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TOM TAT

Thanh phé H6 Chi Minh ndm & ha luu cla luu vuc séng Sai Gon — Béng Nai, c6 dia hinh tuong
déi thdp so vai muc nudce bién cling véi mang ludi séng ngoi day dac, vi vay khu vuc rat dé bi tén
thuong trudc dién bién phic tap cla tinh trang xam nhap man, dac biét dudi anh hudng cuia bién
déi khi hau. Nghién ctu thuc hién danh gia tac dong clia xam nhap man dén ngudn cung cap nudce
thé clia thanh phé HO Chi Minh bang phuang phap mé hinh héa, cu thé [a mé hinh MIKE 21FM. Két
qua hiéu chinh - kiém dinh muc nudc cé dé tin cay cao vdi chi s6 Nash-Sutcliffe efficiency (NSE)
va Coefficient of determination (R%) déu trén 0,85; dong thai két qua hiéu chinh néng dé mén cho
hiéu qua NSE & muc chap nhan dugc véi phan tram sai sé PBIAS khoang 10%. Tiép do, thuc hién
md phong hién trang va theo kich ban nudc bién dang cho van téc dong chay va nong dé man
tai 3 tram bom nudéc thd cho thanh phd bao gém, tram bom Hoa Ph (trén séng Sai Gon), Phd An
va Binh An (trén séng Bong Nai). Két qua cho thay, xét trong trudng hop bat Igi nhat khi khu vuc
chiju dnh hudng bdi ca hai tdc dong do han, man kéo dai vao mua khoé nam 2016 va muc nudc bién
dang do bién d&i khi hau, néng d& man tai cac tram bom nay déu vuat quy chuadn cap nudc sinh
hoat theo QCVN 08-MT:2015/BTNMT, trong d6 hai tram Hoa Phi va Binh An chiu anh hudng nhiéu
nhat khi muc nudc bién dang.

Tu khoa: bién ddéi khi hau, MIKE 21FM, nudc bién dang, thanh phd H6 Chi Minh, xam nhap man

MG PAU

Bién d6i khi hau (BDKH) dang dién ra trén quy mo
toan cdu va la mot trong nhiing thach thic l6n cua
con ngudi trong thé ky 21. Bao cdo danh gid 14n thu 5
ctia Uy ban Lién Chinh Phti vé BDKH d chi ra ring
cic qudc gia ven bién & khu vic Dong Nam A (bao
gom Viét Nam) chju anh hudng ning né cia BDKH
va nuéc bién dang (NBD) !. Thanh phé H6 Chi Minh
(TPHCM) v6i vi tri 6 ha luu luu vyc séng Sai Gon-
Pong Nai, dia hinh tuong doi thdp so véi muc nude
bién, vi vy mén c6 thé xdm nhap vao trong noi dong,
anh hudng dén chat lugng ngudn nudc tho. Theo bao
c4o ctia S& Tai Nguyén Mbi Trudng tinh Tién Giang?
thi mtia kho ndm 2016 trén cac clia song (song Tién
va Vam C0) man xuét hién sém, d0 mén cao va lan
sau vao noi dong nhanh hon so véi trung binh nhiéu
nam. Theo s6 liéu quan tric vao thang 03/2016, cic
dd min cao nhit tai mai Nha Bé la 14,05 g/L (binh
quén 11,47 g/L), tai khu vuc Cau Ong Thin, 13,79 g/L
(binh quén 11,65 g/L), trong khi ngudng an toan cho
nudc sinh hoat 1a 0,25 g/L. Theo bdo cdo ctia Téng
cong ty Cap nude Sai Gon (SAWACO) nam 20167, it
ngay 25/1/2016 dén 27/1/2016, ngudn nudc tai tram
bom nudc tho Hoa Phu trén séng Sai Gon bi nhiém
man, nha mdy phai ngling 14y nudc thé trong téng

cdng 10 gio. Tuong ty, trén song Dong Nai, tit ngay
5/2/2016 dén 14/2/2016, xdAm nh4p mén ciing da anh
hudng truc tiép dén tram bom nudc thd ctia nha may
nudc Binh An nén da ngling 1y nudc tho, tii 4 dén 10
gio/ngay. Tai tram bom Héa An, méc dit 6 man chua
vugt quy chuén, nhung ciing ¢é xu hudng ting va tinh
trang thi€u nuéc hién nay cing da gy ra nhiéu khé
khin cho qué trinh van hanh, san xuit. Trudc tinh
hinh xAm nh4p man (XNM) dién ra khd phtic tap, viéc
danh gid hién trang ciing nhu dy bdo nudc bién ding
¢6 anh hudng dén néng d6 min tai cac tram cdp nude
tho cho TPHCM la cin thiét.

