai, san Xuét nang lugng, va hoat dong cong
nghiép (Hinh 3). Mtrc dong gép trung binh caa cac ngudn thai nay vao tong lwong NO; tai
Viét Nam giai doan 2010-2020 lan Iuot I 35%, 29% va 22% (Hinh 3b). Luong NO; phét
thai tir hoat dong san xuit nang luong giam dan tir nam 2015 (Hinh 3a), tvong Gmg véi sy
suy giam cua tong lugng phat thai NO2 tai Viét Nam (Hinh 3b). Tuy nhién, gia tri trung binh
ctia NO, di luu toan Viét Nam khong c6 sy dao dong déang ke (Bang 1), nguyén nhan c6 thé
do hoat dong san Xudt nang luong ¢ nudc ta tap trung chu yéu tai mot sé khu vue, chang han
nhu d6ng bang song Hong. 'Vivay, mac du luong phat thai NO2 giam nhung gia tri NO2 d6i
lru trung binh trén toan quéc khong thé hién xu hudng giam o rét.
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Hinh 3. Lugng phat thai NO; tai Viét Nam phan loai theo ngudn thai tir nam 2010 dén nam 2020.

o
o

3.0
--#---Trung binh thang
_ 2+ Nhd nhét
< 551 . e Lén nhét
L
©
£
v 2.0
S d
3 15- - % .
B %
rcf\i A o ‘ I.\"' . %
5% 1.0 i. é{\tn? i' ir . i} <% a
b it
| T
6
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Hinh 4 cho thdy su thay ddi theo thang ciia NO2 ddi luu tai Viét Nam. Nhin chung, gia
tri NO, dbi luu dat mirc cao nhit vao thang 3 va thang 4, sau d6 c6 xu hudng giam dan tir
thang 5 cho tdi thang 9 va cudi cling ting nhe tir thang 10. Sy gia ting NO, dbi luu vao thang
3-4 ¢6 thé do anh huodng cta hoat dong d6t phu phdm nong nghiép (vi du rom ra) sau thu
hoach vi hoat dong nay tang manh vao giai doan thang 3-4, déc biét tai khu vuc dong bang
song Hong va cac nude lang giéng nhu Lao, Myanmar, va Thai Lan [26]. Ngoai ra, NO2 phat
thai tir hoat dong d6t rom ra tai cac nudc nay c6 thé duoc van chuyen dén khu vyc mién Bic
nude ta theo gid mia déng bic vao giai doan thang 3-4 [26], gop phan lam gia ting NO, dbi
luru tai khu vye ndy. Vao cac thang 5-9, tin sudt va luong mua tai cac khu vuc trén ca nudc
gia tang. Vi vdy, su suy giam NO, dbi luu vao giai doan thang 5-9 c6 thé do anh hudng cua
mua gitp ria troi cac chat khi 6 nhiém. Bén canh d6, vao giai doan thang 5-9, cac hoat dong
d6t phu phadm nong nghiép giam [27], dan dén giam luong phat thai NO2 va gia tri NO, d6i
luu.

3.2. Su phdn bo khong gian cua NO- doi luu tai Viét Nam giai dogn nam 2010-2020

Hinh 5 va hinh 6 thé hién sy phan bd theo khéng gian dia 1y ciia NO, d6i luu trung binh
toan Viét Nam giai doan nam nam 2010-2020. Dya vao két qua phan tich, c6 thé théy dé)ng
bang song H6ng c6 gia tri NO, dbi luu cao nhét ca nudce. Cac ngudn thai NO2 chinh tai khu
vuc nay bao gom hoat dong giao thong vén tai, hoat dong cong nghiép, va san Xudt nang
luong [28]. Lugng NO2 dugc thai ra tir cac nguon nay lan luot chiém khoang 40%, 35%, va
20% tong luong phat thai NO: tai dong bang song Hong [28]. Ngoai ra, cac nha may nhiét
dién d6t than & nudc ta tép trung chu yeu ¢ cac tinh Quang Ninh, Hai Phong va Hai Duong
(thudc dong bang song Hong) [29— 30] Nhiét dién dot than 13 ngudn cung cép dién chu yéu
& nudc ta va dong gop khoang 50% tong lugng san xuat dién ctia ca nudc [31]. Bén canh do,
qua trinh ddt than dugc xem 1a mot trong cac nguén thai NO2 chu yéu [32], vi thé sy van
hanh cuia cac nha may dién nay c6 thé gop phan lam cho lugng NO, dbi luu tai dong bang
s6ng Hong 16n hon khi so sanh v&i nhitng khu vure con lai cia ca nudc.
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Hinh 5. Gia tri trung binh NO, ddi luu giai doan 2010-2020 tai Viét Nam.

Gia tri NO2 ddi luu tai cac khu vuc Dong Bic B9, Tay Bic Bo, va Béc Trung B nhin
chung ciing khé cao. Ngudn thai NO, chinh ¢ nhitng khu vuc nay c6 thé bao gdm hoat dong
giao thong vén tai, sinh hoat (chang han nhu niu nuong dung nhién liéu than va khi gas) va
san xuét cong nghiép [28]. Trong d6, khu san xuat thép Thai Nguyén & Dong Bac B0 cling
c6 thé gop phan lam tang gia tri NO2 ddi luu tai khu vuc ndy vi qua trinh san xuét thép 1a mot
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trong nhirng ngudn phat thai NOz [33-34]. Ngoai ra, diéu kién khi hau tai khu vic mién Bac
nude ta, chang han nhu nhiét do khong khi, ciing c6 thé gop phan lam ting gia tri NO2 d6i
luwu tai khu vire nay. Vo cac thang tir 12 d&én thang 4 ciia nam tiép theo, nhiét d6 cta khong
khi tai khu vuc phia Bic nhin chung thip hon so véi cac khu vuc phia Nam. Sy suy giam
nhiét do khong khi c6 thé 1am giam d6 cao cua tang xdo tron khi quyén, tir d6 han ché su
phan tan ctia NO2 trong khdng khi va 1am cho ham luong NO2 trong tang d6i luu gia ting.

Hai khu vuc c6 gia tri NO2 ddi luu trung binh thap nhat ca nude giai doan nam 2010-
2020 la Tay Nguyén va Nam Trung Bo (Hinh 6). Hoat dong giao thong van tai va sinh hoat
(chang han nhu d6t than va khi gas dé niu nudng) c6 thé 1a cac ngudn thai NO2 chinh tai khu
vuc ndy. Khu vue Dong Nam B va dong bang séng Ctru Long c6 gia tri NO dbi luu trung
binh cao hon so véi cac khu vuc con lai cua phia Nam (Hinh 6b). Tuy nhién, hinh 5 cho thy
khu vuc ¢6 NOz dbi luu cao chu yéu tap trung tai thanh phd HO6 Chi Minh va cac khu vuc
xung quanh, chang han nhu cic tinh Dong Nai, Binh Duong, va Long An.
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Hinh 6. Gi tri trung binh nam NO2 dbi luu tai cic 8 ving tir nim 2010 dén nam 2020.

Hinh 7 thé hién dién bién gia tri NO2 d6i luu trung binh tai thanh phd Ha Noi va thanh
phd HO Chi Minh tir ndm 2010 dén nam 2020. Nhin chung, NO, déi luu tai hai thanh phé
nay c¢6 khuynh huéng gia tang tir nim 2010 dén nam 2020 va ty 1é thuan véi mat do dan s6
(thanh phé Ha Noi: R? = 0,79, thanh phé H6 Chi Minh: R?= 0,86) (ngoai trir vao nam 2020,
mitc 4o NO2 ddi lru giam tai thanh phd Ha Noi). Ca hai thanh phd nay déu c6 mét do dan sb
va sd luong dan s6 cao nhét ca nude. Do do, NO:2 tir nhirng hoat dong giao thong van tai va
sinh hoat dugc xem 1a mot trong nhitng ngudn thai NO, chi yéu tai thanh phd Ha Noi va

thanh phé H6 Chi Minh.
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Hinh 7. Gia tri NO2 d6i luu trung binh nam 2010-2020 tai Ha Noi va thanh phé H5 Chi Minh.
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3.3. Moi lién hé giita cac yéu té kinh té - xa hoi va gid tri NO, doi luu

Phuong phap phan tich cum phan cap (hierachical cluster analysis) dugc str dung de
danh gia mdi lién hé gitra NO, ddi luu va cac yéu t6 kinh té- -xd ho1, bao gém chi so san xudt
cong nghiép, thu nhap binh quan theo dau ngudi, mat d6 dan sd, va sb luong dan sb. Két qua
phan tich cum phén cap dugc trinh bay trong hinh 8. Cac khu vyc c6 gia tri NO2 doi luu va
diéu kién kinh t€ - xa hoi twong tu nhau dugc gop chung dé phén tich cum, bao gom mién
Bic (Pong Bic Bo, Tay Bic B0, dong bang song Hong, va Béc Trung B9), mién Trung va

Tay Nguyén (Nam Trung B¢ va Tay Nguyén), va mién Nam (gém Dong Nam B¢ va dong
bang song Ctru Long).

(a) Mién Bac (b) Mién Trung va Tay Nguyén
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Hinh 8. Két qua phan tich cum phan cap cia NO dbi luu va cac yéu t6 kinh té-x4 hoi tai mién Bic,
mién Trung va Tay Nguyén, va mién Nam. DS: Dan s6; SXCN: San xuat céng nghiép.

Dua theo két qua phan tich cum phan cap, cac bién c6 gia tri khoang cach tuong tu nhau
thi duoc gop chung cum, thé hién cac bién nay co mdi lién h¢ voi nhau. Hinh 8 cho thay tai
mién Béic va mién Nam, NO2 ddi luu c6 mdi lién hé voi sd lugng dan s6, mat do dén s, va
thu nhap binh quéan (Hinh 8a, 8c). Két qua nay ciing cho thay gia tri NO, d6i luu tai mién
Béc va Nam c6 thé chiu dnh huéng ciia s d6 thi hod, déic biét tai hai thanh pho I6n Ha Noi
va thanh pho Ho6 Chi Minh. Sy gia ting s6 luong dan sd 1a mot trong nhitng nguyén nhan
chinh dan dén su gia ting mat do phuong tién giao thong van tai - mot trong nhirng nguon
thai chinh ctia NO2 tai Viét Nam. Vi vay sur gia ting sd luong va mat do dan s gop phan lam
tang ham lugng NO2 dbi luu.

Ngoai ra, két qua phan tich cum tai khu viyc mién Bac va mién Nam cling cho thay tai
hai ving nay, gia tri NO> d6i Ivu va thu nhap binh quéan theo du nguoi c6 mdi lién hé voi
nhau vi cac bién nay duge gop chung cum (Hlnh 8a, 8c). Thu nhdp binh quén theo dau nguol
tang thé hién sy phat trién kinh te tuy nhién mdi lién hé giita bién thu nhap va NO; dbi luu
cho thay sy phat trién ciia kinh té c6 thé anh huong dén su gia ting lugng NO, dbi luu do
NO; phat thai tir cac hoat dong san xuat va kinh doanh thuong mai. Vi vay, dé gop phan phat
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trién bén viing, cac giai phap nhu san xuat sach, tiéu dung xanh, va kinh té tudn hoan 13 can
thiét nham giam thiéu 6 nhiém khong khi nhung van bao dam su phat trién vé kinh té.

Dbi v6i mién Trung va Tay Nguyén, két qua phén tich cum phan cép cho thay NO 601
luu tai khu vue nay co mbi quan hé mat thiét vi chi s6 san xuit cong nghiép. Day 1a chi sd
thé hién toc do ting truong san xudt ciia nganh cong nghiép va duoc tinh toan theo ty 18 phan
tram gitta khdi lugng san xuét cong nghiép tao ra trong ky hién tai so v6i khdi luong san xuat
cong nghiép ky gbc. Theo két qua phan tich, gia tri NO2 d6i luu trung binh tai khu vic mién
Trung va Ty Nguyén 1a thap nhit so v6i nhitng khu vuce con lai cta ca nuwéc (Hinh 5 va Hinh
6). Ngoai ra, 5O luong dan 5O va mat d6 dan s0 tai khu vyc nay ciing kha thép s0 voi mién
Bic (thdp hon 0,45 1an) va mién Nam (thap hon 0,61 1an). Vi viy, tai mién Trung va Tay
Nguyén, phat thai NO2 tir cac hoat dong san xuit cong nghiép co thé CO tac dong dén su 6
nhiém khong khi rd nét hon, dan dén NO2 dbi luu tai khu vuc nay c6 mbi lién hé 1 rang hon
v6i chi s6 san xuat cong nghiép.

4. Két luén

Trong nghién ctru nay, gia tri NOz dbi luu truy xuét tir dir liéu cam bién OMI trén vé tinh
AURA dugc sur dung dé danh gla dién bién NO2 d6i luu tai Viét Nam tir nam 2010 den nam
2020. Ngoai ra, mdi quan hé giita NO2 ddi Iuu va cac yéu té kinh té - xa hoi, bao gém thu
nhap binh quan, mat do dan 30, $6 luong dan s6, va chi sb san xuét cong nghiép, cling dugc
danh gia nham budc dau tim hiéu méi lién hé cia cac yéu td nay dén gia tri NO, d6i luu. Két
quéa nghién ctru cho thiy gi trj trung binh NO, dbi luu trén ca nudc giai doan nam 2010-
2020 dao dong khong dang ké. NO, ddi luu trung binh ¢6 su giam nhe vao nam 2020 va diéu
nay c6 thé do anh huong ciia cac dot gian cach xa hoi trén ca nudce trong dai dich COVID-
19. Ngoai ra, gia tri trung binh ctia NO2 d6i luu tai Viét Nam c¢6 xu hudng ting vao mua khd,
dic biét 1a thang 3 va thang 4, va giam vao mua mua, dic biét tir thang 5 dén thang 9.

Xét vé sy phan bo theo khong gian dia 1y, nghién ctru ndy cho thiy trong giai doan nim
2010-2020, dong bang song Hong 1a khu vuc c6 gia tri NO2 dbi luu trung binh cao nhat ca
nudce. Ngoai ra, Tdy Nguyén va Nam Trung B 1 hai khu vuc c6 gia tri NO2 ddi luu thap
nhét ca nude. Bén canh do, NO, ddi luu tai cac thanh phé 16n nhu thanh phé Ha Noi va thanh
ph6 H6 Chi Minh ¢6 xu huéng ting trong giai doan nam 2010-2020 va ty 1¢ thuan voi mat
d6 dan s6. N ghién ctru nay cling cho théy gia tri NO2 dbi luu c6 méi lién hé voi mat do dan
s, s luong dan s6, va thu nhép binh quéan theo dau nguoi, dac biét tai khu vuc mién Béc va
mién Nam.

Két qua ctia nghién ctru ndy gop phan cung cip thong tin vé su 6 nhiém NO2 trén toan
Viét Nam va tai tig khu vuc ctia ca nude. Cac nghién ctru tiép theo c6 thé danh gia mdi lién
hé cua cac yéu td tu nhién, kinh té-xa hoi dén gia tri NO2 dbi luu, chfmg han nhu diéu kién
thoi tiét, sb lwong nha may trong khu vuc, va mat do giao thong. Ngoai ra, nghién ctru nay
danh gi4 dién bién NO, ddi luru theo timg thang va timg ndm. Trong cac nghién ctru tiép theo,
su thay d6i cia NO2 déi luu theo timg ngdy c6 thé duoc xem xét va danh gia nham tim hiéu
chi tiét hon dién bién theo thoi gian cua gia tri NO, ddi luu.

Dong gop cua tac gia: Xay dung y twong nghién ctru: N.-T.T.N., N.T.H.; Thu thép dir liéu:
T.P.T., NH.GH,; Xt ly so ligu: T.P.T., NT.H, N.T.T.N.; Viét ban thdo bai bao: T.P.T.,
N.H.G.H., N.T.T.N.; Chinh stra bai bao: N.T.T.N.

Loi cam on: Bai bio hoan thanh nhd vao ngudn dit liéu NO2 di luu cung cip boi Trung tam
Dich vu Thong tin va Dt li¢u Khoa hoc Trai dat Goddard (GES DICS, NASA), dir liéu phat thai
NO2 toan ciu CAMS Global Anthropogenic Emissions, va dit liéu vé didu kién kinh té-xa hoi tai
cac khu vy trén ca nude cung cap boi Tong Cuc Thong ké.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ctru cua tap thé tac
gia, chua dugc cong bd ¢ dau, khong duoc sao chép tir nhitng nghién ctru trude day; khong co
sur tranh chap loi ich trong nhom tac gia.
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Evaluation of tropospheric nitrogen dioxide (NO2) over Vietnam
in the period of 2010 and 2020

Nguyen Thi Tuyet Nam!*, Tran Phuoc Tan!, Nguyen Hoang Gia Huy?, Nguyen Thi
Hoal

! Faculty of Environment, Saigon University; ntnam@sgu.edu.vn;
drawt2003@gmail.com; giahuy61103@gmail.com; nthoa@sgu.edu.vn

Abstract: Tropospheric nitrogen dioxide (NO2) indicates the total number of NO>
molecules per unit area in a column of atmosphere from the ground surface to the
tropospheric layer. In this study, tropospheric NO, data retrieved from the OMI sensor
onboard the AURA satellite was used to investigate the spatial and temporal variation of
tropospheric NO2 in Vietnam from 2010 to 2020. Additionally, relationships between the
tropospheric NO2 and several socio-economic parameters, including average income,
population density, number of populations, and index of industrial production, were
evaluated using hierarchical cluster analysis to understand the effect of these parameters on
the tropospheric NO in Vietnam. The results revealed that the average tropospheric NO>
over Vietnam experienced a moderate fluctuation between 2010 and 2020. In addition, the
dry season (i.e., March and April) and rainy season (i.e., May to October) tended to have
the highest and lowest values of tropospheric NO2, respectively. Regarding the spatial
variation, the highest and lowest tropospheric NO> values were observed in the Red River
Delta and the South-Central Coast of Vietnam, respectively. Based on the hierarchical
cluster analysis, tropospheric NO> in the northern and southern areas showed relationships
with population density, number of populations, and average income. This study thus
provides information about tropospheric NO2 in Vietnam over a long-term period and
supports decision-making related to reducing NO2 pollution.

Keywords: NO»; Tropospheric NO»; Satellite; OMI/AURA; Vietnam.
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Tém tit: Nghién ctru nhim muc tiéu danh gia tinh dé bi ton thuong (DBTT) do bién ddi
khi hau (BDKH) ¢ quy md cap tinh, thi diém tai tinh Tay Ninh dén nam 2030. Trén co s
diéu tra, khao sat, tham van chuyén gia, phuong phéap chi sb va ky thuét GIS, tac dong tiém
tang ciia BDKH (PI) dugc danh gia thong qua kha niang phoi nhiém (E) va tinh nhay cam
(S) ctia hé thong. Két qua dénh gia tong hop murc do (tirc tri s6 PI) va pham vi (ttc dién tich
6 Pl 16n) chi ra méi quan tdm tai Trang Bang, Chau Thanh, Bén Cau, T4n Bién va Téan
Chau. Tiép sau do6, kha ning thich ing (KNTU) véi BDKH (AC) phén theo khu vure, nguon
luc va ddi tugng dugc danh gia tong hop thong qua ngudn nhan lyc, tai chinh, vat chat va
thé ché. Tir d6, tinh DBTT do BPKH (V) dugc chi ra trong mdi quan hé véi cac thach thirc
hay rao can lién quan dén E, S, AC clia hé thong Chi s6 V hién mirc trung binh thap (cao
nhat tai Trang Bang, Bén Cau), chi phdi chii yéu bai AC va E. Xét dén nam 2030, dé cai
thién tinh trang DBTT, tang cuong hi¢u qua trng pho BDKH tai tinh Tay Ninh, doi hdi gia
tang AC t6i thiéu 1/2 mic ki vong, theo d6, ddu tu phat trién cac ngudn luc thich tng nén
duoc uu tién, tiép sau 1a nhitng giai phap d6i pho véi cac didu kién bét loi ctia khi hau.

Tir khéa: Bién doi khi hau; Kha nang thich tng; Sy phoi nhiém; Tinh nhay cam; Tinh d&
bi ton thuong.

1. Mé dau

Bién d6i khi hau (BDKH) tir 1au di 1a rdo can cua qua trinh phat trién. Tac dong cua
BBKH khi xem xét doc 1ap v6i kha ning thich cia cac dbi tuong, linh vue, khu vuc c6 lién
quan c6 thé dan dén nhimng nhan dinh sai 1am nhu cudng diéu tic dong tai noi nay nhung
xem nhe tac dong tai noi khac. Tiép can danh gia tinh dé bi ton thuong (DBTT) do BDKH
timg budc cai thién han ché néu trén, dong thoi tao dong luc cho sy diéu chinh va phat trién
[1] Céc quan diém va phuong phap luan khac nhau hinh thanh ba huéng nghién ctru co ban
vé tinh DBTT: do sy phoi nhiém tiém tang vdi cac hiém hoa ty nhién; do kha néng thich tng
(KNTU) x4 hai (gém stc chdng chiu va kha ning phuc hdi trude cac mdi nguy); hoic do ca
hai khia canh néu trén tai mot khu vuc dia Iy cu thé [2—3]. Tinh DBTT do BPKH dugc hiéu
1a nhitng tac dong con lai sau khi thuc hién cac giai phap thich tng; cu thanh tir sy phoi
nhiém véi mdi nguy (E), tinh nhay cam (S) va KNTU (AC) cua hé théng [4-5]. Hé thong cac
chi thi va phuong phap chi s6 thuong duoc st dung trong nghién ctru, danh gia riéng biét
timg cdu phan E, S, AC [6-8] hodc danh gia tong hop cé4c tac dong tiém tang (PI) cling nhu
tinh DBTT do BDKH (V) [©] béi tinh wu viét trong nhan dién cac khiém khuyét ctia hé thong,
phan cap wu tién va hd trg ra quyét dinh [1].

Tay Ninh la tinh thuoc mién Pong Nam Bo, bén canh nhirng thanh tuyu vé phat trién kinh
té - xa hoi 1a hang loat van d¢ lién quan dén BDKH va thién tai [10]. Trong hon 3 thap ki gan
day, nhiét do trung binh nim c6 xu thé gia ting 0,028 °C/nam, du bao ting 3,6°C (RCP8.5)
vao cudi thé ki 21 so véi giai doan 1986-2005 [11].
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Tuong tu, cac s6 lidu ung voi luong mua ndm la +7,95-8,8 mm/nam va +22-26%
(RCP8.5) [12]; tng v6i muc nudc trung binh tai tram GO Dau trén song Vam Co6 Pong 1a
+0,46 c;m/nam va +49 cm (RCP8.5). Theo d6, dién tich ngap triéu va ngap 1i ndm 2100 wdc
tinh khoang 9.557 ha va 29.805 ha, tuong ung 2,4% va 12,6% dién tich toan tinh. Xam nhap
min (XNM) c6 déu hiéu tang cuong ¢ khu vuc ha luu song Sai Gon - Béng Nai nhung anh
huong khong déang ké dén cac hoat dong dan sinh, kinh té trén dia ban tinh (vao cubi thé ki,
d6 min cao nhit trong song chi khoang 1,5%o) [13]. Bén canh dé, trong bdi canh BDKH,
cac hién tuong giong 16¢, mua 16n, mua trai mua... xay ra thuong xuyén va phtrc tap hon,
anh huong dang ké dén hoat dong san xuat, tai san ciing nhu chét lugng cude song cua cong
ddng dan cu, dic biét tai cac huyén Trang Bang, Tan Bién, Bén Cau va Go Dau..

Trong nghién ctru nay, cac phuong phap diéu tra, khao sat, tham van chuyén gla phuong
phap chi s6 va ky thuat GIS duoc sir dung nham muc tiéu danh gia tinh DBTT do BPKH tai
tinh Tay Ninh dén nam 2030. Cy thé nhu sau:

- Tac dong tiém tang cia BDKH dugc danh gia thong qua kha nang phoi nhiém va tinh
nhay cam cua hé théng: xac dinh cac yéu tb BDKH tac dong dang ké; cac dic diém tu nhién,
kinh té, xa hoi (TN, KT, XH) nhay cam; cac khu vuc, linh vyc tiém tang tac dong cua BDKH.

- KNTU vé6i BPKH cua hé théng duge xem xét nham xac dinh cac ngudn luc con han
ché, céc khu vuc déang quan tdm va cac khiém khuyét trong KNTU cua cong dong dan cur
(CPDC) va chinh quyén dia phuong (CQDP).

- Xac dinh cac khu vuc DBTT, nhan dién cdc nguyén nhan lién quan dén su phoi nhiém,
tinh nhay cam hoac KNTU véi BDKH - dong gép co sé quan trong cho viéc hoach dinh cac
giai phap tng pho tuong thich.

2. Phwong phap nghién ciu
2.1. Poi tuwong va pham vi nghién cizu

- P6i tugng nghién ctru: linh vye ndng nghiép; phi néng nghiép (cong nghiép, dich vu,
du lich, xay dung, giao thong, ning lugng); mot sd khia canh xa ho1 (gido duc, y té); cong
ddng dan cu; co quan quan 1y chuyén nganh; chinh quyen dia phuong.

- Pham vi khong gian: tinh Tay Ninh, chi tiét dén cap huyén bao gom Dwong Minh Chau,
Chéu Thanh, Trang Bang, Bén Cau, GO Dau, Hoa Thanh, Tan Bién, Tan Chau, TP. Tay Ninh
(Hinh 1).

- Pham vi thoi gian: tac dong va tinh DBTT do BPKH dugc danh gia d¢én nam 2030.

- Gidi han nghién ciru: do han ché cua phén mém SimCLIM, kich ban bién ddi ctia mot
s6 hién tuong khi hau cyc doan (nhu bio, ap thap nhiét d6i, gié mua, rét dam, rét hai, ning
néng, han han) va kich ban lugng mua cyc tri (gom lwong mua 01 ngay 16n nhat trung binh,
lwong mura 05 ngédy 16n nhat trung binh) khong thudc pham vi ctia nghién ciru nay.

2.2. Phurong phdp diéu tra, khao sat

Diéu tra, khao sat, thu thap thong tin, dir liéu phuc vu danh gia KNTU véi BDKH:

- Cong dong dan cu: Trén co so cac diéu kién ty nhién (vi tri dia 1y, dia hinh, tinh hinh
thién tai...), dic diém khu vyc (thanh thi, nong thon), diéu kién t6 chirc. .., tién hanh diéu tra,
khao sat (400 phiéu, phan bd 100 phiéu/huyén) vé dic diém dan cu; kién thirc, thai do, hanh
dong img ph6 BDKH cua CBDC; cac nguén luc sinh ké ho gia dinh (nhan lyc, tai chinh, vat
chat, x4 hoi...) tai cac khu vuc dai dién, bao gdm Thanh phd Tay Ninh (phudng 1, phudng 3
va Ninh Son), Huyén Chau Thanh (xa Tri Binh, Hoa Hoi va thi tran Chau Thanh), Huyén
Bén Cau (xi Long Chir, Tién Thuan va thi trin Bén Cau), Huyén Trang Bang (xi Phudc Chi,
An Hoa va thi tran Trang Bang).

- Chinh quyén dia phuong: Diéu tra, khao sat (250 phiéu) kién thuc, thai do, nhiém vu
va hanh dong trng pho BDKH cua can bd quan Iy (CBQL) tai cac S&, ban, nganh chirc nang,
UBND céac huyén/ thi, Céng ty TNHH MTV Cép thoat nudc va Cong ty Dién lyc Tay Ninh.
Thu thap thong tin, tai liéu, dit liéu lién quan dén cong tic quan Iy nha nudc vé BPKH: co
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cAu td chuc, nhan sy, chuc nang, nhiém vy; nguén lyc phat trién KTXH va ung phé BDKH
(thé ché - chinh sach, nhan lyuc, tai chinh/ngan sach, vat chét, xa hoi...); tinh hinh 16ng ghép
van dé BPKH vao cac quy hoach, ké hoach phat trién; diéu hanh/ phéi hop trién khai cac ké
hoach, chuong trinh, dy an, hoat dong ing pho BDKH va két qua dat duoc...
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Hinh 1. Pham vi nghién cuau.

2.2. Tham vdn chuyén gia

Trén co s& cac nghién ctru trong va ngoai nudce o lién quan [14-19], bo chi thi (BCT)
danh gia tinh DBTT do BPKH duoc thiét 1ap so bo trude khi tham van y kién chuyén gia (30
chuyén gia) nham diéu chinh, bd sung va hoan thién -hudng dén muc tiéu dam bao tinh dai
dién, hé thong va kha thi. Trong d6, cac yéu t6 BPKH va tinh chat co ban duoc thé hién; cac
dic diém chinh yéu cua hé thong dugce xem xét trong mdi quan hé véi tinh nhay cam BDKH;
cac nguén luc phat trién duoc nhén dién phu hop déng thoi phan anh KNTU vo1 BDKH.

2.3. Phuwong phdp chi sé

Ap dung dé danh gia tac dong tiém tang va tinh DBTT do BPKH tai tinh Tay Ninh. Céc
buéc thyc hién (1-4) dugc mo ta nhu sau:

(1) Thiét 1ap bo chi thi (BCT) phuc vu dénh gia:

BCT danh gia V tai tinh Tay Ninh gdém 72 chi thi duoc phéan loai, phan cép, gan trong
s6 phut hop. Theo tinh chét (trong mdi quan h¢ v6i BDKH), bd cuc BCT gbém 03 ciu phan
(E, S, AC) - nhin chung dap tng tinh hé thong, dai dién va kha nang thu thap dir liéu:

+ BCT danh gia E (Bang 2): Xem xét 7 hién tugng (13 chi thi), gom nhiét d6 (2), luong
mua (2), giéng bao (2), 1d (2), han (1), XNM (1) va ngap lut (3).
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+BCT danh gia S (Bang 3): Tiép can 3 nhom dic diém (19 chi thi), gdm ty nhién (lién
quan dén tai nguyén rumg, dat va nudc, 7), kinh té (dién tich san xuét, sy phu thudc vao kinh
té néng nghiép, 6) va xa hoi (dic diém dan cu, lao dong va viéc lam, 6).

+BCT danh gia AC (Bang 5): Tap hop 4 nhom ngudn luc thich ing cua CbDC va CQDP
(40 chi thi), gom nhan lyc (nhu lao dong, trinh d9, sirc khoé, nhén thic vé BDKH; 13) Tai
chinh (quy m6 nén kinh té, ngan sach dau tu, von tich luy, sy da dang cac ngudn thu; 5) Vit
chit (ha tang cong cong, ung ctru sy ¢ thién tai, co s& vt chat ho gia dinh; 17) Thé ché -
chinh sach BDKH (hé théng quan 1y nha nuée Y BDKH, chinh sach tmg ph6é BPKH, chinh
sach phat trién 10ng ghép van dé BDKH, 5).

(2) Chuén hoéa gia tri ctia cac chi thi

Céc chi thi khac nhau c6 y nghia gia tri va don vi khac nhau, vi thé can chuin hoa vé
cung thang gia tri tir 0-100. Di v6i c4c chi thi ti 16 (%), néu ti 1é dugc Xét trong cling mot hé
thdng (todn ving nghién ctru), gia tri chudn hoa twong dwong gié tri ti 16. chi thi dugc chuan
hod bang cach giit nguyén gid tri va bo don vi %. Ddi voi ngap lut va XNM: do anh hudng
khac biét gifta cac khoang gia tri nén do sau ngap va do min dugc chuan hoéa nhu sau: 0,1-
0,3m va 0-1%o tuong tng 0-25; 0,3-0,5 m va 1-4%o tuong tmg 25-50; 0,5-1 m va 4-18%o
twong ung 50-75; 1,0-3,0 m va 18-33%. twong ung 75-100.

(3) Tinh toan chi sé téng hop

Tinh toan cac chi s6 tong hop (E, S, AC) trén co s6 gia tri chuan hoa cia chi thithaiva
trong s6 wu tién wi (duoc tinh toan bang tich sé gitta trong s6 riéng va cac trong s6 nhom cua
chi thi i [1, 4]. Chi s6 PI bang trung binh nhan cua chi s6 E va S (thay vi trung binh cong)
nham dam bao Pl tai mot khu vuc chi dugc xét (> 0) khi dong thoi hién dién yéu to phoi
nhiém va khia canh nhay cam véi BPKH tai khu vue d6. Chi s6 V 1a ham sé caa chi s E, S
va AC hay PI va AC, dugc tinh toan bang cac cong thuc duéi day [20-21]:

E=ZEi*WEi S=ZSi*WSi Pl = VE*S
i=1 i=1
AC = ZACi X Wi V= (WE*S 4 100 — AC),/2

i=1

Trong d6 E, S, PI, AC, V lan luot la chi s6 phoi nhiém, chi s6 nhay cam, chi s6 tac dong
tiém tang, chi s6 KNTU va chi sé DBTT do BDKH; Ei, Si, ACi lan luot 12 gi4 tri chuan hoa
cua chi thi thi i trong cau phan E, S va AC; Wei, Wsi, Waci lan luot 13 trong s6 wu tién cta chi
thi thi i trong cau phan E, S va AC; n: s lugng céc chi thi thanh phan trong mdi cau phan
E, Sva AC.

(4) Xay dung ban d chi s6 va danh gia

Bang 1 trinh bay thang chi s6 dénh gia E, S, PI, V dao dong tir 0-100, phan anh mirc 46
phoi nhiém, nhay cam, tic dong tiém tang va tinh DBTT do BDKH tir thap dén cao. Phan
mém ArcGIS 10.2 va Mapinfo 11.0 dugc st dung dé tinh toén, truc quan héa ket qua nghién
ctru dudi dang ban do chuyén dé. Cac cong cu k¥ thuat duoc str dung chi yéu gém: tinh toan
khong gia (Raster calculator); thong ké khong gian (Zonal statistics); phuong phap ndi suy
khéng gian - IDW.

Bang 1. Thang chi s danh gia E, S, PI, V.
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3. Két qua va thao luan

3.1. Pdnh gid kha ning phoi nhiém véi BPKH tai tinh Tay Ninh

Xu thé phoi nhiém véi BPKH: chi s6 E trung binh tinh Tay Ninh ting tir 39,0 dén 41,4
vao nam 2030, & muc trung binh thp (dao dong 28,5-51,3 gitra cac huyén), chénh 1éch khong
dang ke gitra 2 giai doan - dugc giai thich boi déc tinh it bién dong trong thoi _glan ngan cua
cac yéu t6 khi tuong, thuy van va thién tai. Nam 2030, ti 1¢ dién tich phoi nhiém véi BPKH
O muc thap, trung binh thap va trung binh cao lan luot 1a 1%, 82,3% va 17,4% dién tich tu
nhién (Hinh 2, Bang 6).

Yéu té BDKH dang quan tam: Nam 2030, chi s E v6i cac hién tuong (E.ht) dao dong
tur 8,8-57,8, phan thanh 03 nhom ro nét:

Nhom 1 gom nhiing hién tuong c6 nhiéu kha ning xay ra va pham vi hién dién dang ké
tai tinh; E.ht dao dong tir 54,1-57,8 (nidm 2030); xép theo tht ty giam dan 1a mwa 16n, nhiét
d6 tang va giong ldc. Cac diéu kién chi phdi chinh yéu bao gém: sy gia ting luong mua tai
cac khu vuc von da co lugng mua cao (nhu Chau Thanh, Tan Bién, Tp Tay Ninh); muc do
gia ting nhiét do cuc tri (dic biét tai Tp Tay Ninh, Hoa Thanh, Chau Thanh, T4n Bién...); sb
luong (Trang Bang, Tan Bién, Tan Chau, Bén Cau) va cuong d cac con giong 1é¢c giy anh
huong (Trang Bang, Tan Bién, Chau Thanh). Dir liéu chi tiét xem tai [21-22] do gi6i han
dung lugng cua bai bao.

Nhom 2 lién quan dén kha nang phoi nhiém voi ngap lut (ngap triéu va ngap 1ii), hién
dién tai mot s6 khu vuc nhat dinh trén dia ban tinh; E.ht dao dong tir 31,2-43,5 (nam 2030),
murc trung binh thap. Thoi gian ngap sau kéo dai (Trang Bang, Chau Thanh, Go Dau, Bén
Céu) va pham vi ngdp sau (Chau Thanh, Bén Cau, GO Dau) la cac khia canh dang quan tam.
Dit ligu chi tiét xem tai [23].

Nhoém 3 gé)m xam nhdp man va han han, chi $6 phoi nhiém thép do pham vi hién dién
cuc bo (Trang Bang, GO Dau).

Khu vuc phoi nhiém véi BDKH déng quan tim: Xét & quy mo huyén thi, chi s6 E dao
dong tir 28,5-51,3, mirc trung binh thap dén trung binh. Trong dé, huyén Trang Bang phoi
nhiém véi 5/7 hién tugng, dang luu ¥ 13 giong 16¢, mua 16n, nhiét d6 tang, 1d lut; Chau Thanh
(5/7, dac biét 1a Iii lut, mua 16n, gidng 16¢); Bén Cau (5/7, 1 lut, giong 16¢c, mua 16n, nhiét do
ta“}ng); Tan Bién (4/7, gidong 16¢, mua 16n, nhiét do, li lut), Tan Chau (3/7, nhiét dJ tdng, giong
16c).

Bang 2. B9 chi thi ddnh gia kha ning phoi nhiém véi BDKH tai tinh Tay Ninh.

Chi thi i Trong s6
Hién twong (1) Lo KY hiéu
(2) 1) (2) Ul tién
Phan bd nhiét do t6i cao E.l1 0,4 0,04
Nhiét do e d6 oia ta iat d6 toi 51 oiai 0,1
et do Mtrc d6 gia tang nhiét do toi cao so voi giai E12 0.6 0,06
doan 1986 - 2005
Phan bd luong mua E.2.1 0,4 0,056
L ¢ rc do gia ta ) 5i 14
uong mua Murc d6 gia tang lugng mua mua mua so voi E22 0, 0.6 0,084

giai doan 1986 - 2005

) luong con bao, ap thép nhiét doi, giong, 16¢

Bao, ATND, A A, \ b E.3.1 0,45 0,081
. . xody, sam sét gdy anh huong trong 10 nam
giong  loc, 5 com bio tir cip 10 &5 1én o4y anh hud 018
GAm sét S6 con a(j tur cap tro Ién gay anh huong ) 0,55 0,099
trong 10 ndm E.3.2

L lut S6 tran Iii gay anh huong trong 10 nam E.4.1 0,45 0,0855
' Pham vi va d9 sau ngép 16n nhét E.4.2 0,19 0,55 0,1045

Han hén Chi s6 kho han va mitc d¢ bién di trong 20 E51 011 1 011

nam

XNM Pham vi va d6 min cao nhét E.6.1 0,16 1 0,16
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Chi thi ] Trong sb
Hién twgng (1) : Ky hiéu -
2 1) (2) Uu tién
Pham vi va d6 sau ngép 16n nhét E7.1 0,55 0,066
Sb 14 ap> Imt khoang thoi gi 0
Ngip tridu lc’:“an ngdp > Im trong khodng thoi gian mo E72 0.2 0,024
’ paong . 0,12
A e Ao 2 o
T}i 1& Ehol gian ngap > lm trong tong thoi gian E73 0,25 0,03
mo phéng
Bang 3. BCT danh gia tinh nhay cam vai bién d6i khi hau tai tinh Tay Ninh.
. Trong s6
Pic diem (1) Khia canh (2) Chi thi (3) Ky hiéu Quan hé
@) ) (3) Uutién
Mat do che phu: Ty 1€ dién tich rimg pho
at do che phu: Ty 1€ dién tich rimg phong 5111 ) 04 0036
ho/DTTN
= . Matdo che phu: Ty 1€ dién tich rimg dac
Tai nguyén rimg S.112 - 0,35 10,0315
dung/DTTN 03
Mat do che phu: Ty 1€ dién tich ring san
B S.1.13 - 0,25 10,0225
xuat/DTTN
Dit ddc: Dién tich dat c6 ddc trén 30% s1.21 + 06 0,054

TAT NZUYBN FAL s e,

Ty nhién Dét tréng: Ti 1¢ dién tich dit tréng/DTTN S.1.22 + 03 2% 04 003

Kha ning ngudn nude mat binh quan dau

S.13.1 - 06 0,072
0 —
S.1.3.2 - 04 0,048

ngudi

Tai nguyén nuéc . i N o
Kha nang nguon nudc ngam binh quan dau

nguoi

Phan b6 dan cu: MPDS trén dién tich dit co
Mat do dan cu . S.21.1 + 0,25 1 0,075
hoat dong chinh ctia con nguoi

Thu nhép: S ho nghéo/DPon vi dién tich ¢

Miic séng R S.2.21 + 0,25 1 0075
hoat dong sinh ké
Thit nghiép: Dan s6 thét nghiép/ Dién tich c6
. . S.231 + 0,55 0,04125
hoat dong sinh ke
Lao dong e
Ty 1€ HGD c¢6 chu hd (tru ¢t kinh té) la nir 0,25
o i R . A S.2.3.2 + 0,45 0,03375
gi6i/ dién tich c6 hoat dong sinh ké
Nguoi phu thude do tudi tac: Mat do nguoi gia,
S pAs ) L . . S.24.1 + 05 0,0375
Xa hoi tré en/Dién tich hoat dong sinh ke S
Péi tuong DBTTN guoi phu thudce do stre khoé: Ty 16 HGD c¢6

ngudi than mic bénh than kinh, tim mach hay 025
¢6 tré dudi 5 tubdi suy dinh dudng/ Dién tich S.24.2 + ' 0,5 0,0375
d4t c6 hoat dong sinh ké

Dién tich trf"mg trot, chan nuoi (Ti 1¢ dién tich

. S.3.1.1 + 04 0,128
SOVOLDTIN) e e
Dién tich san  Dién tich NTTS (Ti 1¢ dién tich mat nudc
i S.3.1.2 + 0,35 0,112
xuat NTTS/ DTTN) 0,8
Dién tich san xuét cong nghiép (Ti 1& dién tich
S.3.1.3 + 0,25 0,08
SXKD /DTTN)
M G ph thude vao T trong neinh nong nghicp s321 * e 04 0032
kinh (€ nong - Ti trong nglnh NTTS 5322 + 02 035 0028
nghiép Ti trong nganh cong nghiép - dich vu S.3.23 - 0,25 0,02

3.2. Tinh nhay cam véi BDKH tai tinh Tay Ninh

Xu thé ctia tinh nhay cam S: Chi s6 S tinh Tay Ninh c6 xu hudng gia tang theo thoi gian,
dat 35,4 vao ndm 2030, murc trung binh thap (Bang 6 va Hinh 3). So véi hién trang, nhém
dac diém xa hoi c6 mirc d6 nhay cam gia tang nhi€u nhat (1,68 lan).
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Hinh 3. Chi s6 nhay cam véi BDKH khu vuc tinh Ty Ninh: (a) Hién trang, (b) Nam 2030.

bic diém nhay cam v6i BDKH dang quan tam: Chi $6 S gitra cac dac diém TN, KT, XH
c6 sy chénh léch dang ké, ¢ thé giai thich boi sy phan bd khong gian cua cac dbi twong hay
cac hoat dong lién quan. Pang luu ¥ 1a nhom dic diém ty nhién, chi sé nhay cam ¢ mirc trung
binh cao (54,7 nam 2030), chi phbi boi mat do che phu cia rimg (khoang 17% dién tich tu
nhién, 5/9 huyén thi trén dia ban tinh khong c6 rirng hoac dién tich rat nho), kha nang nguén
nudc mit binh quan dau nguoi (GO Dau, TP.Tay Ninh, Tan Bién, Hoa Thanh: < 4.000
m®/ngudi.ndm, tuong tng tinh trang thiéu nudc theo tiéu chuan ciia IWRA). Chi s6 S trung
binh toan tinh cua cac dic diém kinh té va xa hoi ¢ mirc thip, nhung ciing c6 thé chi ra cac
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khiém khuyét quan trong lién quan lao dong va viéc lam (ti 1¢ that nghiép tai Go Dau, Chau
Thanh, Trang Bang, TP.T4y Ninh), d6i twong DBTT (ti 1¢ nguoi phu thudc tai Chau Thanh,
Duong Minh Chau, Trang Bang, GO Déu); hoat dong nong nghi¢p (Bén Cau, GO Dau, Chau
Thanh, Trang Bang). Khodng 67% di¢n tich tinh Tay Ninh dugc sir dung cho nong nghiép,
dong gop 22% GDPR, lai 1a loai hinh nhay cam véi tac dong cia BDKH... nhitng dir li¢u
nay khuyén khich viéc giam su phu thudc vao linh vuc néng nghiép cta nén kinh té.

Khu vuc nhay cam v6i BDKH: Két qua nghién ctru ghi nhan sy gia ting chi sé S, dao
dong 30,5-51,0 (ndm 2030) giita cac huyén: cao nhit tai GO Dau (51, lién quan ca 3 nhém
TN, KT XH), Hoa Thanh (47,0 do TN, XH), Tp. Tay Ninh (44,7 do TN, XH), Trang Bang
(43,9 do TN, KT, XH) va Bén Cau (41,2 do ‘TN, KT). Khi chi xét trén pham vi phan b cac
dac diém c6 lién quan, nhan dién thém mét s6 khu vic nhay cam véi BDKH tai huyén Duong
Minh Chau (do XH) va Chau Thanh (do KT-XH).

3.3. Tdc dong tiém tang ciia BDKH tai tinh Tay Ninh

3.3.1. Khu vuc tiém tang tac dong cia BDKH

Tir két qua tinh toan chi s6 E va S, ¢6 thé khoanh viing cac khu vuc tiém an tac dong cua
BDKH trén dia ban tinh Tay Ninh nhu sau:

- Twong ty xu thé bién do6i chi s6 E va S, dén nam 2030, chi s6 PI dao dong 34,0-47,1
gitra cac huyén (Bang 6 va Hinh 4), gia tang so vo1 hién trang nhung khong dang ké.

- Theo murc d9, khu vuc ¢6 chi s6 PI dang quan tdm va nguy€n nhén chi phéi chu yéu
(theo thtr tu glam dan) bao gom: Trang Bang (chi phéi boi E- -giong 16¢, mua 16n, nhiét do

tang, 1ii lut va S-che ph ring, kha ning ngudn nudc mat), Bén Cau (do E-1ii lut, giong loc

mua 16n, nhiét d¢ ting va S- che phi rimg), Go Dau (do S-che pht rimg, kha ning nguén
nude miat), Chau Thanh (do E-li lut, mua 16n, giong 16c) va Hoa Thanh (do S-che phu ring,
kha ning ngudn nudc mat). Nhu vay, Trang Bang, Chau Thanh va Bén Cau la cac khu vuc
wu tién xem xét béi su phoi nhiém BDKH dong vai trd 1a nguyén nhan chi dao.

- Theo pham vi, két qua tinh toan nim 2030 cho thiy khoang 2.009 km? (49,9% DTTN)
¢6 chi s6 PI > 37,5, cha yéu tai huyén Chau Thanh, Trang Bang, Tan Chau, Tan Bién, Bén
Cau (dao dong 218,3-387,8 km? tai mdi huyén). Bén canh 5 khu vuc da nhan dién, ghi nhan
thém Tan Chau va Tan Bién boi mot phan khong nho dién tich 1anh tho tiém an cac tac dong
dang ké cuia BPKH.

Nhén dién tong hop: 05 huyén thi trén dia ban tinh TAy Ninh tiém tang tic dong cia
BDKH, bao gdm Trang Bang, Chau Thanh, Bén Cau, Tan Bién va Tan Chau.

3.3.2. Linh vyc ddng quan tim trong méi quan hé vai Pl

Tir Hinh 4, chi s6 PI dugc wéc tinh theo pham vi hoat dong ciia mét sé linh vuc TN, KT,
XH quan trong tinh Tay Ninh, dao dong tur 30,9-43,0 (nam 2030) (Bang 4), tam goi la Pl-
linh vyc (khéc véi Pl - khu vue & Bang 6) nham dinh vi va nhan dién céc yéu t6 BPKH c6
kha ning tac dong dén linh vuc dang xét:

- Tai nguyén va méi truong: dang quan tam 1a tai nguyén nudc. Néu van dé tai huyén
GO Dau, Tp Tay Ninh, Tan Bién, Hoa Thanh lién quan dén kha ning ngudn nudc, bdi canh
BPKH va thién tai tai Trang Bang, Chau Thanh va Bén Cau c6 nhiéu kha niang 1am suy giam
chat lwong ngudn nudc.

- Nong nghiép: tac dong tiém an ciia BDKH tai khu vuc ¢6 ring twong ddi thip nhung
hién dién ¢ murc trung binh tai cac khu vuc trong Ga (PI = 40,6) huyén Chau Thanh, Tan
Chau, Tan Bién, GO Dau, Bén Cau... (155.489,3 ha, 75,9% dién tich canh tac) -chiu tac dong
bai giong 16¢, mua 16m, 1 lut; cay 1au nam (PI = 43) tai Tan Chau, Tp Tay Ninh (2.878,9 ha,
78,7%) - bai mua 16n, gidng 16¢; cay hang nam (Pl = 41,5) tai Bén Cau, Go Dau (1.214,2 ha,
96,4%) - boi i lut, giong l6c, mua 16n...
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- Phi ndng nghiép: PI dao dong 35,5-39,3 gdm cdng nghiép (39,3), GTVT (39,0), du lich
(38,7), xay dung (36,0) va thuong mai (35,5). Pbi véi khu vuc ¢6 Pl > 37,5, linh vyc cong
nghiép cd 9.537 ha (chiém 54,6% dién tich ddt SXCN), chu yéu toa lac tai Trang Bang
(5.136,7 ha, anh hudng boi giong 16c, mua 16, 1ii lut), Go Dau (2.193,3 ha, do i lut, mua
16n) va Bén Cau (1.382,9 ha, do i lut, giong 16c, mua 16n). Linh vuc du lich c6 kha ning bi
tac dong tai Trang Bang (162,1 ha, do giong 16¢, mua 16n, li lut) va Bén Cau (30,2 ha, do 1t
lut, giong 16c, mua 16n). Ha ting xay dung c6 kha ning chiu nhiéu tac dong ciia BPKH (mua
16m, giong 16c, 1 lut...) 1a dat & (14.187,8ha, 39,6%, chu yéu tai Trang Bang, Bén Cau, Chau
Thanh, Go Dau...), GTVT (2.570 ha, 64%, tai Trang Bang, Bén Cau, T4n Bién...), ha ting
gido duc (25,4%), van hoa - thé thao (17,7%)...

- Linh vuc xa hoi: BDKH tac dong nhét dinh dén chat lugng cudc séng cua cong d(“)ﬂg,
lién quan dén noi cu tra, cic van dé vé strc khoe (y té), dan tri (gido duc), doi séng tinh than
(van hoa, TDTT)...
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Hinh 4. Chi sé tac dong tiém tang cua BDKH khu vyc tinh Tay Ninh: (a) Hién trang, (b) Nam 2030.

Bang 4. Chi s6 PI nam 2030 khoanh vung theo khu vuc hoat dong caa mot sé linh vyc TN-KT-XH
quan trong tai tinh Tay Ninh.