Hién nay, phuong phap moé hinh héa dugc Ging dung
rong rai trong viéc mo6 phong qud trinh xdm nhap mén
trén nhiéu hé thong song trong va ngoai nudc. Mot s&
nghién ctiu dién hinh c¢6 thé ké dén nhu nghién ctu
clia H.L. Lee (2015)* st dung mé hinh MIKE 21FM
nghién ctiu dnh hudng ctia dong chay song va su xam
nhép min tai ctta song Terengganu, Malaysia. Zhi Xu
(2019)° sti dung mo hinh MIKE 21FM dé nghién ctiu
xam nhép nudc man § clia song Duong Tu, Trung
Qudc. Hoang Vin Dai (2014) 6 da st dung mo6 hinh
thay dong luc 1-2 chiéu MIKE 11 va MIKE 21FM dé
du bdo x4m nhép mén ha luu séng Ma. Dinh Xuin
Trudng (2018)7 da st dung mo hinh MIKE 21FM
nghién ctiu x4y dung ban d6 nguy co xam nhdp méin

Trich dan bai bao nay: Thién N D, Thdy N T D, Diing T D, Khéi D N. Panh gia tac déng ciia xdm nhap
méan dén ngudn cung cap nuéc thé cho Thanh phé Hé Chi Minh duéi anh huéng bién d6i khi hau.

Sci. Tech. Dev. J. - Nat. Sci.; 6(1):1872-1883.
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c6 xét dén tac dong ctia bién d6i khi hau ha luu song
Ca. Co6 thé thdy, md hinh MIKE 21FM c6 d¢ tin ciy
cao vi da dugc st dung phd bién trong va ngoai nudc.
Ngoai ra, MIKE 21FM con ¢6 cac vu di€ém nhu giao
dién dé sti dung, tich hop hé théng thong tin dialy GIS
nén truy xudt di liéu dé dang, qua trinh 1ap moé hinh
nhanh. Vi véy bo mé hinh MIKE 21FM véi hai mod-
ule HD va Transport ¢ mo6 phong va du bao dién bién
XNM tai khu vuc nghién ctu da dugc stt dung véi
muc dich dénh gia tac dong ctia xdAm nhdp min dén
céc tram cp nude tho ctia TP. HCM duéi anh hudng
ctia nuGe bién dang do bién d6i khi hau. Két qua cua
nghién ctiu nhdm cung cdp thong tin phuc vu dam
bao an toan cho nguén cdp nudc tho cia TRHCM.

VAT LIEU VA PHUONG PHAP

Thanh phd H6 Chi Minh (TP HCM) c6 toa do dia
1y 10°10°-10°38’ vi d6 Béc va 106°22-106°54 kinh
d6 Dong, phia Bic gidp tinh Binh Duong, Tay Bac
gidp tinh Tay Ninh, Dong va Dong Bic gidp tinh Dong
Nai, Déng Nam gidp tinh Ba Ria -Ving Tau, Tay va
Tay Nam giép tinh Long An va Tién Giang. Thanh
phd, téng dién tich hon 2.095 km?2, dugc phén chia
thanh mot thanh phé Tha Diic, 16 quan va 5 huyén.
TP. HCM thudc viing nhiét d6i gié mua can xich dao,
nhiét d6 cao déu trong nim véi nhiét do trung binh
ndm khodng 28,8°C va c6 hai miia mua - kho ro rang.
Muia mua tii thang 5 dén thang 11 va muia kho ti thang
12 dén thang 4 nam sau®.