Loai hinh sit dung Chi sé PI1>375 Pic diém ding quan tim

Nganh/linh vyc dAt dugc xét Pl (ha) (%) Khu vuc uu tién (ha) Y&u té phei nhigm chii yéu

Trang Bang (1.910,9) Gidng lc, lwong mua, nhiét do cao, 1 lut
Chau Thanh (1.692,8) Lii lut, lvong mura, giéng 16¢

Tainguyén Dien tich mat 459 74646 263 Bén Chu(1.393.2) L lut, giong léc, lwong mua, nhiét do cao

nuoe nuoe GO Diu (699.2)  Li lut, lwong mua, nhiét do cao
Tan Bién (648,9) _ Gidng léc, lwvong mua, nhiét do cao, lii lut
Trang Bang (216,8) Giong loc, luong mura, nhiét d6 cao, 1i lut,
P4t cho hoat Tan Bién (66,9)  Gidng lc, lwong mura, nhiét do cao, 1 lut
Tai Khoéng san dong khoang 35,6 4513 457  BénCiu(52,1)  Liilut, giéng léc, lugng mua, nhiét d6 cao
nguyén san Chau Thanh (38,3) Li lut, lvong mua, gidng 16c
GO Dau (37,7 ha) _ Lii lut, luong mua, nhiét d6 cao
Chau Thanh Lii lut. Iwone mua. gione 1é¢
(35.099,3) 0 lut, lwong mua, gidng 10

Tan Chau (23.281,1) Nhiét do cao, gidng lc

Tan Bién (21.697,4) Giong léc, lwong mua, nhiét do cao, 1 lut
GO Diu (19.642,7)  Lii lut, luong mua, nhiét d6

Bén CAu (17.984,2) Li lut, gidng lc, lwong mura, nhiét do cao

Tai nguyén DAt nong

dit nghicp 41,3 155.489,3 75,9

Tan Chau (1.269,5) Nhiét do cao, gidng loc
43,0 2.878,9 78,7 Tp. Tay Ninh
(1.172,8)

Néng Cay lau Dit  trong

nghiép nam CLN Luong mua, nhiét do cao
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Nganh/linh vuc Logi hinh sirdung  Chi s6 PI1>375 Dic diém ding quan tim _ ]
: dat dwgc xét Pl (ha) (%) Khu vuc wu tién (ha) Yeéu to phoi nhiem chi yeu
" . Chau Thanh (35.010) Lii lut, lvong mua, gidng lc, nhiét do cao
Ezt nug;”{ieé’l Tan Chau (22.007,4) Nhigt d§ cao, giong léc
Lua nudc ’ 40,4 151.396,2 87,8 TanBién (21.651,9) Giodng loc, lugng mua, nhiét d6 cao, 1i lut

tréng l0a con

lai GO Diu (18.267,4)  Lii lut, lugng mua, nhiét do cao

Bén Cau (17.496,3) Li lut, giong lc, lrong mua, nhiét d6 cao

Cayhang Dat trong Bén Cau (1.035,5) Lii lut, giéng loc, lrong mua, nhiét d6 cao

41,5 12142 96,4

nam CHN GO D4u (106,3)  Lii lut, luong mua, nhiét d6 cao
Chau Thanh (238,8) Lii lut, lugng mua, giéng l6c
Channudi DAt trdng co 36,2 5816 72,4  BénCiu(161,7) Lii lut, gidng léc, luong mura, nhiét do cao
GO DAu (149,8)  Lii lut, lvong mua, nhiét do cao
Thiysan o1 080 MU0C 55 325 42,76 D.Minh Chau (29,5) Luong mua, nhiét do cao, giong léc
Dit rimg dic Tan Chau (216,8)  Nhiét do, giong loc
Lam nghiép dung, phc}ng 30,9 551,1 0,8 Tan Bién (125,3)  Gidng léc, luong mua, nhiét do cao, 1 lut
ho, san xuat Chau Thanh (122,7) Li lut, lvong mua, giong 16c
. . Gidng lbc, lwong mua, nhiét d6 cao, 1 lut,
Cong Pit  KCN, Trang Bang (5.136,7) XNM

39,3 9.537,0 54,6

nghiép KCX, CCN GO DAu (2.193,3)  Lii lut, luong mua, nhiét dé cao

Bén Cdu (1.382,9) Lii lut, giong lbc, lrong mua, nhiét d6 cao

Trang Bang (9,1)  Giéng loc, lwgng mua, Nhiét do cao, 1 lut
Chau Thanh (3,9)  Lii lut, lwong mua, gidng 15c, Nhiét do cao
35,5 26,5 34,7 TP.TayNinh (3,8) Luong mua, Nhiét do cao
Go Dau (3,7) Lii lut, lvong mua, Nhiét d6 cao
Chéau Thanh (35)  Lii lut, luong mua, giong 16c

Thuong mai Dat  thuong
-Dichvu  mai, dich vu

Dat co di tich, Trang Bang (162,1) Giong loc, lwong mua, Nhiét do cao, 1ii lut
Dulich  danh thdng, 38,7 2081 733 PR o L
Phi nong KDL Bén Cau (30,2) L lut, gidng l6c, lugng mua, nhiét d6 cao
nghiép Pét phat trién T(rlazngB%a;f Giong lc, luong mua, Nhiét d6 cao, I lut
ha ting cép NS o L
R y 22, G0 Dau (10.702,2) L lut, lugng mua, Nhiét d6 cao
Xay dyng ﬁféﬁaf(a“”h' 360 359256 792 gy chu'(7.9495) L lut, giong léc, luong mua, nhiét o cao
yen. Chau Thanh (7.498,3) Lii lut, luong mua, giong léc
Tan Bién (6.862,7) Giong léc, luong mua, nhiét db cao, Tii lut
Trang Bang (751,1) Giong loc, luong mua, nhiét do cao, 1 lut
Bén CAu (155,5)  Li lut, giéng Iéc, lvong mua, Nhiét do cao
Dt giao Tan Bién (115,7)  Gidng lc, lwong mua, nhiét do cao, 1 lut
GTVT thong 390 1.569,7 63,9 GO DAu (109,2)  Lii lut, lwong mura, nhiét do cao
Chau Thanh (103,8) L lut, lugng mua, gidng loc
D. M. Chau (98,7) Lwong mua, nhiét do cao, gidng l5c
Dht & 46 thi Trang Bang (6.552,8) Giong Ioc, lugng mua, nhiét d¢ cao, 1 lut
Noicw i d :t "6 °n6n" 351 141878 396 BenCiu(15874) Lilut,giong Ioc, lugng mua, nhit o cao
thon 9 * 4008390 chay Thanh (1.500,7) Lii lut, lugng mua, giong 1éc, nhiét do cao
GO Dau (1.496,7)  Lii lut, luong mua, nhiét d6 cao
Pat SH-CP; Bén Cau (19,1)  Li lut, gidng loc, lvong mua, nhiét do cao
Vanhoda- khu VC-GT; Trang Bang (18,7)  Gidng Iéc, luvong mua, nhiét do cao, 1 lut
TDTT cosoTN-TG; 340 480 17 s ' o '
N TDTT Chéu Thanh (3,3)  Lii lut, lwgng mua, gidng loc
Xa hoi Trang Bang (15.5)  Giong 14, luong mua, nhiét o cao, 1a lut
Bén Ciu (4) Lii lut, gidng 16c, lwvong mua, nhiét d6 cao
Y té Ditcosoyté 32,5 125 179 D.M.Chau(09) Luong mua, nhiét df cao, giong loc
Chéu Thanh (0,8) L lut, lwong mua, giéng loc, nhiét d6 cao
Tan Chau (0,7)  Nhiét d6 cao, giong l5¢
it co's6 aio Trang Bang (22,2)  Giong loc, luong mua, nhiét d6 cao, I Iut
Gidoduc - 2tcosod 337 784 254  TanBién (155)  Giong léc, luong mua, nhiét do cao, Iii lut

duc, dao t PR R ;
ue, dao tao Bén Cau (10,8) L lut, gidng 16c, lugng mua, nhiét d6 cao

(*: chit in d4m 1a cac yéu t tac dong dang ké)

Bang 5. Bo chi thi danh gia KNTU véi BDKH -Ap dung tai tinh Tay Ninh.

Ngudn Dbi twgng Trong sb

lwe (1)

Khia canh (3) Chi thi (4) Ky higu

(2) @ (@ (3 (4) Uutién

Con
nguoi

Doi ngii can bo QLNN chuyén nganh: s§ lugng CBQL

chuyén trach mang cong tac BbDKH AC.11.11 0.5 0,02625

S6 lugng Doi ngii nhan vién y té, cham soc stc khoé: ty 1¢ bac si/dan

? AC.1.1.1.2 035 0.3 001575
CQPP ) ,
Doi ngli GV, can bg dao tao: ty 1¢ gido vién/hgc sinh AC.1.1.1.3 0,2 0,0105
1) ————
Pham chateta 3 1 46 hoc vén: ty 16 cén bo ¢6 trinh d¢ sau dai hoc ~ AC.1.1.2.1 0,3 0,02925

CBQL 025
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Ngudn Déi tweng . . o - Trong sb
e (1) @) Khia canh (3) Chi thi (4) Ky hi¢u 1) @ (G) @ Uutén
Kién thirc vé BDKH AC.1.1.2.2 0.65 0,3 0,02925
Kinh nghiém tng ph(’) BDKH: ty 1€ can bd dgqc tap huén
va tham gia thuc t€ cac hoat dong phong chong thién tai,AC.1.1.2.3 04 0,039
tmg phé BDKH
Lao dong Tay nghé: ty 1€ lao dong c6 viéc lam dugc dao tao AC.1.2.1.1
Gidi tinh: ty 1€ nam gidi AC.1.2.2.1
Stre khé ; o 1A n o 2. A \ A 4o
uc khoe selllsxtirnang. ty 1€ tré em dudi 1 tudi dugc tiém phong day du AC.12.22
Trinh d4 hoc vén: ty 16 HGD c¢6 cha ho / tru cot hoc hét cap AC1231 05 00125
CPDC  Trinhdo 3 , 0,25
Dan tri: ty 1€ hoc sinh tot nghiép THPT AC.1.23.2 0,5 0,0125
; ; 0.4
Kién thire vé BDKH AC.1.24.1 04 0,01
Hiéu bi€t v inh nghiém img pho BDKH: ty 16 HGD duge tip hudn va
BDKH  tham gia thuc té cac hoat dong phong chéng thién tai, tmgAC.1.2.4.2 025 06 0,015
pho BBPKH
Quy mb kinh té Thu nhdp binh quan d4u nguoi (PCI=GNP/dan sb) AC.2.1.11 05 1 0075
Phat trién ha ting: ti 16 ngén sach diu tu xay dung co ban AC.2.1.2.1 04 0,03
Ngan sach dau |
CQbP tur Khic phuc hgu qu thién tai va timg pho BDKH: ti I¢ ngan , 06 g5
Tai R A A C.2122 ~ 0,6 0,045
hinh sach dau tu sy nghiép méi truong
chin
Su da dang cac Khong phu thufe vao nong nghiép: ty 1¢ HGD c6 thu nhép 0,25
nguon thu  phi ndng nghiép chiém hon 1/2 tong thu nhap AC2211 05 1 0.05
CbDC .+ Vén tich Iuy: ty 16 HGD ch dong dugc ngudn vén tai diu 0.4
Nguon von fr SX B ; ; AC.2.2.2.2 05 1 0,05
Ha tﬁng thug lo_i?gljn bao san xuat: ty 1¢ dién tich dat NN duoc dam bao mmAC.B.l.l.l 02 1 0,03
- . : - T — 0,25 0, ~—
Vit chit CQPP So6 lugng: mat d6 duong giao thdng trén dién tich dat PNN,AC 3121 02 05 0015
¢ . 2 9.l ’ ' ’
Ha thng GTVT KM/km
Chét lugng: ty 18 duong dugc nhya hoa AC.3.1.2.2 05 0,015
Bang 5. Bo chi thi danh gia KNTU véi BDKH -Ap dung tai tinh Tay Ninh (tiép).
Ngud Déi Trong s6
nlyc twgng  Khia canh (3) Chi thi (4) Ky hi¢u —
Q@ 1 @ (B (@) Uutién
. ) Kha nang phuc vu: s6 lwong giudng bénh trén dan s6 AC.3.1.31 05 0.015
Ha tang y té . A A £ Y 2 1ia gr A o 0,2 ’ ’
Kha néng tiép can: s6 lugng co so' y t&/ km? dién tich dat ¢ AC.3.1.3.2 0,5 0,015
. Kha nang phuc vu: s6 luong phong hoc trén tong s6 hoc  AC.3.1.4.1 05 0.015
Ha tang gido duc sinh i ) i 02 '
Kha nang tiép can: so lugng co s& GD/km? dién tich dat &) AC.3.1.4.2 05 0,015
TTB. PT UP su Murc d¢ dap ung cua hé thong quan trac KTTV AC.3.151 05 0,015
b thiéntai | Mitc do dap tmg vé hé théng canh bao thién tai AC.3.152 02 05 0015
Nha & Kién cb, an toan (ty 16 HGD c6 nha cip 4 tro 1én) AC3.2.11 04 1 0.04
bién On dinh (ty 1& ho gia dinh sir dung mang ludi dién 6n dinh) AC.3.2.2.1 0,15 1 0,015
On dinh (ty 1¢ HGD str dung nudc sach, an toan) AC.3.23.1 05 0.0075
Nudc sinh hoat ~ Chu dong (ty 1&¢ HGD c6 luu chira nude du phong di nhu  AC.3.2.3.2 04 015
‘ PO PR SN £ \ ! ! 0,5 0,0075
ChDC cau sir dung cua ca gia dinh it nhat 2 ngay).
Phuong tién di lai TAhuaI_l tién: ty 186 HGD c6 s6 xe may, 6 to...ddp tmgnhu ~ AC.3.2.4.1 015 1 0,015
cau di chuyén
) . Tiép nhan thong tin: ty 16 HGD c6 TV, radio. .. AC.3.251 0,3 0,0045
;]gs;bg truyen Trao d6i thong tin: ty 1& s6 thué bao dién thoai AC.3.25.2 015 03 0,0045
Tra clru thong tin: ty 1€ sb thué bao internet AC.3.25.3 0,4 0,006
ok Co céu t6 chirc va hiéu qua hoat dong: s6 phong-ban AC.4.1.1.1
He¢ thong QLNN A st ot
finh vuc BBKH chuyén trach linh vuc BDKH 04 1 0,1
Thé L Mirc do thuc thi cac chuong trinh, ké hoach quéc gia AC.4.121025 1 06 0045
ché CQDP Théche, chinh  1IPRPKH | 03 ' '
sach UPBPKH Murc do trién khai cac nhiém vy, du an UP BBDKH ciua dia AC.4.1.2.2 ) 04 003
phuong ' ’
Thé ché. chinh Mitc d6 16ng ghép van dé BDKH vao cac quy hoach, ké  AC.4.1.3.1 0,6 0,045
sich phe;t trién Mirc d6 dép tmg nhu cau hd trg KPHQTT va phuc hdi san AC.4.1.3.2 03 04 0.03

xuat
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3.4. Kha nang thich ing véi BPDKH tai tinh Tay Ninh

Xu huong blen dbi chi s6 AC (quy mo cap tinh): Trong trudng hop ki vong su gia tang
t6i wu cia mot s6 chi thi thich tng, dén nam 2030, dy doan sy chuyen bién tich cuc chi s6
AC tai tinh Tay Ninh -tir trung binh thap dén mirc cao (Bang 6), ndi bat 1a nguén luc tai chinh
(tang 2,6 1an so voi hién tai), ngudn nhan lyc (1,9 14n), thé ché - chinh sach BDKH (1,8 lan),
sau cing 1a co so vat chét (1,4 1an).

Ngudn luc thich ng BDKH: Hién dao dong ¢ mirc trung binh thip dén trung blnh dang
quan tam la nguon nhan Iyc va tai chinh -chi sb thich Gmg tiém can muc thip. Chi sb thich
g cua ngudn lyc vat chat va thé ché BDKH tuy vuot mirc trung binh (dao dong & phan
khuc dau tién ctia khoang tri s6 trung blnh cao) nhung ndi ham van biéu hién mot sé dic diém
can cai thién nham ting cudng KNTU tong hop cta hé thong, tiéu biéu nhu sau:

- Ngudn nhén luc: S6 lwong va pham chit cia CBQL chuyén trach linh vuc BDKH 1a
cac khia canh can cai thién ciia CQDP, trong khi khiém khuyét ciia CDDC lién quan dén
nhan thirc vé BDKH. S6 lwong CBQL chuyén trach mang BDKH chua phan anh rd nét muc
d6 san sang va chu dong trong cong tac (ng pho BDKH tai dia phuong: hién c6 khoang 2
can bd chuyén trach (S¢ Xay Dyng), phan 16n 1a kiém nhiém cong tac (khao sat) nén s& gay
kho khin cho viéc dam bao va ning cao hiéu qua cong tac PCTT va UPBPKH. Két qua khao
sat nhan thirc va kinh nghiém UPBDKH cho thay khoang 10% CBQL va 30% ho dan chua
dat yéu cau, phan 16n & mic trung binh kha (1an Iugt 50% va 60%) (théng tin chi tiét khong
duogc trinh bay trong bai bdo nay).

- Nguon lyc tai chinh: Cac khiém khuyét phan nhiéu lién quan dén CQPP, phan 4nh qua
ngudn thu khiém ton va nhitng han ché trong phan bd ngan séch dia phuong cho cic hang
muc dau tu phat trién, nhat 1a von chi sy nghiép mai truong - dao dong tir 71,6-107,8 ty
(2015-2018). Cac ca nhan, t6 chuc, so nganh thé hién trach nhiém véi méi trudng trong cac
hoat dong phat trién nganh, ang phé va khac phuc hau qua thién tai... nhu S6 VHTTDL (900
triéu); BQL VQG Lo Go - Xa Mat (2.895 tri¢u), can b, cong chure, vién chuc va doanh nhiép
(tuyén tinh dat 10,6 ty va tuyén huyén/thanh phd dat 200-640 triéu).

KNTU véi BDKH phan theo khu vic (quy mé cap huyén): Chi s6 AC ciia cac khu
vuc trén dia ban tinh Ty Ninh hién ¢ muc trung binh, dao dong 40,4-54,3 (twong rng huyén
Tan Chau va TP Tay Ninh) (Hinh 5 va Bang 6). Pén nam 2030 ghi nhan sy chuyén bién tich
cuc chi s6 AC, dao dong tir 74,5-92,4, & mirc cao (tot). Cac khu vyc can ting cuong KNTU
v6é1 BDKH (cung véi cac nguén luc lién quan -khong ké chi sd thé ché - chinh sich BDKH
do twong dong giita cac khu vuc) duge chi ra nhu sau: Trang Bang, Tan Chau (han ché ngudn
nhan lyc va tai chinh), Bén Cau, Duong Minh Chau (tai chinh), T4n Bién (nhan lyc).

KNTU v6i BDKH phan theo d6i twong: KNTU véi BDKH ctia CQDP va CBDC hién
lan luot & mure trung binh thap va trung binh cao (1an luot 35,4 va 60,7). Trong diéu kién gia
dinh cic nguén lyc thich tmg gia tang t6i wu, s6 lidu tuong tng nam 2030 1a 76,0 va 80,7 -
déu ¢ muc thich Gmg tét. KNTU ctia CQDP han ché ¢ ngudn nhén lyc va tai chinh; dang luu
y tai Tan Chau (nhan lyc, tai chinh, vat chét), Duong Minh Chau (tai chinh), Trang Bang
(nhan Iyc), tiép sau 1a Bén Cau (tai chinh), Chau Thanh (vat chat) va Tan Bién (nhan luc va
tai chinh). i voi CBDC, ngudn lyc tai chinh can dwogc cai thién, ddc biét tai Bén Cau (tai
chinh), Trang Bang (tai chinh va vat chat). Két qua tinh toan con chi ra cac ngudn lyc han
ché ciia cac dia phuong so hitu chi s6 AC trung binh cao nhu GO Dau (tai chinh va vat chét),
Tan Bién, Tan Chau (nhan lyc va vat chit), Duong Minh Chau (tai chinh va nhan lyc) hay
Chau Thanh (nhan lyc).

3.5. Tinh dé b; ton thiwong do BPKH tai tinh Tay Ninh

Khu vye DBTT do BDKH (Hinh 6): Chi s6 V khu vyc tinh Tay Ninh hién & muc trung
binh thap (Vur = 43,5, dao dong 38,3-48,7 gitra cac huyén). Cac khu vuc dang quan tam theo
thr ty giam dan la Trang Bang, Bén Cau, GO Dau, Tan Bién (44,1-48,7). Ngoai phoi nhiém
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v6i BDKH, nguyén nhén chi phdi tinh DBTT cua cac khu vuc ké trén duoc ghi nhan nhu
sau: Trang Bang, Bén Cau, Tan Bién do AC; Go Dau do S va AC (Bang 6).

570000 585000 600000 615000 630000 645000 660000

675000

570000

585000 600000 615000 630000 645000 660000 675000
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Hinh 5. Chi s6 KNTU véi BDKH khu vuc tinh Tay Ninh: (a) Hién trang; (b) Nam 2030.
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Hinh 6. Chi s6 dé bj ton thwong do BDKH khu vuc tinh Tay Ninh: (a) Hién trang; (b) Nam 2030 - TH3.

Céc khu vuc déang quan tdm phan theo cac cdu phan thé hién tinh DBTT do BPKH tai
tinh T4y Ninh duoc sip xép theo tht ty giam dan nhu sau:

Mirc d¢ phoi nhiém véi BDKH: Trang Bang, Chau Thanh, Bén Cau, Tan Bién. .

Tinh nhay cam véi BDKH: Go Dau, Hoa Thanh, Tp. _Tay Ninh, Trang Bang, Ben Cau..

Tac dong tiém tang cua BPKH: Trang Bang, Bén Cau, Go Dau..

KNTU véi BPKH: Tan Chau, D.M.Chau, Trang Bang, Bén Cau, Tan Bién, Go Dau...
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Dic diém (E, S, AC) chi phéi tinh DBTT do BPKH: Mot cach khai quat, chi s6 V tinh
Tay Ninh da phéan chju chi phoi bai chi s AC va E, tiép dén la chi s6 S. Nham tao co s¢
hoach dinh wu tién céc giai phap ing pho, cac gia dinh vé KNTU trong tuong lai duoc thiét
lap (truong hop 1-3), gom ca dleu kién phoi nhiém téi da trén toan pham vi mdi khu vuc
(trvong hop 4-6). Theo d6, chi s6 V dén nam 2030 duoc tinh toan véi cac gia dinh nhu sau:

Truong hop 1, 2, 3: chi s6 E va S van dién bién theo cac kich ban BDKH va quy hoach
phét trién KTXH, chi s6 AC lan luot khong ddi so voi hién trang (TH1), dat mot nira o Voi
ki vong (TH2) va dat ki vong (TH3).

Trudng hop 4, 5, 6: chi s6 E cuc dai trén toan pham vi khu vuc, chi s6 S dién bién theo
quy hoach phat trién KTXH, chi s AC lan lugt khong ddi so véi hién trang (TH4), dat mot
ntra so vaéi ki vong (THS) va dat ki vong (TH6).

Bang 6 cho thay néu AC khong duoc cai thién, chi sb V s& gia ting (V2030 TH1 = 44,5,
dao d6ng 38,6 - 49,4 gitra cac huyén), hay chuyén bién nguoc lai khi AC ting nhu ki vong
(V2025_TH3 = 35,3) hoac dat mét nura Ki vong (V2025 2 = 39,7).

Trong trudng hop toan b pham vi mdi khu vie déu phoi nhiém 16n nhat véi BDKH, chi
s6 V vuot mic trung binh (V2030 Tha = 50,2, dao dong 48,2-55,6 giira cac huyén). Dé han ché
su gia tang chi s6 V, doi hoi gia ting AC t6i thiéu mot nira mac ki vong.

Trong trudng hop AC tang nhu ki vong (cac ngudn luc da phan 12 ti wu), chi sé V trong
ca hai truong hop E (TH3) va E_max (TH6) déu chuyén bién tich cuc, lan luot 14 35,3 va
40,6 nam 2025 va 27,3 va 33,0 nam 2030 so véi 43,5 & hién trang.

Bang 6. Tong hop cac chi sd E, S, PI, AC va V khu vuc tinh Tay Ninh dén nim 2030.

Hién trang Nam 2030

Khu vuc
E S PI. AC V E S PI. AC V1 V2 V3 V4 V5 V6
TPTayNinh 264 463 347 543 383 285 447 354 924 386 291 196 462 375 280
Bén Ciu 409 384 397 42,7 451 439 412 424 757 461 379 297 523 450 368
Chau Thanh 474 239 333 457 408 505 305 386 814 429 340 251 470 393 304
Trang Bang 476 425 449 418 487 51,3 439 471 761 494 409 323 533 458 372
Tan Bién 40,3 30,1 348 433 441 428 316 366 775 448 363 278 49 411 326
Tan Chéu 381 304 338 404 433 39,7 320 354 749 440 354 268 479 400 314
D.M. Chau 32,7 314 320 414 433 348 335 340 745 441 359 276 494 417 335
Hoa Thanh 28,6 459 361 47,3 419 307 470 37,7 834 425 335 245 515 432 342
Go Diu 303 454 370 435 443 331 510 408 777 457 372 287 544 471 386
Toantinh | 39,0 329 352 430 354 37,7 7715 359 273 33,0

Céc khiém khuyét lién quan tinh DBTT do BDKH khu vyc tinh Tay Ninh dugc tom tat
¢ Bang 7. Nhin chung, chi so V gia tang theo sy gia tang chi s6 E, nguoc lai vai sy cai thién
AC. Két qua nghién ctru chi ra rang hudng den muc tiéu giam nhe tinh DBTT do BDKH tali
tinh Tay Ninh, can uu tién ting cudng cac nguon lyc thich tmg hon 1a tap trung céc giai phéap
dbi pho (giam thiéu phoi nhiém) véi cac diéu kién bat loi caa khi hau (lién quan dén sy gia
tang lwong mua, nhiét do, giéng 16¢ va ngap lut...).

Bang 7. Cac khiém khuyét lién quan tinh DBTT do BDKH khu vuc tinh Tay Ninh.