Theo quy hoach cip nuéc TP. HCM dén nam 20252,
téng nhu cdu nudc toan thanh phd 1a 3,57 triéu
m3/ngay, trong d6 nudc sinh hoat cin 1,9 triéu
m3/ngay. Céc nguén cung cip nudc dap ting cho
lugng nudc sinh hoat trén bao gom cac tram bom:
Héa An, Binh An, Hoa Phd, kénh N46 va cac giéng
khai thac nuéc ngdm. Trong do, trén song Dong Nai,
tram bom Hoéa An cung cdp nudc tho cho 3 nha may
nuge (Tha Dic, Thu Bic 3 va B.O.O Tha Dic) vé6i
t8ng cong sudt 1.150.000 m3/ngay, tram bom Binh
An cung cép nudc tho cho nha may nudc Binh An cé
cong sudt 150.000 m>/ngay va tram bom Hoa Ph trén
song Sai Gon cung cip nudce thé cho 2 nha may nude
Tan Hiép va Tan Hiép 2 véi tdng cong suit 360.000
m3/ngay.

Hinh 1 trinh bay khu vic nghién ctu va vi tri 03 tram
cap nude thdé cho TP. HCM bao gém tram bom Hoa
Phu trén séng Sai Gon, tram bom Hoa An va tram
bom Binh An trén séng Déng Nai

Co s6 Iy thuyét mo hinh MIKE 21FM

MIKE 21FM la mé hinh dya trén phuong phap ludi
linh hoat dugc phat trién bgi Vién Thay lyc Pan
Mach. Module HD (Hydrodynamic)® 1a module mé
phong dong chay dua trén sy phan hoi ctia nhiéu dang
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luc khédc nhau trén viing dong bang, ho, ctia séng va
bd bién. Bao gobm phuong trinh lién tuc va phuong
trinh bao toan dong lugng.

Phuong trinh lién tuc:
dh ~ ohin  Jhv
— = 1
3% Ty T PR hS (1)

Phuong trinh bao toan dong lugng:

ohu  Ohi* Ohwv on
o T ox Toy TR
_hOpa g dp T Ty
Po dx 2pgdx Py Po
_ 1 (95 sy + 9 (hTw) @
po \ 9dx dy dx
F)
3 (hTyy) + husS
ohv  Ohiv  OWV:  _ an
o Tax Tgy TTuhshyy
_hdpa ghOp Ty Ty
Po dy  2pg dx Py po
U (s 05y 0 ®)
- =2 )+ 5= (hTyy)
Po \ odx dy ox v Y

P]
+a—y (hTyy) + hvsS

Trong dé: hla do sdu muc nudc, t1a thai gian, Sla luu
lugng nguon, fla tham s6 Coriolis, g 1a gia tdc trong
trudng, p, la khdi lugng riéng tham chiéu cta nudc, p
la khéi lugng riéng ctia nudc, p, 13 dp suét khi quyén
trén bé mit, Ty,. Tyy 13 Ging sudt ma sat bé mét, Ty,y, Tpy
la ing sudt ma sat day, A la hé s6 nhét theo phuong
ngang.

Dé m6 phong xdm nhdp min, nghién ctu st dung
module Transport ctia MIKE 21FM, module st dung
phuong trinh chuyén tai — khuéch tdn cho chét hoa
tan hodc chdt lo Iting 2 chiéu. Véi cdng thic duge
trinh bay nhu sau’

Phuong trinh chuyén tai-khuéch tan:

2 (he) + 9 (uhe) + 9 (vhe) =

ot d ox
0 dc 0 dc

Trong dé: C1a néng d6 hop chit, u, v 1a thanh phan

“)

van t6c dong chay theo phuong x, y, Dy, Dy la hé s6
khuéch tan theo phuong x, y, S la luu lugng ngudn
Qjy, Qs la Iuu lugng ngudn trén don vi dién tich, cg 1a
nodng d6 hop chit tai luu lugng nguén, H 1a d6 sau, F
la hé s6 phén ra tuyén tinh.

Thiét lgp moé hinh

Qua trinh thiét 1ap m6 hinh MIKE 21FM dugc thuc
hién thong qua cac budc (i) Thiét 1ap luéi tinh va ndi
suy dia hinh ddy song, (ii) Thiét lap m6 hinh MIKE
21FM HD mé phong dong chay, (iii) Thiét lap md
hinh MIKE 21FM transport mé phong qué trinh lan
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WEHVE MEHOTE

¢ Tram bom nuoc tho
Hoéa An (& trén) va
Binh An (& dwdi)

Tram bom nudc

thé Hoa Phu

Hinh 1: Ban d6 khu vuc nghién ciu

truyén min (iv). Du bdo dién bién xdm nhép min
theo cac kich ban NBD do BDKH (Hinh 2).

Ludi tinh toan bao gébm 28.122 phén tt, 20.554 nut,
g6c nho nhit ctia cac phén ti tam gidc 1a 26°, khoang
cach nhod nhét gitia cac ndt bo song 1a 40m. Dii liéu
dia hinh ddy song dugc thu thép tii cac dé tai: “Nghién
ctiu ddnh gid qud trinh thay ddi luéng lach va dién
bién thuy vin do nao vét ctia song Soai Rap phuc vu
giao thong thiy” 1%, dé tai “Nghién ciiu ché d¢ thuy
dong luc va chit lugng nudc vung clia song Sai Gon—
Dong Nai” ! va dé tai “Nghién ctiu khoa hoc lién quan
dén du an vé chinh tri ludéng, danh gia vé sa boi sau
nao vét” 12,

Bang 1: Panh gia két qua mé hinh '3

Hiéu qud moé6 NSE R? PBIAS

phong

Rit t6t 0,75-1,00 0,75~ 0 -
1,00 +2,5%

T6t 0,65-0,75 0,65~  £2,5% -
0,75 +15%

Théa min 0,50-0,65  0,50-  +15% -
0,65 +35%

Bo dii liéu muc nudc va luu lugng theo gio tai 13 tram
do vao nam 2016 dugc thu thép ti Dai Khi tugng
Thty van khu vyc Nam bd. Trong d6, di liéu luu

lugng tai Dau Tiéng va muc nudc tai cac tram Ving
Tau, Vam Kénh, Vam Co, Thi Tinh, Binh Dién dugc
sti dung lam bién. D liéu muc nuéc tai 06 tram Pha
Cudng, Binh Phudc, Th Thiém, Pht An, Nha Be, Cat
Lai dugc stt dung d€ hiéu chinh va kiém dinh mo hinh
thay lyc. Diiliéu n6ng d6 mén tai tram Ly Nhon dugc
stt dung lam bién va dii liéu 2 tram Thti Thiém va Long
Dai dugc st dung d€ hiéu chinh mé hinh lan truyén
min. Céc dit liéu dugc trinh bay trong Hinh 3. Do
han ché vé dii liéu nén céc bién mén cht yéu la cac
héng s, cu thé: cac bién thugng luu Dau Tiéng, Tri
An, Thi Tinh dugc 14y béng 0 g/L, bién Binh Dién va
Vam C¢ 14y theo dit liéu mén trung binh tai tram Thu
Thiém va Ly Nhon, bién Viing Tau - Vam Kénh dugc
lay theo néng d6 man trung binh bién Pong 28-33
g/L,

Bén canh d6, d6 chinh xac clia cdc m6 hinh dugc danh
gid thong qua chi s6 hiéu qua Nash-Sutcliffe efficiency
(NSE) va hé s6 tuong quan (R?), trong d6, khi NSE va
R? cang tién dén 1 thi d¢ chinh xdc ctia cac két qua dat
dugc cang cao. Gid tri PBIAS cang gin 0 biéu thi hiéu
qua mo6 hinh cang t6t. Bang 1 trinh bay chi s6 NSE,
R?, PBIAS dénh gia hiéu qua mé hinh 1>,

Xay dung kich bdn nudc bién dang

Trong nghién ctiu nay cac kich ban nudc bién ding do
BDKH bao gém kich ban phat thai trung binh RCP4.5
va kich ban phét thai cao RCP8.5 dugc stt dung dé
dién bién XNM khu vyc nghién cttu. Kich ban NBD
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Hinh 2: Quy trinh thiét Iap m6 hinh

cho khu vuc nghién ctiu dugc tham khao ti kich ban
bién d6i khi hau va nudc bién dang cho Viét Nam !°
dugc trinh bay trong Bang 2.

Bang 2: Muc nudc bién dang & 2 kich ban RCP4.5 va
RCP8.5

Nam KB RCP4.5 KB RCP8.5
Nam 2030 12 cm 12 cm
Nam 2050 22 cm 25 cm
Nam 2080 40 cm 51 cm

KET QUA VA THAO LUAN

K&t qua hiéu chinh - kiém dinh dong chay
Hiéu chinh dong chady

Nhin chung, gid tri danh gia kha naing mé phéng ctia
mo6 hinh déu rit t6t & cic tram hiéu chinh va kiém
dinh theo muc nuéc dugc trinh bay trong Bang 2. Hé

s6 Manning dugc tinh tuong quan theo d¢ sau dao
dong tu 10-100 m!/3/s, két qua hiéu chinh cuy thé tai

1875

06 tram quan tric dugc trinh bay trong Hinh 4.