Chu phin  Pic diém Pinh vi Khia canh Pinh vi bl
Phan bé luongmwa  T.Ninh, T.Bién, T.Chau, C.Thanh
H.Thanh, B.CAu, G.Dau,

C.Thanh, T.Bang, T.Bién

Nhiét a6 Ca Tinh CaTinh

T.Bang, T.Bién, C.Thanh, Tan

Chau, Bén Ciu

TAn suét cac con T.Bang, T.Bién, Tan Chau, Bén

gidng Céu

Luong T.Ninh, T.Bién,
mua C.Thanh, HThanh  Gia tang luong mua

T.Bang, T.Bién, Cuong dd giong 16c
Giong I6c  C.Thanh, Tan
Chau, B.Ciu
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Céu phin Dic diém Pinh vi Khia canh Pinh vi b/t
C.Thanh, B.CAu, s X X .
G.Diu. T.Bién C.Thanh, G.Dau, B.Cau, T.Bién
H.Thanh, G.Dau, Catinh
Tunhién  T.Ninh, B.CAu, T —— G.DAu, T.Ninh, B.CAu, T.Bang,
T.Bang vy T.Bién, H.Thanh
) G.Diu, H.Thanh, G.D.au, H.Tr]anh, C.Thanh,
Tinhnhay s hsi* . Thanh, T.Ninh T:Ninh, T.Bang
cam : B G.D4u, C.Thanh, T.Bang, DMC,
T. Bang
TN
B.Ciu, G.Dau, Su phu thugc NN B.Ciu, T.Ninh*, T.Bang*
. A * A N *
Kinhte® — CThanh, T.BaNG™, 0o vichsanxust  B.CAu, G.DAu, C.Thanh
T.Ninh*
DMC. B.CA Ngén sach dau tu B.Ciu, T.Bién, D.M.C CQBP
. o B Quyménénkinhté  D.M.C, T.Chau, T.Bang, G.Diu
Taichinh  T.Bang, T.Chau, N \ R
N N Nguon von B.Cau, T.Bang, D.M.C
G.Dau, T.Bién . R o CbDC
DPa dang nguon thu T.Chau, T.Bién
Hau hét cac huyén thi (T.Ninh*)
N . . . CQbP
R Hau hét cac huyén . T.Bién, T.Bang, T.C, DMC, Go
Nhan luc thi (T.Ninh) Nang luc UPBDKH Dau
Kha nang Nhan thic vé BBKH 1 -Bicn: D-M.C, T.Chau, C.Thanh, =
L T. Bang
thich &ng -
Catinh Catinh
at Ca tinh
Ha thng v t& T.Chau, H.Thanh, B.Ciu, G.Diu,
2 tangy C.Thanh
T.Chau, T.Bang X C.Thanh, T.Chau, G.Dau,
0 ’ Ha ting GTVT N
G.DAu, C.Thanh, atang T.Bang, D.M.C CQPP

D.M.C T.Chau, T.Bang, T.Ninh, Hoa
Thanh, GO Dau
T.Bién, D.M.C

(*) Ti trong hodc muc d9 khong 1on so voi dac diém hodc pham vi cuing cép.

Ha tang gi4o duc

4. Két luan

Trong nghién ctu nay, tac dong tiém tang cua BBKH (PI) khu vuc tinh Tay Ninh dén
nam 2030 dugc danh gia trén co s& quan hé giira mirc d6 phoi nhiém (E) va tinh nhay cam
(S) caa hé thong. Bén canh d6, KNTU véi BDKH duogc xem xét, xac dinh cac nguon luc, ddi
tuong, khu vuc dang quan tim, tao co s¢ dé danh gia va phan hang cac khu vuc DBTT do
BPKH, chi ra cac nguyén nhan chi phdi va céc khiém khuyét caa hé thong - gop phan quan
trong trong nghién ctu, hoach dinh va trién khai cac giai phap tng phd phu hop.

Pé danh gia mot cach hé thong va toan di¢n tac dong tiém tang cuia BDKH tai cac khu
vuc khéac nhau, ngoai viéc cin cir vao chi sé PI (chi ra ciu phan khiém khuyét -E hay/va S),
can dat mdi quan tam dén cac khu vuc c6 chi sb E 1a nguyén nhan then chét, dong thoi xem
xét pham vi (hay ti 16 DTTN) c6 chi s6 PI dang ké. Ngoai ra, viéc nhan dién tac dong tiém
tang cia BDKH tai mdi khu vuyc (c6 thé 1a dia gi¢i hanh chinh) hay khoanh ving theo khu
vuc hoat dong cua céac linh vuc KTXH trong diém gitp dinh vi nhiing khu vye / linh vuc
dang quan tdm, nhan dién yéu t6 BPKH tac dong chu yeu gia tang tinh trong tdm va hiéu
qua trong danh gia chi tiét tac dong cia BDKH; riit ngan thoi lwong nghién cau; hd tro dic
lyc cho cong tac quan 1y nha nudc vé BDKH & quy md cap nganh/linh vuc lan dia phuong.
Tinh DBTT do BBKH khu vuc tinh Tay Ninh hién & mac trung binh thap, chi phdi chu yéu
boi AC va E, tiép sau la chi s6 S. Nhdm hoach dinh wu tién cac giai phap UPBPKH, 06 t6
hop chi s6 E va AC dung tinh toan chi s6 V trong twong lai dugc thiét lap. Két qua chi ra
rang dé giam nhe tinh DBTT, can uu tién ting cuong cac ngudn luc thich ung hon 1a tap
trung cac giai phap d6i pho voi cac dicu kién bat loi cua khi hau. Nghién ciau mot lan nira
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khé“ipg dinh tinh wu viét ciia phuong phép chi s6, khai thac r]hiéu goc do cua dir liéu, rat ra
nhicu nhan dinh quan trong phuc vu quan 1y, dong goép nhat dinh cho hiéu qua tng dung
phuong phép chi so trong danh gia tinh DBTT do BDKH.

DPong gop cua tac gia: Xay dung y tuong nghién ciru, Lya chon phuong phap nghién cuu,
Xu 1y s0 liéu: L.N.T.; Lay mau, Phan tich mau: N/A; Viét ban thao bai bao, Chinh stra bai
bao: L.N.T.

Loi cam on: Nghién clru nay dugc tai trg bdi S Khoa hoc va Cong nghé tinh Tay Ninh
trong khuon khd Nhiém vu KH&CN cip tinh “Nghién ctru anh hudng cua bién d6i khi hau
trén dia ban tinh Tdy Ninh va d& xuit cic giai phap thich tmg”, Vién Khi twong Thuy vin
Hai van va Méi truong (IMHOEN) 1a co quan chu tri.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gid, chua dugc cong bo ¢ dau, khong duogc sao chép tur nhitng nghién cuu trudc day;
khong c6 su tranh chap 1gi ich trong nhom tac gia.
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Assessing vulnerability of climate change - A case study in Tay
Ninh province

Le Ngoc Tuan'*
! University of Science (VNU-HCM); Intuan@hcmus.edu.vn

Abstract: The study aimed to assess vulnerability to climate change sd at provincial scale
- pilot in Tay Ninh province until 2030. Based on survey, investigation, expert consultation,
index methods and GIS technique, potential impacts of climate change (PI) were assessed
through exposure (E) and sensitivity (S) of the system. The combined assessment results of
level (i.e. Pl value) and scope (i.e. large PI area) indicated concerns in Trang Bang, Chau
Thanh, Ben Cau, Tan Bien, and Tan Chau. Next, the adaptive capacity to climate change
(AC) by region, resource, and object was assessed synthetically through human, financial,
material, and institutional resources. Subsequnetly, the vulnerability to climate change (V)
was shown in relation to the challenges or barriers of E, S, AC of the system. V index was
currently at low-medium (highest in Trang Bang, Ben Cau), mainly dominated by AC and
E. By 2030, to improve the situation of disaster recovery, enhance the effectiveness of
climate change response in Tay Ninh province, it would require an increase in AC by at
least 1/2 of the expected level. Accordingly, investment into development of adaptive
resources should be prioritized, followed by solutions to cope with adverse climate
conditions.

Keywords: Adaptive capacity; Climate change; Exposure, Sensitivity; Vulnerability.
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Tém tit: P4 bay 1a mbi nguy hlem lon nht trong hoat dong nd min khai thac m6 1§ thién.
bé bay chlem khoang mot nira téng s6 vu tai nan lién quan dén nd min trén cac mo 16 thién,
day 1a mot van dé nghiém trong va gay ra nhitng phan tng tiéu cyc cua cong dong dan cu
song quanh khu vye né min. Tuy nhién, cac nghién ctru vé phuong phap du bao hién tuong
da bay trong khai thac mo 16 thién ¢ Viét Nam van con thiéu va han che Trong pham vi
nghién ctru ndy, phuong phéap phan tich mé phong thir nghiém da bay do né min gay ra bang
phuong phap dong luc hat min (SPH) trén phan mém LS-Dyna cho mé hinh 2D duoc xay
dung va ap dung thyc té cho tuyén mat cit B2 ctia mo da voi Mong Son, tinh Yén Béi. Két
qua ctia mo hinh cho thay kha ning ciia phuong phép thiy dong lre hoc hat min trong viée
phéan tich quy dao bay, khodng cach cua da bay trong qua trinh n6 min. Bing cach st dung
mo hinh véi cac thong s6 no thyc té tai mé nhom nghién ctru dé do dugc van toc va toc do
bay clia cac manh d4 tai cac thoi diém thiét lap, cu thé sau 1,5 gidy d4 bay xa nhat so véi
tam bii nd dat 85 m, twong g véi vén toc trung binh 40 m/s. Nghién ciru giap cac ky su
khai thac mo u6e lugng dugce khoang cach da bay cho tung vu né cu thé tai mo, qua do dua
ra nhitng bién phap phu hop dé giam thiéu hién tuong da bay, nang cao hi¢u qua nd min.
Tuy nhién, can tién hanh thém nhirng nghién ctru chi tiét va chuyén sau hon vé viéc ap dung
phuong phap SPH trén phan mém LS-Dyna cho mé hinh 3D, dong thdi can xem xét nhiéu
truong hop nd min thyc té theo ho chiéu thi cong va thi nghiém bd  sung cac tinh chat co ly
dé theo thudc tinh dit da tai mo phu hop voi vat li€u trong phan mém hd trg.

Twr khoa: Da bay; BDong luc hat min; M6 phdng; NS min; LS-Dyna.

1. Pit van dé

Trong khai thac mé 16 thién, phuong phap khoan nd6 min (KNM) duoc sir dung rong rai
va chiém ti trong cao trong dap v& va lam toi khoang san c6 ich (KSCI). KNM la khau cong
nghé dau tién va quan trong trong quy trinh cong ngh¢ khai thac mo va anh huong truc tiép
dén hiéu qua cua cac khau cong ngh¢ tiép theo. Muc tiéu chinh cuia KNM la dam bao tang
cuong hiéu qua khai thac dat d4 va khoang san c6 ich bing cach dam bao cung cap du khoi
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lwong voi chat luong dap v 13 t6t nhat, dong thoi giam thiéu chi phi va han ché tiéu cuc dén
mdi truong xung quanh [1-5]. Pé dat duoc cic muc tidu néu trén, can phai tién hanh tinh
toan chinh xac cac thong s6 nd min trong qua trinh thiét ké cing nhu ap dung cac ky thuat
n6 min hién dai. Cong tac KNM phai ¢am bao tuan thu cac yéu cau vé khdi lugng dat da can
1am toi, kich thudc cuc dat da phu hop theo yéu ciu cta san xuét, tdi thiéu hoa chi phi cho
toan bo ddy chuyén khai thac mo, dong thoi can phai giam thiéu va kiém soat cac anh huong
¢0 hai t61 moi truong xung quanh. Tom lai, vigc tdi wu hoa muac do dap vo dét da, khoang
cach dich chuyén kich thudc hinh hoc cua déng d4 sau nd min, déng thoi dam bao an toan
vé rung chan nén cong trinh, séng dap khong khi va da ving. Cac nd luc nay nham dat duoc
hiéu qua tdi da va giam thiéu tac dong tiéu cuc toi moi truong.

Trong n6 min khai thac mo 16 thién chi c6 20% dén 30% ning luong nd min duoc st
dung dé 1am toi va dap i dat d4 tir khdi nguyén. Phan ning luong con lai, bi lang phi dudi
dang da bay, chén dong nén cong trinh, song dap khong khi, tao ra bui va dap v& qua muc,

.. [6-9]. P4 bay xuat hién trong qué trinh n6 min 1a mo6i nguy hiém 16n nhat trong hoat dong
n6 min. P4 bay chiém khoang mét nira tong s vu tai nan lién quan dén nd min trén cac mo
19 thién. Tac gia [10] chi ra rang trén 40% céc vu tai nan c6 tir vong va trén 20% cac vu tai
nan nghiém trong xay ra trong khai thac mo ¢ An D6 1a do da bay. Pa bay vuot ra khoi khu
vuc ban kinh ving nguy hiém 1a nguyén nhan cua 25% cac vu tai nan do n6 min khai thac
mo 16 thién & My [11]. Dya trén cac so licu thdng ké vé tai nan cho thay cd t61 20%—-40%
cac vu tai nan lién quan den nd min 1a do da bay [12]. Nhitng nguy hiém va thiét hai do da
bay gay ra la mot van dé rat nghiém trong ké tir khi nd min dugc st dung dé lam toi dat da
Va KSCI. Mot s6 hau qué cua da bay 1a cac don kién ctia nguoi dan sinh séng quanh khu vuc
n6 min, do d4 bay gdy ra cac thuong tich nghiém trong hogc thdm chi tir vong. Ngoal ra, da
bay sinh ra trong né min ciing gy hu hong cic cong trinh va 1am hong hoc cac thiét bi, tham
chi 1a phai dong ctra mo.

Nguyén nhan dan dén hién tuong da bay trong n6 min khai thac moé c6 thé bao gdm mot
loat cAc nguy@n nhan, trong d6 c6 nhitng nguyén nhan co thé kiém soat va khong thé kiém
soat. Nhirg nguyén nhin co thé kiém soat bao gom, cac thiét ké nd min thiéu chinh xéc,
duong can chua chinh xac, chiéu cao cot bua chua di, khoang cach giira cac 16 khoan chua
chinh xac va st dung thudc nd c¢6 hiéu suat 16n. Dong thoi, cac nguyén nhan khong thé kiém
soat nhu didu kién dia chat bat 1oi (bao gom cac khe nut, 16 rdng, cac mat phan 16p, cac vi tri
c6 dia chét yéu, .. ..), thoi gian vi sai va trinh ty vi sai khong phu hop, su xudt hién cac nit
v& va da roi trén tang, ... cling gop phan vao cac nguyén nhan dan dén hién tuong da bay
[10-14]. Vi vay, viéc nghlen clru ngan chén cac diéu kién co6 the dan t61 hién tuong da bay
1a vin dé cap thiét, can tién hanh cac nd lyc hudng dén giai quyét van dé nay va dam bao an
toan va hiéu qua trong qua trinh khai thac mo.

Hién nay, hoat dong n6 min ngay cang tién gan cac khu dén cu, cac cong trinh can bao
vé, cac nguy co mat an toan do hoat dong n6 min cang tang cao. Néu khong kiém soat nhitng
anh huong c6 hai do nd min gay ra nhu chin dong nén cong trinh, song dap khong khi, bui
va dac biét la da bay s& dan t6i nhitng hau qua nghiém trong. D3 c6 rit nhiéu nha nghién ctru
da c¢b gang dua ra cac phuong phap tinh toan, du doan khoang cach da bay do nd min gay ra
nd min khi xem xét cac thong s6 nd min thiét ké va mot sb yéu to dia ky thuat. Bén canh do,
mdt s6 nha nghién ciru khac tiép can phan tich cac diéu kién nd min, cac théng sd nd min
thiét k&, dicu kién dia chat, hay tiép can dudi goc do quan ly rii ro, phén tich cac s6 ligu
thong ké tai nan lién quan dén d4 bay trong no min nham dwa ra cac md hinh xac dinh pham
vi da bay, mbi tuong quan gitta cac thong so n6 min thiét ké v6i khoang cach da bay va st
dung céc thong so thlet ke n6 min 13 thong s6 dau vao ciia cic mé hinh dy bao [15-21]. Nhiéu
nha nghién ctru dd ¢d ging du doan khoang cach da bay trong thong qua cac phwong trinh
thyc nghiém [22—23]. Tuy nhién, hiéu suat ctia cic mo hinh nay chua lam thoa mén trong
quy md thue dia din t6i thiéu chinh xac va thiéu co s¢ khoa hoc.
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Dé du bao khoang cach da bay, cac nd luc phat trién cac mé hinh khac nhau di duoc
nhiéu nha khoa hoc trén thé gi6i thuc hién véi cac két qua day htra hen nhu 4p dung mang
no-ron nhan tao va ky thuat logic mo dé du doan dé bay, st dung k¥ thuat may hoc may véc
to hd tro (SVS), phan tich xac xuat dé dé phan dinh ranh gidi khu vuc nguy hiém cua da bay
trong mot mo 16 thién [24-31]. Vi su ra doi cua cac cong cu khoa hoc, ky thuat va su cai
tién (ca phin cimg va phan mém) trong vai thap ky qua, gop phan cai thién do chinh x4c cua
cac du doan [32]. Viéc st dung cac mo hinh tri tué nhan tao (Artificial Intelligence - Al) nhu
hé théng suy luan mo (FIS), mang noron nhan tao (ANN), H¢ théng suy luan dya trén mang
thich nghi md ANFIS (Adaptive Network-based Fuzzy Inference System) dd dugc trién khai
thanh cong trong viéc giai quyét cac vin dé dia k¥ thuat phirc tap, gop phan giam nhitng tac
dong tiéu cuc cia nd min téi moi trudng xung quanh [33-36]. Cac mé hinh phén tich Al dua
trén viéc tan dung tinh chét linh hoat cta cac dit liéu, nhd d6 cac mé hinh c6 thé duge hiéu
chinh dé dang nhu mot cong cu tién lugng cho bat ky dir liéu mdi nao thu dugce. Loi ich nay
lam cho AI tré thanh mot cong cu nhanh va manh trong viée giai quyét cac van dé méi quan
hé phi tuyén ctia cac thong sd dau vao va dau ra va khong duge biét dén [37]. Tuy nhién, bén
canh nhimg uu diém nay, thi cdc mé hinh st dung k¥ thuat Al can thu thap mot luong 16n
cac thong sd dau vao, mit khac viéc do v& khoang cach da bay do cac vu no la hét sirc phirc
tap va khé khin. Cho dén nay, chua c6 nhiéu nghién ciru sir dung viéc mé hinh mé phong
hién twong da bay trong nd min, ...

Trong nghién ctru ndy, mot phuong phap méi da duoc dé xuat dé dy doan khoang cach
da bay trén co somd hinh dugc tao dya trén phuong phép dong luc hat min (Smooth Particle
Hydrodynamics - SPH), md hinh dugc phat trién boi [38]. Phuong phap nay dugc phat trién
dé tranh nhimg han ché gip phai trong céc bai toan bién dang cyc tri bang phuong phap phan
tir hitu han. Su khac biét chinh cua SPH va cac phuong phép ¢6 dién 1a SPH khong chia cac
diém nat. Cac hat 13 phan tir dai dién cho ddi tugng va mang tinh chat chung va riéng tiy
theo thudc tinh khai bao [39-40].

Bai bao thyc hién phéan tich mé phong thir nghiém da bay do n6 min gy ra bang phuong
phap SPH trén phan mém LS-Dyna cho mé hinh 2D dugc xdy dyung tir tuyén mit cit B2 cta
mé da voi Mong Son. Két qua ctia mo hinh cho thay kha ning cta phuong phap thiy dong
lyc hoc hat min trong viéc phan tich chuyén sau cong tac nd min.

2. Phwong phap nghién ciru va tai li¢u thu thiap

2.1. Khdi qudt vé khu viee mé da véi Mong Son, Yén Bai

Mo da Mong Son thudc dia
phéan xa& Mong Son, huyén Yén HY
Binh, tinh Yén Bai. Tong dién tich .
duogc cip phép cho khu A va B caa 4
mo 1a 13,9 ha (Hinh 1). Ciu truc dia
chat cua khu mo kha don gian, chu
yéu la da voi bi hoa héa mau trang,
da voi c6 mau trang thuan khiét c6
ciu trac hat bién tinh c6 kich thude
kha 16n.

Mo Mong Son dang tap trung
khai thac khu A v6i dién tich: 11,81
ha v6i hé théng khai thac theo 16p
bang tir trén xudng dudi, chiéu cao
tang 8,0 m; goc nghiéng suon tang,
a = 75° P4 trén mo dugce lam toi
bang phuong phap khoan nd min voi

Hinh 1. Bién gi6i khai truong mé Méng Son [41].
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16 khoan duong kinh d = 76 mm, phuwong phap n6 min vi sai phi dién toan phan véi thoi gian
gian cach 17 ms va 42 ms. Thudc né st dung 1a Anfo dang tii D60, thudc nhii turong D60
duoc kich nd bang kip phi dién xuong 16 400ms va mdi nd MN31- 175g/qua (d6i voi nd min
khai thac 1an 1). Luong thudc nd trong cot thude da phan duoc két ciu lién tyc.

2.2. Phuwong phap nghién ciru

Trong phan nay, tac gia s& tién gidi thiéu tong quan vé phuong phap dong luc hat min
(SPH), phuong thirc tac dong qua lai gitra cac hat trong SPH, cting nhu phuong trinh trang
thai ctia vat liéu ddc trung cho dét da, vat liéu nd phuc vu cho mé phong cong tac nd min trén
mo hinh 2D.

2.2.1. Cong thirc tiéu chudn ciia phwong phap dong luc hat mim (SPH)

Phuong phap SPH dugc thé hién dwa trén cong thic bac hai cta cac hat chuyén dong
(xi(t),wi(t))ieP, P la tp hop cac hat, xi(t) la vi tri cua hat thtr i; wi(t) 1a trong s6 cua hat thr i.
Cong thure bac hai cho mot ham c6 thé dugc viét nhu sau:

jf(x)dx =;Wj(t).f (x,(1)) (1)

Cong thue bac hai (1) cung voi trang thai lam min hat nhan (smoothing kernel), hinh
thanh 1én dinh nghia vé mdt ham gia tri gan dung cta hat. Gia tri ndi suy cia ham u(x) tai vi
tri x st dung phuong phép SPH la:

1" (u(xi)) =D wi®)-u(x;) w(xi—x;h) )
jeQ

Trong d6 X 1 trén tt ca cac hat bén trong Q va trong ban kinh 2h, W 1a vi tri hat nhan
ndi suy dua trén duong “spline” ¢ ban kinh 2h; h 1a @6 dai lam min theo thoig gian va khong
gian. Ham kernel dugc dinh nghia nhu sau:

w(xi—xj,h)zﬁe{:(‘x‘;;} )

W(xi— Xj,h)—8 khi h—0, & 12 ham Dirac, h 14 mot ham cua xi va X;, duoc goi 1a chiéu dai
lam min cua ham hat nhan.
Ham xay dung duong “spline” dugc dinh nghia:

1—gd2+%d3 Khi 0<d<1
1 3

0(d)=Cx<:=(2-d i 1<d<

(d) 4( )" i 1<os2 ()
0 Khac

Vi d 1a s6 chiéu khong gian. Do dc ciia ham u(x) duoc dua ra bang cach ap dung toan
tir dao ham trén do dai lam min:

Hh(u(xi))=Zjlw,--u(xj)-VW(xi—xj,h) (5)

Danh gid moét tich ndi suy cua hai ham dugc cho béi tich cac gia tri ndi suy cua ching
(Hinh 2).
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W(r,h)

2h

Hinh 2. Vi tri ndi suy ctia ham hat nhan 2D [42].

2.2.2. Phuong trinh lién tuc va phuong trinh dong lugng cia cac hat trong phuong phép dong
Iuc hat min

Gi4 tri gan diing cua hat trong phuong trinh lién tuc dugc xac dinh nhu sau:
d [ m
—Pi = o Mi(vi—v})wy B (6)
dt bopi

£ 1 . A, 1.0 A T I U ) A, 10n .y . , B
N6 la Galilean bat bien do vi tri va van toc hat chi xuat hi¢n khi c6 sy sai khac, \/; la

thanh phan vén toc tai hat tht i. i
Dang roi rac cia phuong trinh dong lugng SPH dugc phat trién thanh:

dve |
=2 (o o wi B )
b PiP;

Cong thirc trén dam bao rang ng suat tu dong lién tuc trén cac bé mat tiép giap vat liéu.
Céc loai phuong trinh dong lwong SPH khéac nhau c6 thé dat duoc thdng qua viéc 4p dung
cac phuong trinh dong nhat vao phuong trinh dong lugng SPH thong thuong. Tinh dbi xang
ctia phuong trinh dong luong SPH c6 thé 1am giam céac 15i phat sinh tir van dé khdng nhat
quan cua hat.

Twr cong thuce (7), cac thanh phﬁn lyc tac dung 1én ting hat dugc xac dinh:

Fipressure — _Z mjpi+pjvw(rija h)
j 2p,

(8)

Ivlscosnty HZ VI+VJV W(r”, h)
j 2p i
Trong d6 rjj=xi — Xj, 1 12 hé s6 nhét cia vat lidu. Ap suat pi duoc tinh toan thong qua
phuong trinh cau thanh:
pi=k(pi—po) , , )
Trong d6 k 1a @6 cung cua vat liéu va B 1a mat d6 ban dau ctia né. Cuodi cung, doi voi gia
toc cua hat 1, ta co:
B 1
ai = p,( pressure + Flvlscosny + Fexternal)

(10)

Trong d6: FF**™al 13 cac luc bén ngoai nhu luc tic dong 1én than hodc luc do tiép xuc.

2.2.3. Tuong tac gitta cac hat trong moé phdong

Hinh 3 cho théy tat ca cac _phép ndi suy SPH dugc thyc hién bén trong cac mién cyc bd
ctia tirng phan SPH. Céc luc tiép xtc s& duge ap dung cho cac luc lugng bén ngoai nhu cong
thae 10.
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Ferav Forav

F 3
e PhanI

Tiép xic can thiét trén beé mat

. Phan II
Hat nuoc (nang)

O Hat dau (nang)

Hinh 3. Tuong tac gitra cac ndt voi ndt [43].

Trong hé théng nay, luc tiép xuc day tac dung 1én hat do tiép xtc Fe, ty 1¢ thuan véi sy
dich chuyén hodc chong chéo giita cac hat 3.
Fc = Kid (11)
Trong d6: 6 =d-2d vaKla héng s6 10 xo tuyén tinh hodc d6 cimg. Néu tiép diém duoc
mo hinh héa chi st dung 16 xo tuyén tinh nay, s¢ khong c6 nang lugng nao dugc tiéu thu va
tiép diém s& dan hoi hoan hao. Trén thuc té, mot s6 dong nang bi ti€u hao trong blen dang
déo, hodc chuyén thanh niang luong nhiét hoic 4am thanh. Dé giai thich cho nhitng ton that
nang luong d6, mot ngudn giam chan tiép xuc dya trén mo hinh dashpot duge xéac dinh:

Fa=mv (12)
Luyc giam chan tiép xuc ty 1€ vdi van toc twong doi cua cac hat tiép xuc, trong d6 hang
s0 ty 1€ n dugc goi 1a h¢ s6 giam chan, v =vi — Va.