Theo hé¢ s6 tuong quan (R%), tit ci cic gid tri
déu & muc rat tot; theo hé s6 NSE, kha ning md
phong ctia mé hinh & mtic rét tot tai 6 tram hiéu
chinh (8/4/2016-10/4/2016) va kiém dinh (5/6/2016—
7/6/2016) muc nudc. Piéu nay cho thdy muic do phu
hgp gitta gia tri muc nudc thuc do va moé phong ca vé
khong gian va thoi gian, ddm bao d6 tin cdy dé thuc
hién moé phong xdm nhap mén tai khu vuc nghién

cuu.

Kiém dinh dong chay

Két qua kiém dinh muc nuéc tai 6 tram: Phu Cudng,
Binh PhudGc, Phi An, Hbéa An, Cat Lai va Nha Be duoc
trinh bay trong Hinh 5 va Bang 3 trinh bay t6ng két
qué hiéu chinh va kiém dinh muc nudc ctia 6 tram.
Muc nudc trong giai doan kiém dinh tai cdc tram
quan tric dao dong trong khodang tit -2,5 m dén 2,5
m.



Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Tu' nhién, 6(1):1872-1883

(m]

] Diéu Iié':i:-g
1250000 -
1240000
1230000 --ossesseeenee

1220000

1210000

1200000

I T T O O 0 T 0 W TN 1

1130000

IELLIR S
1170000

1160000

[T I

1150000 -

1140000

Vam Kénh

® Tram min

@ Tram mye nude

B Biznmin

. Bién murc nirée

Bathymetry [m]
Il fbove O
=1. 0
H- 4
-12- -8
-16--12
-20--16
224..20
-28--24
32..28
-36--32
40--36
44 . -40
-48 - 44
-52..48
-85 --52
Il Geiow 56
[ Undefined Value

RERRRREROC0 @

660000

L I B B B e B I I B [ B B |

680000 700000 720000

740000
[m]

Hinh 3: Vi tri cac bién va tram hiéu chinh kiém dinh
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Hinh 4: Két qua hiéu chinh muc nudc tai 6 tram
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(en) Két qui kiém dinh myc nwdc Phi Cuimg . Két qua kiém dinh myc nudc Binh Phuée - Két qui kiém dinh muc nuée Phi An
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Bang 3: Danh gia hiéu qua mé phdng muc nudc tai 6 tram
Tram Binh Phu Hoba An Phu An Cét Lai Nha Be
Phuéc Cuong
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oo 5
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Hinh 6: K&t qua ndng d6 mdn clia tram Long Dai va Tha Thiém

Hiéu chinh lan truyén man

Nghién ctiu hiéu chinh trén co s6 tai liéu d6 méin thu
thép tai tram Thu Thiém va Long Dai tu 8/4/2016-
10/4/2016. Hé s6 khuéch tan D sau hiéu chinh la 50
m?/s tai khu vic nghién ctiu. Sai s PBIAS tét tai tram
Thu Thiém la 7,85%, tai tram Long Daila -1,49%. Chi
s6 NSE tam chép nhén tai tram Long Dai la 0,56 va
ctia tram Tha Thiém 14 0,97. Hinh 6 trinh bay két qua
ndéng d6 mén tai tram Long Dai va Thu Thiém.

M6 phdng hién trang xam nhap man

Céc ngudng mén st dung trong nghién ctiu nay gom:
ngudng Al (0,25g/L) 1a néng d6 mén tiéu chuin
phuc vu cdp nudc sinh hoat & Viét Nam, ngudng A2
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(0,35g/L) sti dung cho muc dich cép nudc sinh hoat
nhung phii d4p dung c6ng nghé xt Iy phu hop hodc
dung cho muc dich tudi tiéu, thay lgi theo QCVN 08-
MT:2015/BTNMT '°.