2.2.4. Phuong trinh dac trung cua vt li¢u str dung trong mo phong

Cung voi sy ra doi cua phuong phap SPH, cac mo hinh vat liéu vat chat duoc xay dung
va phat trién dé giai quyét cac van dé duéi trinh mé phong ciia phan mém LS-Dyna. Trong
pham vi nghién ctru da bay do nd min giy ra, nhém nghién ciru st dung cac mé hinh dic
trung cho dat da: Mo hinh Riedel Hiermaier Thoma - RHT; mé hinh vat liéu nd (High
Explosive Burn - HEB) v&i phuong trinh trang thai ctia vat liéu no (Jones Wilkins Lee - JWL).

- Mo hinh vat liéu dat da (RHT)

Dac tinh cua dé 1a mot loai vat liéu gion [44]. Do do, vat liéu hgp phu phong trong LS-
Dyna la vat liéu Riedel Hiermaier Thoma - RHT, dugc phat trién boi [45]. RHT bao gém 03
bé mit phu thudc ap suit trong khong gian g sudt, 1a cac trang thai gidi han khac nhau, cu
thé 1a gi6i han pha hity, gioi han dan hoi va pha hay th phit.

Gidi han pha hity Y pha hay duge dinh nghia 1a mot ham ap suét p, goc 0 va ti 1¢ bién dang
g, duoc xac dinh bﬁng cong thuec.

phahuy(p 0, 8) YTXC(p )-R;(0). me(g) (13)

Trong d6 p” 12 4p suat dugc chuan bang ham fe, p*= p/ fe, v6i p 1a ap sudt thay tinh, fc 12
cudng do nén; Rs(6) 1a ham xac dinh sy phy thudc bt bién ctia mot hinh; Fiii¢ 1a toc do bién
dang, duoc thé hién thong qua sy gia tang d6 ben dut gy véi toc d6 bién dang déo; Yiyc 12
cuong do ung suat turong duong trén kinh tuyén nén.

Gidi han dan hoi dugc xac dinh dua trén viéc chia ty 1& bé mat pha va, duoc xac dinh
theo cong thirc 14:

Y danhéi = Yphahiy - Faannéi . R3(0) . Fcap (p*) (14)
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Trong d6 Famnsi 12 ti 1€ gitra gioi han dan hdi va gi6i han pha hay; Feap(p*) 14 ham gi6i
han tng suét 1éch dan hoi khi nén thuy tinh, gia tri trong khoang (0,1). i

Pha huy thtr phat dé mo ta cuong do ctuia da bi nghién nat hoan toan, dugc xac dinh qua biéu
thurc:

Yr’:hahuythupha = B'p*M (15)

Trong d6 B 12 hang sb mdt pha huy thir phat; M la sd mii mat pha huy thir phat.

- Phuong trinh lan truyén séng (g suat cua luong thude (JWL)

Doi voi lugng thude nap trong 10, md hinh véat liéu thuoc nd (High Explosive Burn -
HEB) str dung trong LS-Dyna véi phuong trinh trang thdi JWL dugc xéc dinh qua phuong
trinh [45]:

—R;V (D_E

® | _Rv 0]
e v +B(l-——)e + 16
AV S v (16)

P=Al-

Trong d6 P 1a song Gmg sudt, A, B, R1, Rz VA o 1a cac hing s, V 1a thé tich riéng va Eo
1a ndi nang c6 gia tri ban dau la Eo.

3. Két qua va théo ludn

3.1. M6 hinh mé phong da bay cho mo da voi Mong Son bang phwong phdp SPH trén phan
mém LS-Dyna

Hién nay, tai mot s6 bii n6 san xuat ctia mo, v6i thong sd khoan nd min dang ap dung,
d3 1am tang nguy co mét an toan da vang. Do d6, dé danh gia mirc d6 anh hudng ciia d4 ving
dén san xuat, bai bao thyc hién mé phong khau né min bang phan mém LS-Dyna trén mat
cit tuyén B2 cia mé (Hinh 4).
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Hinh 4. Mt cét tuyén B2 mo Mong Son va so do nap nd thyc hién st dung dé mo phong nd min
trén phan mém LS-Dyna.

Céc thong s6 khoan nd trén mo hinh 2D dugc trinh bay tai bang 1.
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Bang 1. Thong s6 khoan nd min trén mo hinh mo phong.

Théng s6 K§y hiéu Ponvi Gia tri

Chiéu cao ting h m 8
Khoang cach cac hang b m 2,6
Chiéu dai nap bua Ly m 3,2
Chiéu dai nap thube L m 5,8
DPuong kinh 16 khoan dk mm 76
Puong khang chén ting w m 2,6
Loai thuc Anfo
Thoi gian vi sai ms 17

Céc vat lidu dai dién cho méi truong dat d, thude nd twong thich véi cac thude tinh cta
vat ligu RHT, JWL trong LS-Dyna dugc xac dinh dya trén tai li€u dia chit cua mo da voi
Mong Son va cac nghién ctru da c6 vé tinh chét co 1y ctia d4 voi thé trong 2,72 g/em?®. Céc
thong s6 chinh cua vat liéu xem bang 2.

Bang 2. Thong s chinh cua vat lidu dua vao mo hinh mé phong.

Théng sé Gia tri Théng sb Gia tri
Mb hinh vat liégu RHT
Ty trong, g/cm? 2,72 Cuong do pha va, Pa 4,008
Cudng do chiu kéo, kG/cm? 60,77 Tbc d6 phé v bién dang kéo 3,008+19
Cuong d6 khang nén, kG/cm? 750,77 | Tbc do pha v bién dang nén 3,008+19
Goc ma sét trong, do 34935 Tbc d6 bién dang kéo 3,00e 8
Mo dun bién dang, kG/cm? 4,08 Téc d6 bién dang nén 3,00e°
M6 dun dan hoi, Pa 2,47¢10 | Hé sb 1am giam mo dun cat 0,5
Do 15 rdng 1,94 Bién dang phé v& téi thiéu 0,015
Phwong trinh trang thai séng wng suat JWL

Ty trong, kg/m3 931 Ap luc nd, Pa 5,15e*°
Téc do nd, m/s 4.200
Hé s trang thai (A), Pa 4,95¢*10 | He s6 trang thai (R2) 1,118
Hé sb trang thai (B), Pa 1,89 | Hé sé trang théi (o) 0,33
H¢ s6 trang thai (R1) 3,907 Esﬁgpi‘;%‘gg no tén 1 don vithe 5 geus

Thong s6 k¥ thuat may tinh st dung dé mo phong coéng tac nd min nhu sau: Intel(R)
Core(TM) i7-10700 CPU @ 2.90GHz va RAM 16.0 GB. Vi thoi gian ghi nhan ket qua sau
1,5 gidy, m6 phong hoan thanh tinh todn sau 12 gio trén phan mém LS-Dyna.

3.2. Két qud mé phéng dd bay cho mé da véi Mong Son bang phwong phdp SPH trén phan
mém LS-Dyna

Bai béo thiét 1ap do dir liéu m6 phong hién tugng da bay trong qua trinh n6 min trén mo
hinh 2D cua mat cat tuyén B2 tai mo da v6i Mong Son sau 1,5 gidy. Két qua thu duoc qua
cac moc thoi gian 0,5 gidy; 1,0 gidy va 1,5 gidy, xem hinh 5.
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Hinh 5. M6 phong qué trinh nd min véi phan mém LS-Dyna: (a) 0,5 gidy; (b) 1,0 gidy; (c) 1,5 giay.

7 Pé danh gia khoang cach da bay, van toc da bay sau 1,5 gidy kich nd luong thude. Pit 3
diém do trén mé hinh mo6 phdng (Hinh 5c¢). Két qua giam sat dugc thé hién tai hinh 6.

Pifm 1

80 +

Pifm 2

R 60
biem 3

o
o>

- N
40 o \)'\’Q\'(\ 3

Vin tde bay, m/s

Khoing cach dich chuyén, m

20+

RO I O
0.6 08 1 1.2 14 0 0.2 0.4 0.6 08 1 12 1.4

Théi gian, gidy Thoi gian, gidy

Hinh 6. Vén tdc (a) va khoang cach (b) da bay tir 0 + 1,5 gidy: (a) Véan toc da bay trén 3 diém khao
sét; (b) Khoang cach bay trén 3 diém khao sat.

Két qua do tai cac diém giam sat cho thiy: Vi thong s6 mang né nhu bang 1, sau 1,5
gidy, da bay xa nhat 50 V01 tam bai né dat 85 m, twong Umg voi van toc trung bmh 40 m/s.
Nhu vay, thong s6 mang nd tlem an nguy co mat an toan da ving cho mé Méng Son. Do do,
can tinh toan, lya chon thong s6 KNM theo diéu kién an toan d4 vang.

4. Két luan

Phuong phédp md phong qua trinh nd min va xac dinh quy dao bay, ciing nhu khoang
cach bay cua dat da trong qué trinh nd min st dung cong cu méd phong hién chua dugc sur
dung rong rai ¢ nudc ta. Viéc ap dung cac cong thirc thyc nghiém dé xac dinh khoang cach
da bay 1a chua phu hop véi diéu kién thyc té trong qué trinh né min. Trong khi d6, viéc ap
dung cac thuat toan may hoc va md hinh tri tué nhan tao (Al) doi hoi viéc thu thap mot lugng
16n cac thong s6 dau vao. Bén canh d6, viéc do vé& khoang cach da bay do cac vu nd ciing gip
nhiéu khé khin va phirc tap.

Phuong phap mé hinh sé di tro thanh giai mot phap dang tin cdy trong viéc nghién ctru,
phan tich va dénh gia cac tac dong co hoc. Két qua ciia mo hinh di chimg minh kha ning cia
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phuong phap thay dong luc hoc hat min trong viéc phan tich chuyén sau cong tac nd min. Sir
dung phuong phap ndy, cac k¥ su khai thac mé va nha quan 1y an toan trong qua trinh nd min
¢6 thé dy doan so bod khoang cach da bay trong tirng vu nd, dua trén cac diéu kién nd min
thuc té tai mo, théng qua viéc nhap cac thong s dau vao cho méd hinh mé phong.

Duya trén phén tich qua trinh tac dung nd min st dung phuong phap SPH 2D, duoc ap
dung trén tuyén mit cat B2 ciia mo da voi Méng Son, nhirng két qua da thu duoc cho thy
rang hién tai m6 hinh thiét ké KNM cua mo dang tiém an nguy co mat an toan do da vang.
Do d6, can tién hanh nghién ctru, tinh toan va thay ddi cac lai théng sé KNM sao cho hop 1y.
Tuy nhien dé dat duoc diéu nay, can tién hanh thém nhimg nghién ctru chi tiét va chuyén
sau hon vé viée ap dung phuong phap SPH trén phan mém LS-Dyna cho md hinh 3D, dong
thoi can xem xét nhidu trudng hop nd min thyuc té theo ho chiéu thi cong va thi nghiém Cac
tinh chat co 1y d4 bd sung theo thudc tinh dat da tai mé phu hop véi vat lidu trong phan mém
hd tro. Muc ti€u cta vigc nay la dé nang cao murc do chinh xac cia mé phong, dong thoi thiét
1ap thoi diém quan sat dai hon dé dam bao viéc xac dinh dy du c4c hién tugng da bay theo
cac hudng va theo cac thoi diém cia vu nd.

Dong gop cuia tac gia: Xay dung y tudng nghién cuu: T.D.B.; B.V.Tr., HV.V.; Lua chon
phuong phép nghién ctru: T.D.B.; B.V.Tr.; N.D.A.; Thu thap sb liéu thuc té taimo: HV.V,,
HD.N.; Xirly sb liéu: T.D.B.; D.V.Tr.; H.V.V.; B.X.D.; Viét ban thao bai bao: T.D.B.;
b.V.Tr,; B.V.D,, N.b.A;; HV.V,; H.D.N.; Chinh sta bai bao: T.D.B.; B.V.Tr.; HV.V,,
H.D.N.

Léi cam on: Nhom tac gia xin chan thanh cam on PGS.TS. Pam Trong Thang, Hoc vién k¥
thuat quan su da gitp d& trong qua trinh chay mé hinh mé phong nd min bang phan mém ban
quyén LS-Dyna/Ansys. Bén canh do, tap thé tac gia trin trong cam on su giup d& cla cic
nha khoa hoc thuéc Nhém nghién ciru manh Nhimg tién bo trong Khai thac mé bén viing va
¢6 trach nhiém (ISRM), Truong Pai hoc Mo - Dija chat, Ha Noi, Viét Nam di hd tro dé, cb
van khoa hoc trong qua trinh nhom tac gia thyc hién nghién ctru nay.

Loi cam doan: Tap thé tac gia cam doan bai bao nay la cong trinh nghién ciru ctia tap thé tac
gia, chua dugc cong bd & dau, khong duge sao chép tir nhitng nghién ctru trude day; khong
c6 su tranh chap loi ich trong nhom tac gia.

Tai liéu tham khao

1. Kahriman, A.; Ozer, U.; Aksoy, M.; Karadogan, A.; Tuncer, G. Environmental
impacts of bench blasting at Hisarcik Boron open pit mine in Turkey. Environ.
Geology. 2006, 50(7), 1015-1023.

2. Uysal, O.; Cavus, M. Effect of a pre—split plane on the frequencies of blast induced
ground vibrations. Acta Montanistica Slovaca 2013, 18(2), 101-109.

3. Karadogan, A.; Kahriman, A.; Ozer, U. A new damage criteria norm for blast
induced ground vibrations in Turkey. Arabian J. Geosci. 2014, 7(4), 1617-1627.

4. Gorgulu, K.; Arpaz, E.; Uysal, O.; Duruturk, Y.S.; Yuksek, A.G.; Kocaslan, A
Dilmac, M.K. Investigation of the effects of blasting design parameters and rock
properties on blast—induced ground vibrations. Arabian J. Geosci. 2015, 8(6), 4269
4278.

5. Kulekci, G.; Alemdag, S. The investigation of blasting effect on natural heritages in
quarries: Registered rock room sample. Proceedings of the 8" International
Aggregates Symposium 13-14 October, Kutahya, Turkey, 2016, pp. 498-504.

6. Singh, T.N.; Singh, V. An intelligent approach to prediction and control ground
vibration in mines. Geotech. Geol. Eng. 2005, 23(3), 249-262.



Tap chi Khi twong Thiiy vin 2023, 750, 66-78; doi:10.36335/VNJHM.2023(750).66-78 76

7.

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Rezaei, M.; Monjezi, M.; Varjani, A.Y. Development of a fuzzy model to predict
flyrock in surface mining. Saf. Sci. 2011, 49, 298-305.

Hajihassani, M.; Armaghani, D.J.; Sohaei, H.; Mohamad, E.T.; Marto, A. Prediction
of airblast—overpressure induced by blasting using a hybrid artificial neural network
and particle swarm optimization. Appl. Acoust. 2014, 80, 57-67.

Sadeghi, F.; Monjezi, M.; Armaghani, D.J. Evaluation and optimization of prediction
of toe that arises from mine blasting operation using various soft computing
techniques. Nat. Resour. Res. 2020, 29(2), 887-903.

Bhandari S. Engineering rock blasting operations. A.A. Balkema, Rotterdam, 1997.

Fletcher, L.R.; D'Andrea, D.V. Control of flyrock in blasting. Proceeding of 121
Conf. on Explosives and Blasting Technique. Atlanta, Georgia, 1986, pp. 167-177.

Raina, A.K.; Murthy, V.M.S.R.; Soni, A.K. Flyrock in surface mine blasting:
understanding the basics to develop a predictive regime. Curr. Sci. 2015, 108, 660—
665.

Workman, J.L.; Calder, P.N. Flyrock prediction and control in surface mine blasting.
Proceeding of the 20" conference on explosives and blasting technique. Austin,
Texas, 1994, pp. 59-74.

Kopp, J.W. Observation of flyrock at several mines and quarries. Proceeding of the
20" conference on explosives and blasting technique. Austin, Texas, 1994, pp. 75—
81.

Lundborg, N.; Persson, P.A.; Ladegaard—Pedersen, A.; Holmberg, R. Keeping the lid
on flyrock in opencast blasting. Eng. Min. J. 1975, 95-100.

Roth, J. A model for the determination of flyrock range as a function of shot
conditions, final report contract no. J0O3872A2. Manage. Sci. Assoc. 1979.

Hillier, D.E.; Holywell, P.D.; Jeffries, R.M.; Scott, I.M.B. Limiting the instance of
flyrock from quarry operations, research report. WS Atkins Consultants Ltd.,
Warrington, 1999.

Schneider, L. Back to the basics, flyrock (part 2: prevention). Appl. Acoust. 1997, 71,
1169-1176. D0i:10.1016/j.apacoust.2010.07.008.

Adhikari, G.R. Studies on flyrock at limestone quarries. Rock Mech. Rock Eng. 1999,
32, 291-301. D0i:10.1007/s006030050049.

Mishra, A.K.; Mallick, D.K. Analysis of blasting related accidents with emphasis on
flyrock and its mitigation in surface mines. Proceedings of the 10" International
Symposium on Rock Fragmentation by Blasting. New Delhi, India. 2012, pp. 555—
563.

Bajpayee, T.S.; Rehak, T.R.; Mowrey, G.L.; Ingram, D.K. Blasting injuries in
surface mining with emphasis on flyrock and blast area security. J. Saf. Res. 2004,
35, 47-57. D0i:10.1016/j.jsr.2003.07.00.

Kulekci, G.; Yilmaz, A.O. Roadway tunnel construction with drilling—blasting
method; Giimiishane environment road example. Int. J. Math. Eng. Nat. Sci. 2018, 4,
34-39.

Kulekci, G.; Yilmaz, A. Investigation of the effect of activities in a coper mine on
historical works, an example of Giimiishane Siileymaniye. J. Underground Resour.
2019, 16(8), 1-14.

Monjezi, M.; Amini Khoshalan, H.; Yazdian Varjani, A. Prediction of flyrock and
backbreak in open pit blasting operation: a neuro—genetic approach. Arabian J.
Geosci. 2010a, 5(3), 441-448.

Monjezi, M.; Bahrami, A.; Yazdian Varjani, A. Simultaneous prediction of
fragmentation and flyrock in blasting operation using artificial neural networks. Int.
J. Rock Mech. Min. Sci. 2010b, 47(3), 476-480.



Tap chi Khi twong Thiiy vin 2023, 750, 66-78; doi:10.36335/VNJHM.2023(750).66-78 77

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.
40.

41.
42.

43.

44,

Monjezi, M.; Mehrdanesh, A.; Malek, A.; Khandelwal, M. Evaluation of effect of
blast design parameters on flyrock using artificial neural networks. Neural Comput.
Appl. 2012, 23(2), 349-356.

Rezaei, M.; Monjezi, M.; Varjani, A.Y. Development of a fuzzy model to predict
flyrock in surface mining. Saf. Sci. 2011, 49, 298-305.

Ghasemi, E.; Sari, M.; Ataei, M. Development of an empirical model for predicting
the effects of controllable blasting parameters on flyrock distance in surface mines.
Int. J. Rock Mech. Min. Sci. 2012a, 52, 163-170.

Ghasemi, E.; Amini, H.; Ataei, M.; Khalokakaei, R. Application of artificial
intelligence techniques for predicting the flyrock distance caused by blasting
operation. Arabian J. Geosci. 2012b, 7(1), 193-202.

Amini, H.; Gholami, R.; Monjezi, M.; Torabi, S.R.; Zadhesh, J. Evaluation of flyrock
phenomenon due to blasting operation by support vector machine. Neural Comput.
Appl. 2011, 21(8), 2077-2085.

Raina, A.K.; Chakraborty, A.K.; Choudhury, P.B.; Sinha, A. Flyrock danger zone
demarcation in opencast mines: a risk based approach. Bull. Eng. Geol. Environ.
2011, 70(1), 163-172.

Alemdag, S.; Zeybek, H.l.; Kulekci, G. Stability evaluation of the Giimiishane—
Akcakale Cave by numerical analysis method. J. Mountain Sci. 2019, 16(9), 50-58.
Momeni, E.; Nazir, R.; Armaghani, D.J.; Maizir, H. Prediction of pile bearing
capacity using a hybrid genetic algorithm-based ANN. Measurement 2014, 57, 122—
131.

Mohamad, E.T.; Armaghani, D.J.; Hajihassani, M.; Faizi, K.; Marto, A. A simulation
approach to predict blasting—induced flyrock and size of thrown rocks. Electron. J.
Geotech. Eng. 2013a, 18, 365-374.

Monjezi, M.; Dehghani, H. Evaluation of effect of blasting pattern parameters on
back break using neural networks. Int. J. Rock Mech. Min. Sci. 2008, 45(8), 1446—
1453.

Esmaeili, M.; Osanloo, M.; Rashidinejad, F.; Bazzazi, A.A.; Taji, M. Multiple
regression, ANN and ANFIS models for prediction of backbreak in the open pit
blasting. Eng. Comput. 2014, 30(4), 549-558.

Garret, J.H. Where and why artificial neural networks are applicable in civil
engineering. J. Comput. Civil Eng. 1994, 8, 129-130.

R. A. Gingold, J. J. Monaghan. Smoothed particle hydrodynamics: theory and
application to non-spherical stars. Monthly Notices of the Royal Astronomical
Society. 1977, Volume 181, Issue 3, December, Pages 375-389,
https://doi.org/10.1093/mnras/181.3.375

Thung, T.T. Study of the SPH method for Simulation in LS-Dyna, 2017.
Jayasinghe, L.B. Numerical investigation into the blasting-induced damage
characteristics of rocks considering the role of in-situ stressed and discontinuity
persistence. Nanyang Centre for Underground Space, School of Civil and
Environmental Engineering, Nanyang Technological University, Singapore 639798.
2020.

Anh chup vé tinh mo d4 voi Mong Son.

Xu, J.; Wang, J. Interaction Methods for the SPH Parts (Multiphase Flows, Solid
Bodies) in LS-Dyna. Livermore Software Technology Corporation, 2013.

Théng, D.T.; Nam, B.X.; Hiéu, T.Q. N6 min trong nganh mo va cong trinh. Nha
xuat ban Khoa hoc tu nhién va cong nghé, Ha Noi, 2015.

Gao, J.; Xie, S.; Zhang, X.; Wang, H.; Gao, W.; Zhou, H. Study on the 2D
optimization simulation of complex five—hole cutting blasting under different lateral
pressure coefficients. Hindawi Complexity 2020, 4639518, pp. 12.



Tap chi Khi twong Thiiy vin 2023, 750, 66-78; doi:10.36335/VNJHM.2023(750).66-78 78

45. Riedel, W.; Thoma, K.; Hiermaier, S. Numerical analysis using a new macroscopic
concrete model for hydrocodes. Proceedings of 9" international symposium on
interaction of the effects of munitions with structures, Strausberg, Germany. 1999,
pp. 315-322.

Simulation on flyrock due to blasting using Smoothed particle
hydrodynamics (SPH) with LS-Dyna software, an example from
the Mong Son mine (Yen Bai)

Tran Dinh Bao'?*, Do Van Trieu3, Nguyen Dinh An'?, Hoang Van Van* Bui Xuan
Dien®, Hoang Dinh Nam?

! Hanoi University of Mining and Geology; trandinhbao@humg.edu.vn;
nguyendinhan@humg.edu.vn; 2021040137 @student.humg.edu.vn

2 Innovations for Sustainable and Responsible Mining (ISRM) Research Group, Hanoi
University of Mining and Geology, Hanoi, 100000, Vietnam;
trandinhbao@humg.edu.vn; nguyendinhan@humg.edu.vn

% Vinacomin-Institute of Mining Science and Technology;
dovantrieu15091996 @gmail.com

4 Micco - Branch of Ha Tuyen mining chemical industry company limited;
hoangvanhaidang@gmail.com

> MICCO - Bac Trung Bo mining chemical industry company limited;
dienbxbtb@gmail.com

Abstract: Flying rock is the most serious danger released from blasting in open pit mines.
More than a half of accidents due to blasting is related to rock flying. It is considered as
serious problems because it raises negative complains from the locals who lives nearby the
blasting areas. Nevertheless, there are few studies on rock flying in Vietnam in particular.
This study focuses on Smooth Particle Hydrodynamic (SPH) method on LS-Dyna software
to model rock flying on B2 section at Mong Son quarry, Yen Bai province. The result
indicates the potential of Smooth Particle Hydrodynamic (SPH) method in analyzing the
rock flying trajectory and distance in blasting. Using blasting practical parameters at the
mine site, the software has estimated the flying velocity at various location and time. In
which, the rock flying velocity is about 40 m/s at the distance of 85 m from the blasting
point after 1.5 second. This study aims to help engineers to estimate rock flying distance on
specific explosions. As a result, they are able to propose effective solutions to reduce the
negative effects of rock flying and improve their blasting. However, it is necessary to
implement more studies on the practicality of LS-Dyna software for 3D modelling. It is
required to consider different practical cases in blasting based on blasting designs and rock
mechanics regarding to the materials available in the software.

Keywords: Flyrock; SPH; Simulation; Blasting; LS-Dyna.
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Tém tat: Bai béo trinh bay két qua phan bd theo khong gian ctia 08 song triéu chinh
(M2, S2, N2, K2, K1, Ol1, Q1, P1), dic tinh thily tridu tai mot s6 dao, bai da thudc quan
dao Truong Sa voi phuong phéap binh phuong nho nhat theo chuan Institute of Ocean
Sciences (I0S). Két qua cho thiy, khi s6 lugng song triéu ting, gia tri cuc tri thiy triéu
thién van (Highest Astronomical Tide-HAT, Lowest Astronomical Tide-LAT), Mean Sea
Level (MSL), myuc nudc thuy triéu du tinh timng gi0 hang nam dat d6 chinh xéc cao hon
so vdi cac phuong phap truyén thong ding tor 8 dén 11 hang s6 diéu hoa (HSPH). Tinh
chat thity triéu tai cac dao, bai da khu vuc quan dao Truong Sa khong hoan toan la nhat
tridu khong déu. Két qua nghién ciru 12 co s¢ khoa hoc giai thich cac hién tuong xay ra
trong thuc té: thuy triéu thuc do trén sd “0 hai dd” nhé hon “0”, thdi diém xuét hién muc
nuée 16n, nude rong mudn hon; hién twong ngap lut khi thay triéu dat cuc dai, dong thoi
két qua nghién ctru dua ra phuong thirc phan tich bd HSPH tdi wu dé thiét 1ap cac mo hinh
dy tinh co s¢ dir lidu bién muc nudc cho cic bai toan mo phong dong luc hoc bién (ven
b, ngoai khoi) dap tng céac kich ban nude bién dang do bién doi khi hau toan cau.