Céc két qua mo phong XNM dugc thé hién theo mau
theo cdc muc d6 min khic nhau, cu thé mau xanh
nhat dén dam thé€ hién gia tri do man trong khoang
tit 0-0,25 g/L, mau tim nhat dén d4m thé hién gid
tri 6 mén trong khoang tii 0,25-0,35 g/L va mau do
thé hién n6ng d6 man 16n hon 0,35 g/L. V&i muc tiéu
danh gia tdc dong ctia XNM dén cdc ngudn nudc thd
tai TPHCM nén nghi ctu tap trung nghién ctdu tai
hai khu vuc 1a tram bom Hoa Phu trén song Sai Gon
va tram bom Hoéa An, Binh An trén song Dong Nai,
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két qua m6 phong x4m nhap man vao mua kho nim
2016 dugc trinh bay lan lugt trong Hinh 7 va Hinh 8.
Két qua cho thdy, nong dd mén tai tram bom Hoa Phu
(Hinh 7) khi triéu 1én 13 0,50 g/1 va khi triéu xudng
0,30 g/L. Tai song Pong Nai (Hinh 8), nong d6 min
tai tram bom Hoéa An giai doan triéu 1én la 0,40 g/L
va giai doan triéu xudng 13 0,30 g/L, néng do tai tram
bom Binh An giai doan triéu lén la 0,45 g/L va giai
doan triéu xudng la 0,44 g/L. C6 thé thdy, nong do
main tai cd ba tram bom vao mua kh6 nim 2016 déu
khd cao, dédc biét khi triéu 1én ndng dd man vugt quy
chuén A2 theo QCVN 08-MT:2015/BTNMT.

Mé phéng xam nhap man theo kich ban
nudc bién dang

Du bdo dién bién XNM theo thoi gian

Bang 4 thé hién két qua tinh todn phin trim ndng d6
mén tang tai ba tram bom Hoa Phu, Héa An va Binh
An duéi dnh huong cia cac kich ban NBD RCP 4,5
va RCP 8,5 so v6i hién trang. Tt két qua cho thdy, khi
muic nudc bién dang, n6ng d¢ man tram Binh An trén
song Pong Nai bi anh hudng nhiéu nhat, ti€p d6 dén
tram Hoa Phu trén s6ng Sai Gon va tram Hoéa An it bi
dnh hudéng nhat trong ca ba tram bom.

Cu thé, tai tram bom Hoa Phd, néng d6 méan tang 5-
18,75% so v6i hién trang khi muc nudc bién dang tu
12 cm dén 40 cm 6 kich ban RCP4.5 va ndng dd man
tang 5-37,50% so véi hién trang khi muc nuéc bién
dang tli 12-51 cm & kich ban RCP8.5. Tai tram bom
Héa An trén song Déng Nai, ndng d6 méan ting 1,43
5,71% so vé6i hién trang khi muyc nudc bién dang ti
12-40 cm & kich ban RCP4.5 va néng d6 min ting
1,43-12,86% so v6i hién trang khi muc nuéc bién
dang tit 12-51cm & kich ban RCP8.5. Tai tram bom
Binh An trén song Pong Nai, néng d6 mén tang 2,3-
22,99% so v6i hién trang khi muc nudc bién dang ti
12-40 cm & kich ban RCP4.5 va n6ng d¢ mén tang
2,3-58,62% so v6i hién trang khi muc nudc bién dang
tl 12-51cm & kich ban RCP8.5.

Du bdo dién bién XNM theo khéng gian

Gid tri néng d6 min dugc tém tit cho kich ban
RCP4.5 va RCP 8.5 trong Bang 5. Két qua mo phong
néng d¢ min kich ban RCP8,5 nam 2080 tai khu vuc
tram Hoa Ph trinh bay trong Hinh 9 va khu vuc tram
Hoéa An - Binh An trinh bay trong Hinh 10.

Tai tram bom Hoa Phq, & kich ban RCP4.5 khi triéu
1én néng d6 min ting va lén dén khoang 0,54-0,65
g/L ting v6i muc nuGe bién dang tit 12-40 cm va khi
triéu xudng, néng d6 man tai tram bom khong thay
d6i qua cic nam. Tuong tu & kich ban RCP8,5, khi
triéu 1én néng dd mén tai tram bom Hoa Phu tang

0,54-0,80 g/L ting v6i muc nudc bién dang tu 12-
51cm va khi triéu xuéng, nong d6 min tai tram bom
khong thay d6i qua céc ndm.