Tir khéa: SOng triéu; Phan bd khong gian; Hang sé diéu hoa; Truong Sa, Viét Nam.

1. Giéi thiéu

Hién tuong thuy trleu duoc nhiéu nha khoa hoc trén thé gidi nghién ciru, dé cap dén,
nghién cuu day du va gan day nhat 13 cua Cartwright [1], muc nudc bién can dugc phan
tich mot cach tong the thay vi chi co dur li¢u thuy trleu cao va thap Dir liéu thuy triéu ven
b chinh xac hién rat can thiét dé dép Gmg cac nhu cau do do cao, tric dia khong gian va lap
mo hinh thuy triéu bo bién [2]. Cac nghién ctru quc té [3-11], da dua ra sb luong cac song
triéu diéu hoa c6 thé phan tich duoc bing phuong phap binh phuong téi thiéu tir chudi sb
liéu quan tric muc nuéc thyc do v6i 15 ngay (15 song triéu), 30 ngay (26 song tridu), 6
thang (54 song triéu) 12 thang (62 dén 102 séng tridu), 4,5 nam (114 song triéu) va 18,613
nam (409 song tridu) [12-17].

Trong nhiing ndm gan day ¢ Viét Nam, viéc phan tich hang s6 diéu hoa (HSDH) thity
triéu tir chudi s lidu thuc do di duoc dé cép nhiéu trong cac nghién ctru [18- 21]. Tuy
nhién, sy bién thién theo khong gian va thoi gian cua cac song tridu diéu hoa chinh, so
luong céc phan triéu diéu hoa tdi wu, hién tuong s6 lidu thuy triéu thuc do trén sb “0 hai
dd” nho hon “0”, ngap lut khi thay triéu 1€n, thoi gian xuét hién muc nude 16n, nude rong

Tap chi Khi tigng Thity vin 2023, 750, 79-92; doi:10.36335/VNJHM.2023(750).79-92  http://tapchikttv.vn/



Tap chi Khi tiwong Thaty van 2023, 750, 79-92; doi:10.36335/VNJHM.2023(750).79-92 80

mudn hon so véi thoi gian dy tinh trong bang thity triéu & mot sé dao, bai da thudc khu vuc
quan dao Trudng Sa, Viét Nam chwa duoc quan tam, dung muec. Déi v6i khu vire quan dao
Truong Sa, viéc xay dung va bién tap cac ban dd chuyén d& vé sy bién ddi theo khong gian
va thoi gian cia cac séng tridu chinh, xay dung bo co so dit lisu HSPH thay triéu t6i vu
phuc vu cho céc diéu kién bién muc nude trong cac m6 hinh moé phéng dong luc hoc bién
(ven dao, bai d4) 1a vin dé chua duoc nghién ctru.

Dir liéu vé HSPH thiy triéu bién thién theo thoi gian va khong gian v6i d6 phan giai
cao la thdng tin can thiét va quan trong phuc vu cho nhu ciu tinh toan, bién tip va xuét ban
cac bang dy tinh thay tridu. Cac mé hinh sé mé phong truyén tridu, danh gia tac dong cua
qua trinh dang cao muyc nudc bién do bién dbi khi héu toan cau 1a can thiét phai co nhirng
tinh toan khoa hoc va chi tiét cho cac HSDH thuy tridu v61 do chinh xdc cao tai thoi diém
hién nay va dy tinh cho nhimg nim tiép theo. Dé cung cip thong tin vé xdy dung co so dir
liéu HSDH phan bd theo khong gian va thoi gian cua cac song triéu chinh bang mo hinh
MIKE 21 & ché d6 nghiép vu, nghién ctru nay trinh bay két qua xay dung bo co so dit lidu
HSDH thuy triéu bién thién theo khong gian va thoi gian, so do tinh toan s “0 hai d6”, dic
tinh thiy triéu khu vuc quan dao Trudng Sa, Viét Nam.

Cho dén nay, céac dao, bai da thude quan dao Truong Sa chua xay dung dugc bo HSPH
v6i 86 luong song triéu t6i vu bién thién theo khong gian va thoi gian dung chu ky thién
van. Déi voi cac tram quan myc nudc bién ngdn han (it hon 31 ngay) [9, 11, 12-17, 21], sb
lugng song triéu theo cac phuong phéap phan tich truyén thdng thudng “bé sé¢” nhiéu song
triéu y nghia nhu: MSF, J1, 001, 2N2, NU2, NO1, L2, 2Q1, MO3, MK3... [18-21]. Do
do, viéc bo sung thém céc song tridu diéu hoa vao qué trinh du tinh thuy tridu la can thiét dé
taing do chinh xac muc nude du tinh timg gid, xac dinh cyc tri thiy triéu thién van (HAT,
LAT) va MSL.

Muc dich ciia nghién ctru 1a: Xéc dinh phan bd theo khong gian, thoi gian clia cac song
triéu chinh, phan tich b HSDH thuy triéu toi wu tir chudi s6 lidu thue do, xac dinh ding va
chinh x4c dic tinh thiy triéu tai cac dao, bai d4; Dy tinh thuy triéu dang chu ky thién vin
dé co dugc cac co s khoa hoc dap tmg nhu cau cap thiét hién nay 1a: (1) S6 liéu thay triéu
thuc do trén s6 “0 hai d6” nho hon “0”; (2) Hién twong ngap lut khi thuy triéu dat cuc dai;
(3) Thoi gian xuat hién muc nudce 16n, nude rong mudn hon so voi thoi gian dy tinh trong
bang thuy triéu; (4) Thiét 1ap co so dit liéu HSPH céac bién muc nude cho ciac md hinh mo
phong dong luc hoc bién (ven dao, bai d4) c6 lién quan dén an toan hang hai va cac hoat
dong khac.

2. S6 liéu sir dung va phwong phép nghién ciru

2.1. 86 lidu sir dung va khu viec nghién curu

S6 liéu str dung trong nghién ctru 13 s6 liéu muc nude quan tric tai 08 tram: Song Tir Tay
(01/4/2021 - 08/4/2021), Nam Yét (30/9/2020 - 21/10/2020), Sinh Tén (08/5/2020 -
25/5/2020), Truong Sa (17/6/2021 - 24/6/2021), Phan Vinh (16/6/2022 - 30/7/2022), Tién Nit
(15/8/2021 - 26/9/2021), Thuyén Chai (17/5/2021 - 30/5/2021), Phuc Tan (23/4/2016 -
08/11/2016) tai cac déo, bdi da thuoc quan dao Truong Sa, Viét Nam (Hinh 1). S6 liéu phan
tich tir bd co s¢ dir liu HSPH toan cau véi do phan gidi 0,125° x 0,125° kinh-vi tuyén
trong md hinh MIKE 21 dung dé _phan tich song trleu diéu hoa, du tinh myc nudc thuy
tridu, so sanh twong quan gitra chu01 s liéu thuy triéu thuc do va dy tinh khi sir dung so do
chi tiét phan tich HSPH thuy triéu (Hinh 2).

S6 liéu mo hinh: S liéu thuy tridu dy tinh, HSDH phan tich tir MIKE 21 cho s li¢u
quan tric muc nude bién (thuc do) tai cac dao, bai da thudc quén dao Truong Sa, Viét Nam
dugc sir dung danh gia so sanh cac k¥ nang nghiép vu du tinh thuy triéu va xay dung bd co
56 dit liéu HSPH t6i wu.
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Hinh 1. Vj tr{ cac tram quan tric mue nudce bién khu vue quﬁn dao Truong Sa.

Khu vyce nghién ctru: Quan dao Truong Sa c6 vai tro quan trong trong chién luoc bao
v¢ an ninh qudc phong va phat trién kinh té xa hoi, khu vuc nay co trén 100 dao, bii d4, bai
can, bai ngdm, goc san hd nam rai rac trong khu vuce co6 dién tich khoang 160000 km? [24—
25]. Cac khéi nti ngam co6 do cao (so v6i day bién) trung binh khoang 2000 m, bé mat dinh
ctia chung tao nén cac dao va cac bii ngdm ¢ nhiéu d6 sau khac nhau [25]. Pdi voi nhing
dao, bai da c6 do sau nho, thuy tridu chiu tac dong dang ké qua cac co ché: (1) Tang toc do
truyén song triéu; (2) Thay doi huéng song triéu [9].

Ché d6 thuy chiéu: Tinh chat thiy tridu 1a nhat triéu khong déu, dang duong cong dao
dong muc nude tuong ty cang Quy Nhon. Thoi gian dang 16n hon thoi gian rat rat nhiéu,
trung binh ky nudc cuong thoi gian dang khoang 15 gio 35 phit, thot gian rat khoang 09
gio 15 phat. Su bién thién vé 406 16n triéu tuan theo quy luat cua vung nhat tridu, trong cac
thang trleu manh 01, 6, 7 va 12 myc nudce 1én kha cao va xudng kha thap Trong cac thang
triéu yéu 3, 4, 9 va 10 tinh chat nhat triéu suy giam, myc nuoc 1én xudng yéu. Tai quan dao
Trudng Sa, d6 10n triéu ting dan tir gitta dén hai ddu Bic va Nam cua quan dao. Thuy triéu
manh nhat trong céac thang 01, 6, 7 va 12. Trong cac thang triéu manh s6 ngay c6 mot lan
nude 16n, nude rong chiém khoang 22-25 ngay. Trong cac thang triéu yéu sd ngay c6 mot
1an nudc 16n, nude rong chiém tir 12-14 ngay [26-27].

Theo kich ban bién d6i khi hau cho Viét Nam nam 2020 [28], tinh trung binh, muc
nudc tai cac tram hai van cua Vi¢t Nam cé xu hudng tang ro rét, voi muc tang khoang 2,45
mm/nam. Bdi véi quén dao Truong Sa, hién tuong ngdp lut xdy ra khi triéu dat cuc dai tai
mot sb dao da dugc ghi nhan.
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2.2. Phwong phap nghién curu

2.2.1. Phuong phap binh phuong nho nhét theo chuan 10S

Phuong phap binh phuong téi thiéu duoc Vién Khoa hoc bién Pan Mach (Danmark of
Institute of Ocean Sciences) st dung trong phan mém MIKE 21 tir dau nhiing ndm 90 cua
thé ky 20. Sy bién thién cua thay tridu dugc mo ta boi cac thanh phan diéu hoa, ngoai trir
bién thé 19 ndm cua thay triéu gy ra boi nhitng thay doi dinh ky vé do nghiéng quy dao
Mait trang. Cac bién thé duge mo ta béng cac hiéu chinh vé bién do va pha ddi véi cac thanh
phan thuy triéu. Phuong phap 10S mo ta chi tiét nhat vé thay triéu tai mot dia diém cu thé
va thuong dugce st dung cho cac dia diém c6 thuy triéu duogc quan tric lién tuc trong nhidu
nam [8]. Dé tinh toan cac bién do, tan s6 va cac dbi s thién van, phuong phap IOS dua trén
sw phat sinh va thanh tao thuy tridu ctia Doodson, dong thoi sir dung gdc thoi gian tham
chiéu ctia ngay 01 thang 01 nam 1976 dé tinh toan cac chu ky thién van [8].

Biéu dién chung ctia mdt chudi sb lidu thuy triéu duoc thé hién nhu sau:

x(®) = 2N, (0 ajeos(V;(©) + u; (D) — g;) 1)

Trong d6 aj, gjla bién do va do tr& pha Greenwich; fi(t), uj(t) 1a bién d6 diéu ché nut va
hé s6 hiéu chinh pha; Vj(t) 1 ddi s6 thién van cho thanh phan j.

Dbi s6 thién van Vj(t) duoc tinh la:

Vij(t) = Vi(to) + (t — to)o; (2)

Véi to 1a gbe thoi gian tham chiéu.

St dung phuong phap I0S phén tich song triéu diéu hoa theo so do Hinh 2a cho cac
chu01 s lidu, két hop bd sung cac song triéu dé khic phuc tinh trang “bo sot” mot sd song
triéu y nghia nhu: MSF, J1, O01, 2N2, NU2, NO1, L2, 2Q1, MO3, MK3 ... khi dua bd
HSDH méi vao du tinh thiy triéu cho cc nam tiép theo trong ciing mét chu ky thién van.

| 94 doe thity tridu trén “07 thude nwse D

(a) - (b)
- Xdc dinh d3c tinh thiy tridu |
- Dinh gid sai 56
- Hiéu chinh bién thién pre nude ]
- Thiét 13p file d&u vao trongz MIKE-21 ‘
¥

| Sodocthmtnautren “0” thude aude

Higu chinh bmn thién mue nwde
Dinh dang 3 lién dau vio trong MIKE-21

- Phin tich HSDH thiy tridu "
- BA sung séng tridu (Schureman) ‘ Phin tich HSDH véi MIKE-21 (file* CON)

/—' - Hiéu chinh Mean Sea Level
- Tao file HSDH mai (file*.CON)
1 Céng thire Schureman
Hiéu chinh Mean Sea Level
- Dy tinh thily tridu (ding chu ky thisn vin) Tao file HSPH mai (file*.CON)
- e dinh e tri thiy tridu thién vin []
(HAT, LAT) va MSL T ﬂ

\ D tinh iy tribg 10 2 ()
¥ ¥
h

U
Bién thién mye quan tric ﬂ
|
ﬂ

| Kikm dinh 26 lida dir tinh va thye do D

Gia tri nhd ahat ta W < 0 I] Gia tri nhd nhét ta @' =0 U‘ Gﬁmmmmﬂboﬂ

! ¥ ¥
— | Khéng chinh xic D | Chinh e D Kétlujn: Chin“0” twéenude ||| Kétluin: Chin “0° thedenuse ||| Keét hun: Chin 07 thrde nude
" cim cao hon LAT cim trimg véi LAT cim shu hon LAT
‘ — i —
Tinh todn d§ cao thiy trigu - Xdc dink chidu dai thude mrée R .
thoe té trén LAT - Chénh cao mit mbc méi va du thude nude ‘ Kiém dinh gid tri thiy tridu dy tinh va thue do ”

¥
: 7 .
| e dink 46 cao mbe méi so véi LAT U 4‘ Khéag chich xic m Chinh xic u
¥

4 ¥

~ Lo trif hily triéu fhuge thi trén LAT - Xuft gid tr thiy tifu thpe t rén LAT
- Luu tri file HSDH méi (fle* CON) L tiv 4 Ly taiy triey
Bt e — ~Luru e file FISBH thy tridu (Ble®. CON, tt, xlsx)

Hinh 2. So d6 phén tich HSPH (a) va tinh d6 cao méc thiy chuén (b) tir chudi s lidu thuc do.

2.2.2. Phuong phap dénh gia sai sd

. Sai sb du béor (forecast error) 1a sy chénh 1&ch gia tri thyc (dir liéu) va gia tri du’ bao
nham danh gia chat luong hay su phu hop ciia mé hinh du bao tai cung mot thoi diém. Sai
s0 du bao giup diéu chinh cac thong so6 cua mo hinh dy bao [27].
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Cong thuc: g = Y, — Y, (3)
Trong d6 Y, 1a gia tri thuc té tai thoi diém t; Y, 1a gia tri du bao thoi diém t; g, 1a sai s6
du bao thoi diém t.
Mot mé hinh du bao duge danh gia tot khi sai s6 du bao nho. Ngoai ra, tinh ngiu nhién
ctia sai s6 ciing 12 mot tham s quan trong dé danh gia d6 chinh xac cia du bao.
Tiéu chi danh gi sai s6 thuong duoc sir dung trong thuc té du bao nhu sau:
+ Sai s6 tuyét d6i trung binh MAE (Mean Absolute Error)
Yicalecl _ XicalVe—Yil

MAE = == ~ (4)
+ Sai s6 binh phuong trung binh MSE (Mean Squared Error)
Zt 1$t Zt 1 (Ye— )2
MSE = (5)
+ Sai s6 twong dbi trung binh MAPE (Mean Absolute Percent Error)
n ledl  gn [Ye-¥il
Z L L
MAPE = =t = ="t (6)
+ Cian cua sai s6 binh phuong trung binh RMSE (Root Mean Squared Error)
RMSE = J2?=1£? = \/Z?ﬂ(“‘?ﬁ)z @)
n n

Do chinh xac cua dy tinh thiy triéu duoc dic trung boi do 1éch binh phuong trung binh
gitra myc nude tung gio dy tinh va myc nude quan trac [27].

3. Két qua va thao luin

3.1. Pdnh gid két qua phan tich cdc séng triéu chinh

Két qua phan tich va xay dung cac bd co so dir licu HSPH tir s6 liéu thuc do bang
phuong phéap 10S két hop bd sung cac cong thirc tinh toan song triéu ciia Schureman trong
nghién ctru st dung cac chi s6 théng ké MAE, MSE, MAPE, RMSE.

a) Panh gia cac sai sd

bénh gia két qua phan tich thyc hi¢n b?lng cach so sanh muc nudc du tinh va thuc do,
nhiing bién do cua cc séng tridu tinh duge theo phuong phap binh phuong t6i thiéu c6 do
chinh xac nhu nhau, d6 chinh xac cua cac pha song triéu phu thudc vao bién do cua cac
song triéu, 601 v6i song tridu ¢ bién d6 16n thi pha tinh dugc s& chinh xac hon [27 29]. Tai
khu vuc quin dao Truong Sa, Viét Nam, cac sal sO thong ké cho thay: Sai s tuyét ddi
trung binh MAE c6 gia tri tir 0,034-0,075 m; sai s6 twong ddi trung binh MAPE c6 gia tri tir
0,025-0,054 m; chi s6 RMSE c6 gié tri tir 0,043-0,098 m, cac gia tri MAE, MAPE, RMSE
(nho nhat va 16n nhét) déu & Phan Vinh va Phuc Tan. Céc chi sb thdng ké sai s6 va cac hinh
5, 6 cho thay rang thay triéu dy tinh & Nam Y¢ét, Phan Vinh c6 d6 chinh xac va sat véi thiy
triéu thuc do hon so véi cac vi tri khac con lai.

b) Panh gia s6 liéu thuy triéu thyc do va du tinh tir MIKE 21

Cac HSPH duoc phén tich tur chu01 sd lidu thuc do bang phuong phép 10S c6 toa do
tring v&i vi tri clia cac tram quan tric muc nudce bién. SO lidu so sanh ddi ching duoc thé

50 360
as 340

- - 320
an v=10591x+ 1.0773 330 v=102999x - 2 8447 d.
2z R*= 09568 e Egg R*=0975 -
= a‘ 2
3 S 240 b3
20 - 'o‘ . 220 -
25 200
20 180 :

F oy 160
15 '.‘"‘ 140 P i
- 120 e

10 100 ."’0

i .. . B0

. | &

] 40

1] 10 20 30 40 50 40 80 120 150 200 240 280 320 360
Bién 4§ dir tinh (cm, MIKE 21, Pha dir tinh (4§, MIKE 21,
dd phan giai 0,125 44) a6 phan giai 0,125 43)

Hinh 3. Hé sb twong quan giita bién do, pha ciia 8 song triéu chinh phan tich tir s lidu thyuc do va du
tinh tir MIKE 21 (d6 phén giai 0,125 d9).
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hién tai bang 1. Két qua cho thay: sai s6 trung binh cua bién d6 cua 8 song tridu chinh 13
1,80 cm v6i hé s6 twong quan R? = 0,968 va doi véi gia tri pha lan luot 12 2,90 do va R? =
0,975 (Hinh 3).

Bang 1. Két qua so sanh, dbi ching s6 lidu cic HSPH ctia 8 song chinh khu vue quan dao Truong
Sa (Vi do Béc va Kinh d6 Pong dugc thé hién & dang do, phit, gidy).

Bién d¢ (cm) Pha (d9) Bién d¢ (cm) Pha (d9)
Tén tram Vidd Kinh d9 Thuc Tinh Thye Tinh  Thwe  Tinh Thye  Tinh
do toan do toan do toén do toén
Song trieu K1 va O1
Song T Tay 112505 1141830 33,1 32,2 298,0 2910 271 28,3 2529 2611
Nam Yét 101059 1142100 29,4 32,9 302,6 3051 248 29,0 2462 2416
Sinh Tén 095316 1141945 30,2 33,0 299,1 3052 32,0 29,3 2529 2600
Trudng Sa 083759 1115500 29,6 35,0 298,7 2925 221 30,3 2372 2450
Phan Vinh 085800 1134130 31,5 33,8 295,7 289,0 279 29,9 250,7 2430
Tién Nit 085057 1143822 31,9 33,4 304,1 301,0 285 29,7 2533 2413
Thuyén Chai 080957 1131759 30,4 34,3 302,8 290,0 247 30,5 2482 2505
Phuc Tén 080925 1103012 35,1 36,2 300,5 288,7 275 30,6 2486 2414
Séng triéu P1 va Q1
Song Tu Tay 112505 1141830 11,0 11,0 298,0 2870 54 5,0 2529 2483
Nam Yét 101059 1142100 9,8 11,3 302,6 298,7 5,0 52 246,2  240,0
Sinh Tén 095316 11419 45 10,1 11,3 299,1 306,2 6,4 53 252,9 246,7
Truong Sa 08 3759 1115500 9,9 12,1 298,7 2892 44 54 237,2 230,1
Phan Vinh 085800 1134130 10,5 11,7 295,7 304,0 56 53 250,7 2410
Tién Nir 0850 57 114 38 22 10,6 11,6 304,1 3114 57 54 253,3 260,2
Thuyén Chai 080957 1131759 10,1 12,0 302,8 289,9 49 5,4 2482  250,1
Phuc Tén 080925 1103012 11,7 12,6 300,5 288,7 55 55 248,6  250,2
Song triéu M2 va S2
Song Tu Tay 112505 114 18 30 10,8 17,7 288,3 2833 5,2 7,0 105,0 128,2
Nam Yét 101059 114 21 00 12,9 18,4 2913 301,3 55 7,6 106,2 87,8
Sinh Tdn 0953 16 114 19 45 15,5 18,6 288,0 2825 5,2 7,8 107,1 126,9
Trudng Sa 08 37 59 111 55 00 15,8 17,7 288,5 2823 8,9 7,2 120,4 138,3
Phan Vinh 08 58 00 11341 30 14,0 18,5 295,5 289,8 4,6 8,0 112,3 1359
Tién Nit 085057 1143822 13,8 19,2 291,3 2830 55 8,1 109,5 1311
Thuyén Chai 080957 1131759 11,4 18,6 285,8 296,2 5,1 8,1 1158 953
Phuc Tén 080925 1103012 13,1 16,1 309,2 2954 46 6,6 130,5 106,4
Séng tridu N2 va K2
Song Tu Tay 112505 1141830 2,2 32 288,3 2083 14 1,8 1054 878
Nam Yét 101059 11421 00 2,6 34 291,3 2944 15 2,0 110,7 91,0
Sinh Tén 095316 11419 45 31 3,5 288,0 2864 14 2,0 111,6 93,1
Trudng Sa 083759 1115500 3,2 33 288,5 2793 24 1,9 1211 109,0
Phan Vinh 08 58 00 11341 30 2,8 3,5 295,5 2910 1.2 2,1 1145 108,8
Tién Nix 08 5057 114 38 22 2,8 3,6 291,3 3005 15 2,2 1119 1325
Thuyén Chai 08 09 57 1131759 2,3 3,4 285,8 2921 14 2,1 116,4 90,5
Phuc Tan 08 09 25 11030 12 2,6 3,2 309,2 2966 1,3 1,8 126,6 1014

Tir céc gia tri phan tich HSPH, tinh chat thay triéu dugc xac dinh theo cong thirc [27].
_ HK1+H01
F=— 8
Hp,

_ Trong d6 ban nhjt triéu déu: F = 0,0+0,5; Nhat triéu khong déu: F = 2,0+4,0; Ban nhat
tricu khong déu: F = 0,5+2,0; Nhat tricu deu: F > 4,0.
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Bang 2. Tinh chét thuy triéu tai mot s dao, bai d4 thugc quan dao Truong Sa.

85

Bién d§ (cm)

R o ) R Thue Thue Thue isb i A
T viep ke lar Ter T cud o bl
K1 01 M2
Song Tu Ty 112505 1141830 331 271 10,8 5,57 Nhat tridu déu
Nam Yét 101059 1142100 294 24,8 12,9 4,20 Nhat triéu déu
Sinh Tén 095316 1141945 30,2 32,0 15,5 4,01 Nhit triéu déu
Trudng Sa 083759 1115500 29,6 221 158 3,27 Nhit tridu khong déu
Phan Vinh 085800 1134130 315 27,9 14,0 4,24 Nhat tridu déu
Tién Nit 085057 1143822 31,9 28,5 13,8 4,38 Nhat triéu déu
Thuyén Chai 080957 1131759 30,4 247 11,4 4,83 Nhat triéu déu
Phuc Tén 080925 1103012 35,1 27,5 13,1 4,78 Nhit triéu déu

Két qua phan tich tinh chét thiy triéu va so sanh danh gia bién do tridu thyc do va tinh
toan cho théy: Tinh chét thuy triéu & cac dao, bai da nhu: Song Tu Tay, Nam Yét, Sinh
T6n, Phan Vinh, Tién Nit va Phiic Tan 1a nhat tridu déu; dao Truong Sa 1a nhat tridu khdng
déu (Bang 2). Do d6, viéc xac dinh dtng, chinh xac tinh chat thy tridu c6 ¥ nghia, vai tro
quan trong cho cac hoat dong an toan hang hai, xay dung cac cong trinh, xac dinh mdc do

cao va cdc hoat dong khac. Phuong phap 10S du tinh thuy trleu cho do chinh x&c cao hon
va st v6i hién trang thay tridu thuc té tai tung vi tri quan trac muc nudc bién. Tuy nhién,
dé c6 duoc nhiing phén tich, danh gia chi tiét vacu thé cho b co so dir liéu HSPH thuy
tridu tai mot vi tri, can co chudi s6 lidu quan trac myc nude bién lién tuc dai ngay (khong it
hon 31 ngay) tai mot vi tri tir 02 1an trd 1én. Hinh 4-7 13 két qua so sanh chat luong du tinh
thity triéu tr MIKE_21 (vé bién d6 va pha) vai sb liéu thuc do.

Nam'y'et_Thucdo [m]
NamYy'et_Dutinh [m]

00:00 00:00

2020-10-02 10-04

00:00
10-06

00:00
10-08

10-10

00:00

00:00
10-12

00:00
10-14

00:00
10-16

10-18

Hinh 4. Thay tridu Nam Yét (thuc do-do, dy tinh-xanh) tir ngay 01/10/2020 - 20/10/2020.

Phanfinh_Thucdo [m]
PhanVinh_Dutinh  [m]

00:00

X 3 B 1 S NSRRI W N6 | P | SO Y| T ORS SUPRT S T N A R Y | I L | S O |

15 34T b

s e Peooeooeoeooes SRR b

10H{-41--H--4--4--4---- - - H B R R A - A A - -

00:00
2022-06-18

Hinh 5. Thuy triéu Phan Vinh (thuc do-d6, du tinh-xanh) tir ngay 18/06/2022 - 30/07/2022.
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TienNu_Thucdo [m]
TienMu_Dutinh  [m]

86

00:00
2021-08-17

T
o000
08-22

0000
08-27

0000
09-01

0000
09-06

0000
09-11

0000
09-16

0000
09-21

Hinh 6. Thiy tridu Tién Nit (thuc do-do, dy tinh-xanh) tir ngay 16/08/2021 - 25/09/2021.

Bang 3. Dit lidu HSPH phan tich theo phuong phap I0S tai 08 tram thudc quan dao Truong Sa.

P A
Tén tram SO_T%yTE Nam Yét Sinh Tén Truong Sa f/?s;l Tién Nir T(l;l_l};n Phiic Tin
Vido 112505 10 10 59 095316 08 37 59 085800 | 085057 08 09 57 08 09 25
Kinh d6 114 18 30 1142100 114 19 45 11155 00 1134130 | 1143822 1131759 1103012
Sé ligu (ngay) 08 22 18 08 45 43 14 200
S6 song tridu 21 29 33 19 42 42 24 54
Chu ky tinh CK3 CK3 CK3 CK3 CK3 CK3 CK3 CK3
HAT (cm) 190 199 203 208 213 208 213 207
Ao (MSL, cm) 98 102 103 108 105 105 108 110
LAT (cm) 0 0 0 0 0 0 0 0
T pThe;n H | g | ™ o | H g | H o | H Lo |H || H ] H ]
tridu (cm) | (@) | (cm) (d9) (cm) | @) | (cm) (@d) | (cm) | (@9) | (cm) | (@) | (cm) (d9) (cm) (d9)
1 M2 | 10,80 [288,3 12,90 | 291,3 | 15,50 288,0| 15,80 | 288,5 | 14,00(295,4 13,80[291,7| 11,40 285,8] 13,10 | 309,2
2 S2 5,20 [104,9] 550 | 106,2| 520 |107,1| 890 | 1204 | 4,40 (112,3 8,13 |109,5 5,14 | 1158 4,60 | 1305
3 N2 2,20 |288,3] 2,60 | 291,3| 3,10 | 288,0| 3,20 | 288,5 | 3,80 (273,3 2,46 |276,1 2,29 | 2858| 2,60 | 309,2
4 K2 1,40 [105,4] 1,50 | 110,7 | 1,40 | 1116 2,40 | 121,1 | 1,20 [114,5 2,21 |111,9] 1,40 | 1164| 1,30 | 1266
5 K1 33,10 [298,0| 29,40 | 302,6 | 30,20 | 299,1| 29,60 | 298,7 | 31,50|301,5 31,90|317,3] 30,40 | 302,8| 35,10 | 300,5
6 o1 27,10 | 252,4 24,80 | 246,0| 32,00 252,9 22,10 | 237,2 | 27,90R51,4|28,50 |255,1| 24,70 | 248,22 27,50 | 248,6
7 P1 11,00 | 298,0| 9,80 | 302,6 | 10,10| 299,1| 9,90 | 298,7 | 14,10/297,8 8,87 |312,7| 10,13| 302,8| 11,70 | 300,5
8 Q1 540 |252,9] 500 | 246,0 | 6,40 | 252,9| 4,40 | 237,2 | 6,20 |219,1 4,92|246,5 4,93 | 2482| 550 | 2486
9 M4 0,10 |167,9] 0,10 | 89,0 | 0,20 | 27,6 | 0,70 | 122,6 | 0,32 |170,8 0,53|281,4 0,21 | 1942| 0,70 | 1025
10 MS4 0,30 [261,2] 0,10 | 40 | 0,10 | 33,0| 060 | 190,3 | 0,11 | 70,6/ 0,49 [253,8/ 0,36 | 277,1| 0,60 | 1747
11 M6 0,20 |114,5 0,10 | 203,2 | 0,00 | 153,9| 0,20 | 234,9 | 0,18 |268, 0,26 |146,9] 0,05 | 248,2| 0,20 | 2531
12 Ssa - - - - - - - - - - - - - - 6,10 | 326,8
13 J1 2,14 |320,4] 1,96 | 330,7| 253 | 322,00 1,75 | 329,2 | 1,07 |296,7 0,99 |358,7| 1,95 | 3299 | 250 1,0
14 Phil - - - - - - - - - - - - - - 0,80 | 256,9
15 Nu2 0,41 [317,7] 0,63 | 2754 | 059 |317,2 0,65 |272,8 0,67 2685 043 | 3140| 050 | 3483
16 Mu2 0,26 |351,6] 0,40 | 260,5| 0,37 | 351,0 0,52 278,11 0,71|238,1] 0,27 | 346,6| 090 | 3042
17 L2 0,30 |254,4 0,36 | 2558 | 0,43 |254,2 1,07 |264,9 1,05|289,6| 0,32 | 2278 060 | 2604
18 T2 0,31 |227,5 032 | 227,7| 0,31 | 227,5 0,26 |342,3 0,48(339,7| 0,30 | 227,4| 030 | 2284
19 2N2 0,28 (356,2| 034 | 24 | 0,40 | 3555 0,44 |243,1 0,46|238,1 0,30 | 351,0| 0,30 39,5
20 MO3 - - - - - - - - 044|619 0,74|168,1 - - 0,60 25,2
21 MK3 - - - - - - - - 0,44 |349,9 1,03|2784 - - 1,30 47,1
22 sS4 - - | 014 |186,87| 067 |2161| - - 0,11 [208,§ 0,555(204,2 - - 0,10 24,9
23 MN4 - - - - - - - - 0,29 [199,7 0,37 [249,8 - - 0,10 | 102,6
24 M3 - - - - 0,47 | 74,3 - - 0,16 |331,6 0,17 |127,8) 156 | 36,29| 0,10 | 2359
25 SK3 - - | 043 | 90,78| 045 |304,7| - - 0,10 (226,94 0,27 |270,3] - - 0,10 | 252,4
26 Mm - - - - - - - - 0,92 2854 2,39 | 341 - - 3,10 8,4
27 MSf - - | 2,86 | 351,7| 221 | 2524 - - 1,19 (230,4 2,02 63,7 - - 0,90 12,6
28 Mf - - - - - - - - - - - - - - 0,40 | 1435
29 | ALP1 - - - - - - - - 0,51(181,2 0,55 (151,00 - - 0,20 | 1525
30 2Q1 0,70 |208,2] 069 | 198,0| 0,83 | 207,1| 0,57 | 206,7 | 1,20 (207,7 0,41 |147,8) 0,64 | 1940| 060 | 2100
31 | Rhol 1,03 (2336 0,94 | 221,7| 1,22 [233,1| 084 | 2108 | 1,07 (230,d 1,14 [228,4] 0,94 | 2248| 1,00 | 2263
32 | Taul - - - - - - - - - - - - - - 1,20 | 351,0
33 Betl - - - - - - - - - - - - - - 0,80 | 2327
34 NO1 - - - - - - - - 1,40 |298,4 1,14 (2088 - - 0,80 | 303,0
35 so1 - - - - - - - - - - - - - - 0,60 66,6
36 001 1,17 [252,9] 1,07 | 246,0| 1,38 [ 2529 095 | 2372 | 0,90 32,2| 0,79 | 50,0 1,06 | 357,4| 2,50 | 3295
37 | MSN2 - - - - - - - - - - - - - - 0,30 61,1
38 | EPS2 - - - - - - - - 0,61(193,d 040|993 - - 0,30 | 2583
39 | MKS2 - - - - - - - - - - - - 1,10 44,3
40 | ETA2 - - - - - - - - 0,05 (2154 0,73| 59,5 - - 1,40 35,0
41 M3 - - - - 047 | 743| 084 | 267,1| 055|257, 0,17 (1278 - - 0,60 | 141,0
42 S03 - - - - - - - - - - - - - - 0,70 | 205,2
43 SN4 - - - - - - - - 0,20 (209,54 0,13|252,3 - - 0,30 | 2342
44 | MK4 - - - - - - - - - - - - - - 0,80 89,2
45 SK4 - - - - - - - - - - - - - - 0,10 | 269,6
46 | 2MK5 | 0,90 |2435 011 | 81 | 003 | 855| 049 | 1614 | 0,14 (236, 0,38| 62,0| 036 |12516| 0,30 | 2265
47 | 2SK5 - - | 023 | 2241 0,09 | 27,6 - - 0,11|34.2| 031| 88 - - 0,20 28,3
48 | 2MK6 - - - - - - - - - - - - - - 0,20 | 2755
49 | 2SM6 - - | 010 | 229,3| 0,21 | 2546| - - 0,11|81,0| 0,37 | 646| - - 0,10 | 297,1
50 2MS6 - - | 013 | 1181| 0,03 |2334| - - 0,16 |331,6 0,16 |326,8 - - 0,10 | 2359
51 | 2MN6 - - - - - - - - 0,10 |226,4 0,19 |163,8 - - 0,10 | 252,4
52 SK3 - - - - 045 [304,7| - - 041| 43| 0272703 - - 0,50 10,8
53 | 3MK7 | 0,33 |176,7] 0,05 | 198,8| 0,32 | 87,1| 0,26 | 358,0 | 0,11|268,d 0,16 |214,3 0,38 [263,85| 0,10 83,4
54 M8 0,34 | 86,0 015 | 1450 0,12 | 293,2| 0,35 | 131,1 | 0,04[230,0 0,21|263,7] 0,35 | 339,37 0,10 51,5
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PhucTan_Thucdo [m]
PhucTan_Dutinh [m]

I I
May June July August September October
2016 2016 2016 2016 2018 2018

Hinh 7. Thuy triéu Phiic Tan (thuc do-d6, du tinh-xanh) tir ngay 24/04/2016 - 07/11/2016.

St dung phuong phap IOS phan tich séng triéu didu hoa cho cac chudi sb liéu quan
chic myc nudc bién lién tyc tir hon mot thang tré 1én, két hop véi viée bod sung cac song
tridu theo cong thirc Schureman dé khéc phuc tinh trang “bo s6t” mot s6 song triéu ¥ nghia
nhu: MSF, J1, OO1, 2N2, NU2, NO1, L2, 2Q1, MO3, MK3... khi dua b HSDH mdi vao
cac chuong trinh du tinh thity tridu cho cac nam tlép theo trong cung mdt chu ky thién van.
Viée xdy dung b co s¢ dir licu HSDH t6i wu bién thién theo khong gian va thoi gian lién
quan dén myc nude bién dang do bién d6i khi hau toan ciu 1am co s& dau vao cho cac mod
hinh mé phong dong luc hoc ven bién, ngoai khoi va bién tap, tinh toan cac bang du tinh
thity triéu hang nam 14 rat cn thiét va hitu dung trong thoi gian téi.

3.2. Phdn bé khéng gian ciia cdc séng triéu chinh

St dung phuong phap I0S phan tich HSPH tir chudi sé liéu muc nudce thue do tai 08
vi trf, cac két qua duoc thé hién trén ban d dang bién do va ding pha cua 08 séng triéu
(M2, S2, N2, K2, K1, O1, P1, Q1) cho khu vuc quﬁn dao Truong Sa dugc thé hién trén céc
hinh 8-10.

Hinh 8. Phan b khong gian cua bién do song triéu O1, K1, Q1 va P1 khu vuc quan déo Truong Sa.
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Hinh 9. Phan b6 khong gian ciia bién do song triéu M2, S2, N2, K2, O1, K1, QI va P1 khu vyc
quan dao Truong Sa.
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Hinh 10. Phan b6 khong gian cta pha song triéu M2, S2, N2 va K2 khu vuc quan dao Truong Sa.

Céc két qua phan tich, tinh toan cho thay: Dic tinh thuy triéu khu vuc quan dao Trudng
Sa khong hoan toan 13 nhat triéu khong déu, cac song trieu O1 co bién do dat t6i gia tri 32,0
cm (thuc do) tai Sinh Ton va séng triéu K1 ¢6 bién do dat t6i 35,1 cm (thuc do) tai Phac
Tan. Tai vi tri tram Truong Sa va tram Phiic Tan bién do song triéu O1 tang dan trong
khong gian, tai tram Tién Nit bién do song triu O1 giam dan trong khong gian; d6i véi
song triéu K1, bién do ting nhanh trong khong gian vé phia bd Tay (phan dat lién lanh tho
Viét Nam).

Bén canh nhiing két qua duoc the hién trén cac ban dd phan bd khong gian, sd lidu cac
HSPH con duoc phan tich, trich xudt tai cac toa dd twong tmg v6i cac vi tri quan tric muc
nudce bién (08 tram) dé danh gia, kiém dinh su chinh xac cac két qua tinh toan. S6 lidu so
sénh bién d6 va pha ctia 08 song triéu chinh gitra s6 liéu thuc do va du tinh tir MIKE 21 tai
08 vi tri dugc thé hién trén cac bang 1, 2. Két qua so sanh ddi ching chi ra mdi twong quan
chat gitra thuy triéu thuc do va duy tinh tr bo HSPH phan tich theo chuan I0OS, sai s trung
binh cuia bién d6 ctia 08 séng tridu chinh 1a 1,80 cm véi hé s6 tvong quan R? = 0,968; ddi
v6i gia trj pha, sai s6 trung binh ctia pha 1a 2,90 d6 v6i hé sb trong quan R? = 0,975.
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4. Két luan

Cac két qua tinh toan, phan tich phan bd khong gian cia 08 song triéu diéu hoa chinh
(M2, S2, N2, K2, K1, 01, Q1, P1) tai 08 vi tri quan tric muc nudc bién cho thiy:

- Tinh chit thuy tridu khong hoan toan 13 “nhdt triéu khéng déu” tai khu vuc quan dao
Trudng Sa nhu da va dang dugc cong nhan tir trudc dén nay vé tinh chét thuy tridu,

- Két qua phén tich, so sanh twong quan cho thiy: méi twong quan chit gitta thay tridu
thyc do va du tinh tir bd HSDH phén tich theo chuan I0S, sai s6 trung binh ciia bién do cuia
08 s6ng triéu chinh 1a 1,80 cm voi hé s6 twong quan (thuc do va du tinh) l1a R? = 0,968; dbi
v6i gia tri pha, sai s6 trung binh cta pha 1a 2,90 d6 v6i hé s0 tuong quan R?=0,975.

- S6 luong va chat luong cac song triéu diéu hoa phan tich theo chuan I0S ap dung cho
cac chudi quan tric muc nudc bién lién tuc tir 31 ngay tr¢ 1én cho ra by co s¢ dir lidu
HSDH day du nhét, khic phuc duoc viée “bé sér” nhidu song triéu cd y nghia, tham chi “b6
S6t” c4c song tridu co bién do 1on ma lau nay thuong xem la khdng quan trong nhu: MSF,
J1, 001, 2N2, NU2Z, NO1, L2, 2Q1, MO3, MK3 ... Str dung phuong phap binh phuong t6i
thiéu phan tich HSDH theo phuong phap 10S dé thong nhat s6 luong, phuong phap phén
tich song triéu, xac dinh cuc tri thity tridu thién van (HAT, LAT) va MSL, quan trac muc
nudc bién song song tai nhiéu tram cho timg dang d6 dai chudi s6 liéu quan tric muc nude
bién lién tuc khac nhau (tir 01-03 thang, duéi 01 nam, nhiéu niam va ca chu ky thién vin).

- Xay dung bd co s¢ dit liéu HSPH méi, toi wu va ding chu ky thién van cho cac tram
¢6 s liéu quan tric myc nudc bién tir 31 ngdy trd 1én bién thién theo khong gian va thoi
gian, co tinh dén muc nuéc bién dang do bién ddi khi hau toan ciu 1am co s¢ dau vao cho
cac mo hinh m6 phong dong luc hoc ven bién, ngoai khoi va bién tap, tinh toan cac bang du
tinh thily triéu hang nam.

bong gop cua tac gia: Xay dung y tuong nghién ctru: P.V.H.; B.Q.T.; Xu ly sd lidu:
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Spatial distribution of main tidal waves in the Truong Sa
archipelago, Vietnam
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Abstract: The article presents the spatial distribution results of 08 main tidal constituents
(M2, S2, N2, K2, K1, 01, Q1, P1) and the characteristics of tides at several islands and
reefs belonging to the Truong Sa archipelago using the least squares method according to
the Institute of Ocean Sciences (IOS) standard. The results show that as the number of
tidal waves increases, the values of the Highest Astronomical Tide (HAT), Lowest
Astronomical Tide (LAT), Mean Sea Level (MSL), and predicted hourly tidal water levels
throughout the year achieve higher accuracy than traditional methods using 8 to 11
harmonic constants. The tidal characteristics of the islands and reefs in the Truong Sa
archipelago are not entirely uniform. The research results provide a scientific basis for
explaining phenomena occurring in reality: the measured tides on the “nautical chart” are
lower than zero, the occurrence of high water later, and delayed ebb tide. Additionally, the
research results propose an optimized method for analyzing the set of harmonic constants
to establish boundary water level databases for dynamic coastal and offshore
hydrodynamic modeling scenarios, in response to global climate change-induced sea level
rise.

Keywords: Tidal waves; Spatial distribution; Harmonic constant; Truong Sa archipelago -
Vietnam.
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Tém tit: Mdi quan hé gitta ENSO véi 4p cao Mascarence va ap cao chau Uc trong céac
thoi ky ENSO dua trén s6 liéu trudng khi ap muc nude bién (Pmsl) trén toan cau va SSTA
ving NINO.3 trong ky 1981-2020, bai viét dua ra mot s6 két luan sau: Tuy bién d6i khong
nhiéu song cuong do va pham vi ctia 4p cao Mascarene va ap cao chau Uc trong thoi ky El
Nino déu manh hon va mé rong hon sang phia dong so voi thoi ky La Nina, nhat 1a trong
cac thang mua he. Trong cac thang chuyen tiép hay trong thoi ky khong ENSO, cuong do
va pham vi cua ching bién doi khong nhiéu. Tuy két qua nay khong hoan toan phu hop
v6i mot s6 nghién ctru trude do vé su bién dbi cuong do cla cac ap cao nay trong mot dot
El Nino va La Nina manh dién hinh, song bai viét 13 tai liéu tham khao hiru ich trong cong
tac dao tao, nghién ctru khoa hoc cting nhu dy bao thoi tiét, khi hau & Viét Nam.

Tir khoéa: ENSO; Ap cao Mascarene; Ap cao chau Uc.

1. Mé dau

Nhu chung ta da biét, Viét Nam nam trong khu vuc nhiét d6i gié mua, chiu anh huong
ctia hé théng gié mua Chau A ma 4p cao Mascarene va 4p cao chau Uc 13 nhitng trung tam
phat gio trong hé thong gi6 mia mua he, tao nén ché d6 mua am trén khu vyc. Cac hé
thong khi 4p nay dang ngay cang tang cudong va mo rong trong thoi ky 1981-2015 [1-2]. Sy
bién d6i cudng d6 cua ap cao Mascarene va ap cao Chau Uc ¢ ¥ nghia quan trong lam bién
d6i cudng d6 hay hoat dong ctia hé thong gié mua mua hé (SM) anh huéng dén Viét Nam
[1-2].

That vay, ap cao Mascarene 1a mot ap cao can nhiét nam gan dao Mascarene. Dong gi6
xuét phat tir 4p cao nay ban dau c6 huéng Pong Nam. Khi n6 di chuyén dén bo bién phia
déng Chau Phi thi vuot xich dao trén khu vuc Somali di 1én ban cau Bac chuyén huéng Tay
hodc Tay Nam qua bién A Rép 1én phia Pong Béc vinh Bengan va ban dao Dong Duong.
Pay 1a mot trung tAm phat gié trong hé théng SM Nam A. Sy ting cuong cla 4p cao ndy
lam tang cuong dong xiét Somali va hoat dong ctia SM trén ving nhiét doi chau A va Tay
Thai Binh Duong [3]. Béi thé, 4p cao Mascarene cé vai tri quan trong ddi véi thoi tiét, khi
hau trén khu vyc Nam Chau Phi. N6 14 ngudn dua khong khi am dén Nam Phi théng qua
gi6 tin phong. Tdc dd cua gid tin phong phu thudc chi 'yeu vao cuong do cua ap cao nay.
Bén canh d6, ap cao Mascarene cling can tr¢ sy di chuyén cua cac nhiéu dong, 1am cho thoi
tiét trén khu vuc ndy trd nén bat thudng [4]. Su manh 1€n hay yéu di cua ap cao nay co lién
quan dén nhiét d6 mit nudc bién (SST) & An Do Duong. Khi SST ¢ bién An D6 Duong
ting 1én thi ap cao Mascarene ciing manh 1én. Khi &p cao ndy di chuyén vé phia dong thi
nhiét 6 ¢ ddy ciing tré nén 4m hon, con SST & ving phia tay bién lai trd 1én lanh hon [5].
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Ap cao Chau Uc hinh thanh trén luc dia Chau Uc khi bé mit luc dja & day lanh di trong
mua déng. Dong gio bit ngudn tir 4p cao nay ban diu ciing c6 hudéng Péng Nam, sau do
vuot xich dao di 1én Ban cau Béc, doi thanh huéng Tdy Nam. Day 1a mot yéu t6 quan trong
hinh thanh SM Péng A. Do déu di qua ving bién xich dao nén dong gié tir ca hai trung tam
ap cao nay déu mang theo mot khéi luong 4m 16n dén cac khu vire Nam A va Dong Nam A
hinh thanh nén mua mua trén cac khu vuc nay trong thoi ky mua hé. Ap cao Mascaren ¢6
vai tro quan trong hon ap cao Chau Uc trong viéc 1am ting lugng mua trén cac khu vuc
phia Nam Trung Qudc [3].

O cac khu vue Pong Nan A néi chung va Viét Nam néi riéng, SM 1a két qua hoat dong
két hop cua ba thir gio: gio6 vuot xich dao tir 4p cao Mascarene va 4p cao chau Uc, gi6 SW
tir 4p thdp Nam A va gi6 dong nam tu tin phong BCB. Trong do, ap cao Mascaren va ap
cao Chau Uc c6 vai trd chil yéu tao nén ché d6 mua am cho khu vuc nay trong thoi ky mua
hé. Mic du vay, cac nghién ctru vé dic diém hoat dong cing nhu sy bién d6i vé cuong do
clia p cao Mascaren va ap cao Chau Uc ciing chi dugc mot so tac gia [l 6] dé cap dén.

Bén canh do, hoat dong cua SM dugc thé hién théng qua ngay bat dau, két thic SM
trén mdi vung. Cu thé, ngay bat dau trén khu vuc phia Tdy Nam An Do thuong xudt hién
trong thoi gian tir ngay 30/5 dén 2/6 [7], hodc ngay 4/6 [8]. Trén toan lanh tho An Do, ngay
bat ddu SM thudng bat dau tir giita thang 5 dén giita thang 6, con ngay két thuc SM thi tir
khoang cubi thang 9 dén thang 10 [9].

Ngay bit ddu SM trén khu vuc Bién Pong trong thoi ky 1948-2001 ciing bat dau tir
ngdy 15 dén 20/5 [10]. Tuy nhién, trén ban dao Pong Duong, gié di co6 hudng tay trudc
thoi gian nay [11]. SM trén khu vuc Bién Pong bat dau som hon ngay 15/5 [12]; bat dau
ngay 14/5 (thoi ky 1994-2008) va ngay 30/5 (thoi ky 1979-1993) [13].

Nhu chung ta da blet El Nifio-Southern Oscillation (ENSO) la mot hién tuong két hop
gitta dai duong - khi quyén ¢ nguon gdc tir ving bién nhiét doi Thai Binh Duong, tac dong
16n dén thoi tlet khi hau toan cau. Nhiéu nghién ctru trén thé gidi da chi ra rang, trong
nhitng nim gan day, ¢ nhiéu vung trén trai dat, cac hién tuong khi tugng cuc doan nhu rét
dam, bao c6 cuong d6 manh, nang nong, 1 lut, han han,... da xay ra voi tan sudt va cuong
d6 ngdy cang ting va co lién quan dén hién twong ENSO [1-2, 6, 18]. Cac nghién ctru ciing
chi ra rang ENSO ciing gy ra su bién d6i ciia pham vi va cuong dd cua cac trung tam khi
&4p anh huong dén Viét Nam [2, 6, 16-17],... Song su bién doi cta hai trung tim 4p cao
Mascarene va chau Uc trong cac thoi ki ENSO lai chua dugc nghién ctru mot cach day di.
Mot sb nghién ciru [6, 16-17], tuy ciing d dé cap dén sy bién doi cudng do cua hai ap cao
nay song cac nghién ciru chi phan tich trong mot dot El Nino va La Nina manh dién hinh.
Do d6, cac ket qua nay chua dic trung mot cach téng quat cho hoat dong cua cac ap cao
nay trong tat ca cac thoi ky ENSO. Hon nita, viéc dua ra nhitng bién déi dinh luong Ve su
bién d6i cuong dd va pham vi cia cac trung tam khi ap nay ciing chua duge dé cap dén. Do
véy, bai bao s& di sdu vao phan tich nhitng thay d6i vé pham vi cling nhu cuong do. cta
trung tAm 4p cao Mascarene va ap cao chau Uc trong cac thoi ki ENSO. Tur d6 dua ra
nhimg danh gia khach quan cta cac sy bién ddi cta hai trung tAm nay.

Dic diém hoat dong cua SM trén khu vuc Viét Nam cling dugce nhiéu tic gia nghién
ctru dya trén ngdy bat diu SM trén timg ving ciing nhu trén toan lanh tho [2, 6, 14-25].
trong d6 cling c6 khong it nghién ciru xem xét dén anh huong cua ENSO dén SM [2, 6, 14—
16, 23-24]. Cac két qua cho thdy rang, SM thudng bat ddu vao khoang dau thang 5 va két
thiic vao cudi thang 10. Trong cac ndm La Nina, SM thuong bt dau sém hon va c6 cuong
d6 manh hon trong cac nam EI Nino [2, 6, 14-17, 21, 24].

Nhu véy, ¢ thé thdy rang, nhiing nghién ctru ca trong lan ngoai nuéce vé su bién doi
ctia 4p cao Mascarene va &p cao chau Uc chua nhiéu. Tuy mot sd nghién ctru ciing da cho
thdy, ca hai 4p cao nay dang c6 cudng do ting 1én va mé rong pham vi [1-2]. Song cho dén
nay, chua c6 mot nghién ctru nao dé cip dén su bién d6i ctia 4p cao Mascarene va ap cao
chau Uc trong cac thoi ki ENSO mét cach day du.
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Nghién ctru huéng dén hai muyc tiéu chinh: (1) Panh gia duoc dic diém cuong d6 cua
hai trung tdm khi ap ké trén trong cac pha ENSO va trong thoi ky trung tinh; (2) Dénh gia
dugc moi lién hé giita ENSO véi pham vi hoat dong cua hai trung tam khi ap d6 trong nam.
Nghién ctru dd xac dinh duoc sy bién d6i vé cudng d6 va pham vi hoat dong cua ap cao
Mascarene - chau Uc trong thoi ky ENSO va thoi ky trung tinh. Nhiing két qua cta bai viét
c6 thé ap dung dé dy bao sy bién dbi cua hai trung tim 4p cao ndy trong twong lai. Tir d6 co
thé can nhic trong viéc du bao hoat dong ctia SM trong cac dgt ENSO.

2. Phuong phap nghién ciru
2.1. Phuong phap xac dinh thoi ky ENSO

Thoi ky ENSO dugc xac dinh trong cac nghién ctu trude do6: Mot dot El Nino hoac La
Nina 1a thoi ky lién tuc, kéo dai tir 6 thang trd 1én, co tri $6 trung binh truot 5 thang cua
chuan sai thang nhiét d6 trung binh mit nudc bién (SSTA) & ving NINO.3 (5°N-5°S,
150°W-90°W) > 0,5°C hoac < -0,5°C. Nguoc lai, thoi ky c6 -0,5°C < SSTA < 0,5°C dugc
goi 1a thoi ky khong ENSO hay thoi ky binh thuong [17, 6, 15-18].

Trong thoi ky mua dong (dédc biét 1a vao khoang thang 11), SSTA sé dat cuc dai. Bac
biét, gia tri SSTA cua thang 11 trong thoi ky El Nino 1997/1998 dat gia tri cao nhét trong
khoang 40 nam gan day, 1én téi 3,1°C.

Dbi voi cac dot La Nina, gia tri SSTA cuc dai vao cac thang mua dong (tir thang 11 -
thang 2), nhat 1a vao thang 11. Trong d6, cic dot La Nina thoi ky nim 1988/1999 va
2007/2008 dat gia tri chuan sai trung binh mit nudc bién cao, lan luot 1a -1,7 va -1,5°C.

2.2. Phuong phap xdc dinh cuong do va pham vi hoat dong cua ap cao Mascarene va dp
cao Chau Uc

2.2.1. Xac dinh cuong do

Cuong d6 cua 4p cao Mascarene va ap cao chau Uc s& dugc xac dinh dya trén gia tri
Pmsl trung binh viing trung tdm trong timg thang timg nim hodc nhiéu nam. Trong d6, néu
gia tri Pmsl cta &p cao cang cao, thi cuong do cua ap cao d6 cang manh. Trong nghién ctru
nay, cuong do cua trung tdm ap cao Mascarene ¢ cac thang trong nam s€ dugc xac dinh.
Dbi v6i ap cao chau Uc, cudng dd cua né chi duoc xac dinh trong cac thang chuyén tiép va
mda he (tir thang 4 dén thang 10). Ngoai ra, phan phén tich ciing s& dugc dya vao thoi gian
hoat dong cua thoi ky c6 ENSO va thoi ky khong ENSO qua cac nam lién tiép tir 1981-
2020. Cuong do cua ap cao chau Uc dugc xac dinh 1a gia tri Pmsl trung binh ving: 36°S-
24°S; 122-152°E (Hinh 1). Bay 1a vung c6 khi ap trung binh trong mua he 16n hon 1020mb.
Va cuong do ctia ap cao Mascarene dugc xac dinh la gia tri Pmsl vung: 36°S-26°S; 50-
80°E. Pay la vung c¢6 khi ap trung binh trong mua hé 16n hon 1024mb [1].

Pmsl July in 1981-2020

999 1002 1005 1oc08 1011 1014 1017 1020 1023
GrADS: OOLA/IGES

Hinh 1. Ban d6 trudng Pmsl trung binh trong thoi ky SM cta 4p cao Mascarene va chau Uc.
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2.2.2. Xac dinh pham vi hoat dong

Pham vi hoat dong ctia mot trung tam khi ap thuong dugc xac dinh 1a viung khong gian
ma nd bao phi (co thé xac dinh qua dudng dang ap hodc duong ding cao ngoai cling) trong
mot khoang thoi gian nhat dinh [6]. Boi thé, trong bai phan tich ndy, vi tri hay pham vi hoat
dong cua hai 4p cao s& dugc xac dinh dwa trén sy md rong hay thu hep cua dudng dang ap
1020mb. Ngoai ra, su thay ddi ciia chung trong cac thoi ky El Nino, La Nina, khong ENSO
cling s€ dugc so sanh vdi vi tri trung binh ctia ching trong thoi ky 1981-2020.

3. Két qua va thao luan

3.1. Su bien doi cuong do cua dap cao Mascarene va dap cao Chdu Uc

Dé thay rd hon sy bién ddi cuong d ctia ap cao Mascarene trong cac thoi ky ENSO,
nghién ctru da xac dinh cuong do trung binh cua ap cao nay trong tirng thang (Bang 1). C6
thé thay, trong thoi ky El Nino, cuong do ciia 4p cao nay thuong cao hon trong thoi ky La
Nina va khong ENSO. Sy khac biét nay thé hién rd hon trong cdc thang mua hé. Tuy nhién,
két qua nay khong phi hop voi nghién ctru cia mot sd tac gia trude do [6, 15-18] khi
nghién ctru trong mot dot El Nino va La Nina manh.

Bang 1. Cuong do cta ap cao Mascarene trung binh trong céc thoi ky ENSO.

Théng 1 2 3 4 5 6 7 8 9 10 11 12

EINino 10159 10156 10166 10173 1017,7 10182 10204 1021,2 1019,7 1018,7 10173 1016,3
LaNina 10151 10152 10166 10169 10176 10174 1019,2 1019,6 10186 1018,7 10169  1016,0
NONE

ENSO 10156 10156 10169 10175 10174 10190 1020,2 1020,7 1019,5 1019,0 10171 10161

C6 thé thdy, trong thang 1, cuong d6 4p cao Mascarene giam trong nhimng thoi ky La
Nina nhu 1984-1986, 1988- 1989 1995-1996 va 2010-2011, cuong d6 ap cao ndy suy yéu
v6i khi 4p trung binh ving gan trung tim ctia 4p cao dat khoang 1013+1014mb. Tuy nhién,
vao nhiing ndm 1999 va 2006, cuong dJ cua &p cao Mascarene lai manh hon so v4i nhitng
dot La Nina khac véi tri s khi ap vao khoang 1017mb.

Pms! (mb) Khi ap thang 1 tai 4p cao Mascarene (1981-2020)
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[ Théi ky El Nino [ Thi ky La Nina [ Théi ki Khing ENSO

Hinh 2. Su bién ddi cudong d¢ ctia ap cao Mascarene trong théang 1, thoi ky 1981-2020.

So véi thang 1, 4p cao Mascarene trong thang 4 (Hinh 3) dd phat trién manh hon.
Trong thoi ky c¢6 La Nina, 4p cao Mascarene phét trién tuong d6i dong déu, gia trj trung
binh ¢ khoang 1017,2 mb. Tuy nhién, cuong d cua ap cao nay trong thoi ky La Nina nam
2008 va nim 1986 lai 12 hai trudng hop ngoai 18 khi gia tri khi ap 1én dén 1018,5 mb (1986)
va nguoc lai, giam thip xudng dén 1015,8 mb (2008).
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Pmsl (mb) Khi ap thing 4 tai 4p cao Mascarene (1981-2020)
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Hinh 3. Su bién d6i cuong d6 ciia 4p cao Mascarene trong théng 4, thoi ky 1981-2020.

Trong thang 4, 5, thoi ky El Nino, 4p cao Mascarene khong thé hién nhiéu sy chénh
1énh so vai cac thoi ky khac. Ap cao s& phat trién 1én dén khoang 1016,5-1017,5 mb (thang
4) va 1017-1018 mb (thang 5), tuong duwong vdi cuong do trung binh trong thoi ky La Nina.
Tuy nhién, vao thoi ky El Nino 1998 va 2015, thoi ky duoc danh gia 1a El Nino hoat dong
rat manh, cuong do clia 4p cao Mascarene tang 1én bét thuong, 1én téi 1019 mb (thang 4)
(Hinh 3) va 1020 mb (th&ng 5).

Sang thang 6, gia tri khi 4p trung binh dat khoang 1019 mb, cao hon so véi gia tri trung
binh thang trong thoi ky La Nina. Tt nhién, cic ndm 4p cao Mascarene c6 cudng d6 manh
xay ra vao cac nam El Nino nhu nam 1982 (1021,3 mb), 1993 (1019,9 mb) va 1997 (1020,2
mb) (Hinh 4).

Vao thang 7, cac gia tri khi 4p twong ddi dong déu, trung binh dat 1020 mb. Pang chu
y, vao cac dot El Nino manh nam 1983, 1997, 2015-2016, cudong d6 cua Mascarene cling
tang so v&i trung binh, déu dat trén 1021 mb. Tuy nhién, nam 1989 1a nam La Nina manh,
cuong do tai ving gan trung tm ctia 4p cao nay lai dat 1021,8mb. Nguoc lai, trong dot La
Nina nam 2011 twong d6i manh, cuong do ap cao lai chi dat cuc tiéu 1017mb (Hinh 5).

Thang 8 1a thoi gian 4p cao Mascarene hoat ddng manh nhat véi cuong do trung binh
viing trung tm dat 1021mb. Trong cac dot El Nino, cuong d6 ciia ap cao nay déu cao hon
trung binh (ngoai trir dot El Nino nim 1983 va 1991). Cudng d6 4p cao manh nhét vao nim
1987, 2002 va 2015 véi gia tri khi ap dat trén 1022mb (Hinh 6).

o) (mb) Khi ap thang 6 tai 4p cao Mascarene (1981-2020)
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Hinh 4. Sy bién d6i cudng d6 cuia p cao Mascarene trong théang 6, thoi ky 1981-2020.



Tap chi Khi twong Thuy van 2023, 750, 93-105; doi:10.36335/VNJHM.2023(750).93-105 98

Sau thoi gian hoat dong manh, cuong do cua ap cao giam rd rét trong thang 10 (Hinh
7). Vao thoi gian nay, cuong do chi chu yéu dao dong khoang tir 1018+1020 mb trong cac
nam c6 La Nina.

Pmsl (mb) Khi ap thang 7 tai ap cao Mascarene (1981-2020)
1023
1022
1021
1020
1019
1018
1017
1016
1015
1014
5%35%8338%88888:22:2
I T T T 2T 22T 22 2RI I QIR
Nam
B Th&i ky El Nino B Théi ky La Nina B Thoi ky Khong ENSO

Hinh 5. Su bién d6i cudng d6 cuia 4p cao Mascarene trong thang 7, thoi ky 1981-2020.

Trong thoi ki El Nino, 4p cao Mascarene lai ¢c6 cuong do cao hon so véi thoi ki La
Nina va trung tinh. Pic biét la vao thang 1 cua nhitng ndm dugc nhan dinh c6 El Nino
cuong do manh nhu 1983, 1992 va 1998 thi cuong do cua &p cao nay tang cuong vao
khoang 1016+1017,5 mb. Pac biét, nam 2019 dugc coi la nam c¢6 El Nino yéu nhung
cuong do ap cao Mascarene van dat téi 1017 mb (Hinh 2).

Prms! {mb) Khi ap thang 8 tai ap cao Mascarene (1981-2020)
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Hinh 6. Su bién d6i cuong do ciia p cao Mascarene trong thang 8, thoi ky 1981-2020.

Cuodng d6 ap cao Mascarene suy yéu dan nhung kha dong déu gitta cic nim trong
thang 9 va 10 véi gia tri khi 4p ving gan trung tdm dao dong trong khoang 1018+1020mb.
Riéng trong nam El Nino 2006, cuong d6 cta ap cao nady tang manh hon so védi trung binh,
dat muc 1022 mb (Hinh 7).

Trong thoi ki trung tinh, 4p cao Mascarene phat trién tuong ddi dong déu trong thang 1
khi cuong d6 ap cao dao dong trong khoang 1015+1016mb. Trong thang 4, &p cao
Mascarene trong thoi ky trung tinh c6 su phat trién manh mé hon so véi thoi ky ENSO. Cu
thé 14 vao nam 1982, 1993, 2004, 2006 va 2017, voi cuong do trung binh ving gan trung
tAm cua ap cao déu ¢ trén ngudng 1018 mb (Hinh 3).

Vao thang 6, 7, 4p cao Mascarene phat trién tuong d6i dong déu, gia tri trung binh lan
luot dat khoang 1019, 1020 mb. Trong ca 2 thang 6, 7, cuong dd ap cao dac biét manh vao
ndm 2004, 2016. Téi thang 8, gia tri cuong do trung binh cua ap cao dat khoang 1021mb,
thip hon so véi trong thoi ky El Nino, cao hon so vé6i thoi ky La Nina (Hinh 4, 5). Tom lai,
trong cac thang chinh hé, cuong do 4p cao thoi ky trung tinh yéu hon so véi thoi ky El
Nino, nhung manh hon so véi thoi ky La Nina.
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Pmsl (mb) Khi ap thang 10 tai ap cao Mascarene (1981-2020)
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Hinh 7. Su bién ddi cudong d¢ ctia 4p cao Mascarene trong thang 10, thoi ky 1981-2020.

Tuy nhién, cuong do cua ap cao Mascarene tai thoi ky trung tinh lai manh hon so vai
thoi ky ENSO khi vao thang 9. Gia tri khi ap tai thang nay vao nam 1992, 2003, 2016 va
2018 twong duong hoac tham chi con cao hon gia tri cyc dai trong thoi ky La Nina va El
Nino. Bén thang 10, ap cao trong thoi ky trung tinh chi phat trién hon so véi thoi ky La
Nina, hdu hét déu phat trién trén myuc 1018 mb, ngoai trir vao nam 1981 (1016,5 mb) (Hinh
7).

Pmsl (mb)

Khi ap thang 6 tai ap cao chau Uc (1981-2020)
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Hinh 8. Su bién ddi cudong d¢ ctia ap cao chau Uc trong thang 6, thoi ky 1981-2020.

Khi ap thang 7 tai ap cao chau Uc (1981-2020)
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Hinh 9. Su bién ddi cudong d¢ ctia ap cao chau Uc trong thang 7, thoi ky 1981-2020.

Cuong d6 cua ap cao chau Uc bién d6i khong qua cic nam véi gia tri cuong do trung
binh cua ap cao nay dao dong trong khoang 1015+1018mb. Trung tdm é&p cao chau Uc s&
c6 cuong d6 tang dan trong khoang thoi gian hoat ddng tir thang 4 dén thang 8 (Hinh 8-10).
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Trong thang 4 va 5, cudng do cua ap cao con kha yéu, dao dong trong khoang tir
1012+1016 mb. Sang thang 6, trong thoi ky El Nino, 4p cao phat trién khong dong déu khi
4p cao nay dat cuc tiéu & khoang 1014,5mb (1991,1992 va 2009) trong khi gia trj cuc dai
trong thoi ky c6 thé dat t6i trén 1018mb (1993, 1997, 2015). Trong thoi ky La Nina va thoi
ky trung tinh, ap cao phat trién twong d6i dong déu véi gia tri trung binh dao dong tir 1016-
1018 mb. Tuy nhién, ap cao nay s& phat trién c6 phan manh hon trong thoi ky trung tinh,
1én dén trén 1020 mb (2006, 2016) (Hinh 8).

Dén thang 7, cudong do cta ap cao ndy trong thoi ky El Nino va thoi ky trung tinh lai
manh hon so véi trong thoi ky La Nina. Gid tri trung binh cua &p cao trong hai thoi ky nay
1a 1018 mb, dac biét la vao thoi ky El Nino nam 1997, gia tri cuia ap cao nay dat 1én murc
1021 mb, trong khi 1018 mb (2010, 2020) la gia tri cuc dai cta thoi ky La Nina (Hinh 9).

P mb) Khi ap thang 8 tai ap cao chau Uc (1981-2020)
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Hinh 10. Sy bién déi cudng d6 cua ap cao chau Uc trong thang 8, thoi ky 1981-2020.

Cudng do cua 4p cao chau Uc dan suy yéu vao thang 8, c6 nhiéu nim trong cac thoi ky
gia tri cuong do chi ¢ mirc dudi 1014mb. Trong thoi ky El Nino va thoi ky trung tinh, ap
cao nay Van phat trién hon so véi trong thoi ky La Nina, gia tri cuc dai ¢ trong ca hai thoi
ky nay déu 1én toi 1020mb trong khi gia tri cuc dai cta thoi ky La Nina chi dat 1018mb
(Hinh 10).

Bang 2. Cudng d6 cia ap cao Chau Uc trung binh trong cac thoi ky ENSO.

Thang 4 5 6 7 8 9 10

El Nino 1015,9 1016,7 1017,1 1017,8 1017,2 1015,4 1014,6

La Nina 1015,0 1016,0 1016,6 1016,3 1016,4 1014,6 1013,6
NONE ENSO 1015,3 1016,7 1017,4 1017,3 1016,3 1015,0 1014,0

Tuong ty cuong d6 cua ap cao Mascarene, cuong d6 trung binh tai vang gan trung tim
cua ap cao Chau Uc cling manh hon trong thoi ky El Nino va yéu hon trong thoi ky La
Nina (Bang 2).

3.2. Su bién déipham Vi

Sy thay d6i pham vi hoat dong cta ap cao Mascarene va ap cao Chau Uc s& duoc xéac
dinh duya trén sy dich chuyén cua duong dang ap 1020 mb. Vao thang 3 va thang 4 (hinh 11
a, 11b), duong ding ap 1020 mb bat dau mé rong. Tuy nhién, vao nhitg nim c6 El Nino,
duong ding 4p nay trong thang 3 hep hon so voi cac thoi ky ¢6 La Nina hodc khong co
ENSO. Hon nita, vao thoi gian nay, ap cao chau Uc di bit dau hinh thanh, sém hon so véi
cac nam khéc (hinh thanh vao thang 4).
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Hinh 11. Budng 1020 mb dic trung cho sy bién doi cta ap cao Mascarene va ap cao chau Uc cac
thang 3(a), 4(b), 5(c), va 6(d) trong thoi ky c6 va khong ENSO (1981-2020).

Pms—1020 hpa T7(1981-2020)

Pmsi~1020 hpa "8{1981-2020)

(@)

(b)

Hinh 12. Buong 1020 mb dic trung cho su bién ddi clia 4p cao Mascarene va ap cao chau Uc cac
thang 7(a) & 8(b) trong thoi ky c6 va khong ENSO (1981-2020).

Sy manh 1én cua hai 4p cao ndy duoc thé hién rd nhit vao cac thang mua hé (thang 7,
8), thé hién & pham vi hoat dong cua ap cao Mascarene, mo rong 1én dén vi 6 10°S. Trong
d6, vao nhitg nim c6 El Nino hoat dong, ap cao Mascaren va chau Uc déu c6 xu hudng
mé rong hon va cé sy lién két chit ché véi nhau, thé hién qua duong dang ap 1020 mb ndi
lién gifra hai ap cao nay. Nguoc lai, vao nhitng nam c6 hoat dong cia La Nina, pham vi
hoat dong ctia hai ap cao lai nhé hon hon so véi cac nam con lai (Hinh 12).

Nhin chung, su thay ddi vé pham vi hoat dong ctia 4p cao Mascaren va ap cao chau Uc
gitta nhimg nam c6 ENSO va khong ENSO la khong dang ké, nhung nghién ctru van nhan
thdy dugc ENSO c6 tac dong nhat dinh dén sy hoat dong ctia hai ap cao. Sy md rong pham
vi, két hop véi su ting cudng vé cudong do cia hai 4p cao nay co thé di lam ting cudng

hoat dong ctia SM.
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Hinh 13. Puong 1020 mb dic trung cho sy bién doi cua ap cao Mascarene va ap cao chau Uc
thang 9(a) & 10(b) trong thdi ky c6 va khong ENSO (1981-2020).

Trong khoang thoi gian tir thang 9 dén thang 2, 4p cao Mascaren suy yéu dan va thu
hep lai vé phia dong trong khi 4p cao chau Uc da hoan toan bién mat. Vao thang 9 va thang
10, pham vi hoat ddng cua 4p cao nay trong thoi ky El Nino c6 xu huéng mé rong hon mat
chdt so voi cac thoi ky khac trong khi vao thoi ky La Nina thi nguoc lai (Hinh 13). Trong
cac thang mua dong (thang 11 dén thang 2), 4p cao ndy chi hoat dong trong pham vi
khoang 60°E-105°E. Pac biét vao thang 2 trong thoi ky El Nino, ap cao nay c6 xu hudng
phat trién dan sang phia tay. Vao thang 9 ap cao Mascarene thu hep dan vé phia xich dao va
xudng khoang 10°S vio thang 10. Bén canh d6 ap cao chau Uc ciing thu hep xudng khoang
15°S va dan bién mét vao thang 10. Trong thoi ki E1 Nino, 4p hai 4p cao nay c6 pham vi va
su duy tri 16n hon so véi thoi ki La Nina va thoi ki trung tinh xét trén muc 850 mb (Hinh
14).
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Hinh 14. Budng 1020 mb dic trung cho sy bién dbi cua ap cao Mascarene va ap cao chau Uc cac
thang 11(a), 12(b), 1(c), 2(d) trong thoi ky c6 va khong ENSO (1981-2020).

Tom lai, qua viéc phan tich va danh gia ve pham vi ap cao Mascarene va ap cao chau
Uc trong thoi ki ENSO két qua nghién ctru cho thiy chiing c6 nhiing bién chuyén nhat dinh.
Cu thé 1a trong thoi ki El Nino, 4p cao Mascarene va ap cao chau Uc co sy mo rong vé
pham vi 16n hon so v&i nhitng thoi ki con lai. Con trong thoi ki La Nina, pham vi 4p cao
nay co su thu hep.
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4. Két luan

Phén tich mdi quan hé giita ENSO va hai trung tdm ap cao Mascarence va &p cao chau
Uc trong cac thang ENSO dua trén chudi s6 lidu truong Pmsl trén toan cau va SSTA ving
NINO.3 trong ky 1981-2020, vai viét dwa ra mot s6 két luan sau: Tuy bién d6i khong nhiéu
song cudng do va pham vi ctia 4p cao Mascarene va &p cao chau Uc trong thoi ky El Nino
déu manh hon va mé rong hon sang phia dong so voi thoi ky La Nina, nhit 13 trong cac
thang moa he. Trong cac thang chuyén tiép hay trong thoi ky khong ENSO, cudng do va
pham vi cta chung bién doi khong nhiéu.

Két qua nay khong hoan toan phi hop v6i mot sb nghién ciru trude d6 vé su bién doi
cuong do cua cc ap cao nay trong mot dot El Nino va La Nina manh dién hinh. Piéu nay
6 thé cho théy réng, dic diém hoat dong hay su bién ddi cuong d6 cua 4p cao Mascarene
va 4p cao Chau Uc khéng chi chiu anh huong cta hién twong ENSO ma con phu thudc vao
nhiéu nhan t6 tic dong khac. Boi thé, ching ta co thé nghién clru thém sy bién doi vé
cuong d6 va pham vi cua cac trung tam khi ap nay trong mot s6 dgt ENSO. Dong thot,
nhitng bién d6i ctia nhiét d6 mat nude bién An Do Duong hay nhiét d¢ khong khi bé mat
trén lyc dia Chau Uc trong cac thoi ky ENSO cting can dugc nghién ciru thém dé thay rd
nhiing bién do6i ciing nhu nguyén nhan gay 1én sy bién d6i ciia khong chi ap cao Mascarene
va ap cao Chau Uc ma ca cac trung tim khi ap khac c6 anh huong dén thoi tiét, khi hau
Viét Nam.

bong gop cua tac gia: Xay dung y tuong va lwa chon phuong phap nghién coru: C.T.T.H,;
Thu thap, xtr 1y va phan tich sb liu: L.A.T.; L.L.A.; N.-T.L.T.; Viét ban thao bai bao:
L.L.A. Chinh stra bai bao: C.T.T.H.

Loi cam on: Bai b4o nay dugc thuc hién dua trén két qua cua dé tai nghién ctru khoa hoc
sinh vién, truong Dai hoc Tai nguyén va Moéi truong Ha Noi “Nghién ciru moi quan hé gitra
ENSO véi mot s6 trung tdm khi ap anh huong dén Viét Nam”.

Loi cam doan: Tap thé tac gia cam doan bai bdo nay 1 cong trinh nghién ctru ciia tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugc sao chép tir nhitng nghién cuu trudc day.;
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Research on the intensity variation of Mascarene High and
Australian High during ENSO periods

Le Lan Anh!, Nguyen Linh Trang', Le Anh Trung?, Chu Thi Thu Huong**

! Hanoi University of Natural Resources and Environment; 1911020666@hunre.edu.vn;
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Abstract: The relationship between ENSO and Mascarence High and Australian High in
ENSO periods is analyzed based on the sea level presure (Pmsl) and SSTA in the NINO.3
region data in the period 1981-2020, the article gives some conclusions: Although there is
not much variation, the intensity and scope of the Mascarene High and the Australian
High during the EI Nino periods were stronger and more extended to the east than during
the La Nina periods, especially during the summer months. During the transitional months
or during the non-ENSO periods, their magnitude and extent varied little. Although this
result is not completely consistent with some previous studies on the intensity variation of
these highes during a typical strong EI Nino and La Nina, the article is a useful reference
in training, scientific research as well as weather and climate forecasting in Vietnam.

Keywords: ENSO; Mascarene High; Australian High.
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