Tai khu viyc tram bom Héa An va Binh An trén séng
Dong Nai, theo kich ban RCP4.5 khi triéu 1én néng do
man tai tram bom Héa An ting 0,41-0,43 g/L ting v6i
muc nudc bién dang ti 12-40 cm va khi triéu xudng,
nong d6 mén tai tram bom ting it hon so véi triéu lén
cu thé d¢ man ting va dat khoang 0,3 g/L vao 2030,
khoang 0,31 g/L va nam 2050 va 2080. Tai tram bom
Binh An, khi triéu1én nong d¢ mén tai tram bom Hoa
An tang 0,45-0,60 g/L, va khi triéu xuéng d6 man ting
0,44-0,47 g/L ting v6i muc nudc bién dang tit 12-40
cm. D6i vé6i kich ban RCP8.5, khi muc nudc bién
déang tu 12-51cm, ndng d6 man tram tram Héa An
tang so voi hién trang va d6 man lén dén 0,41-0,48
g/L khi triéu 1én va khoang 0,31 g/L khi triéu xudng.
Tai tram bom Binh An, khi triéu 1én n6ng d6 man tai
tram bom Hoéa An ting va 1én dén khoang 0,45-0,85
g/L, va khi triéu xuéng d6 man ting lén dén khoang
0,44-0,53 g/L ting v6i muc nudc bién dang tu 12-51
cm tlif ndm 2030 dén 2080.

Céc két qua trén cho thiy, so v6i tram bom Héa An,
noéng dé man tai tram Binh An 16n hon va ting nhiéu
hon khi myc nuée bién dang. Diéu nay do tram bom
Binh An nam phia duéi va gin bién hon so vé6i tram
Hoéa An dan dén néng d6 mén lén hon, dong thoi
ciing bi anh hudng bdi NBD nhiéu hon. Bén canh do,
cac két qua con cho théy, khi myc nudc bién ting két
hop véi triéu dang tao diéu kién d€ min dé dang xdm
nhép vé phia thugng luu, ngoai ra cé thé thay lugng
nudc ngot d6 vé tii thugng ngudn khi triéu xudng gitp
d6 man tai khu vic tram bom khong tang hodc ting
it dudi &nh hudng ctia myc nudc bién dang.

Thao luan

Két qua moé phéng muc nudc va néng d6 mdn nam
2016 khi so sanh véi két qud muc nude va ndng do
ndm 2006 ctia “Nghién ctiu ting dung moé hinh hoa
danh gia xu thé ctia ngép lut va xdm nhdp man trong
boi canh bién ddi khi hau: nghién ctu thi diém tai
TPHCM”!” cho thiy myc nuéc va néng dd min
ndm 2016 da tang cao so v6i nam 2006. Dic biét la
néng do mdn thang 4 nam 2006 dao dong khoang
2 mg/L tai tram Pha An, thing 4 nim 2016 nong
dd min dao dong trong khodng 4-6 mg/L tai tram
Tht Thiém cung khu vyc TP. HCM. Két qua cho thdy
bién d6i khi hau tdc dong 16n dén xam nhép min tai
khu vyc TP. HCM. Bén canh d9, cac két qua vé xu
huéng xam nhép man dudi anh hudng ctia NBD trong
nghién ctiu nay ciing kha tuong dong véi nghién ctiu
“Nguy co xdm nhdp mén cic song chinh tinh Pong
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Hinh 8: K&t qua mé phoéng hién trang xam nhap man tai tram bom Hoéa An va Binh An

Bang 4: Thay d8i néng d6 man tai tram bom duéi tac dong ctia NBD so véi nam 2016 (Don vi: %)

Kich ban RCP 4.5 RCP 8.5

2030 2050 2080 2030 2050 2080
Tram bom Hoa Phu 5,00 15,00 18,75 5,00 15,00 37,50
Tram bom Hoa An 1,43 4,29 5,71 1,43 4,29 12,86
Tram bom Binh An 2,30 5,75 22,99 2,30 9,20 58,62
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Hinh 9: Du bao XNM theo kich ban RCP8.5 nam 2080 tai tram Hoa Phu
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Hinh 10: Dy bao XNM theo kich ban RCP8.5 nam 2080 tai tram Héa An va Binh An

Nai trong bdi canh bién d6i khi hau va nudc bién
dang” ctia nhom téc gid Nguyén Ky Phung va cong
sy nam 2017 ', cy thé két qua dy béo vio nim 2030
dudi dnh hudng ctia myc nude bién dang chO thiy,
ndéng do man tai khu vyc Hoa An ting va cé gia tri
trong khoang 0,25-0,5 g/L va trong nghién ctiu nay
ndéng d6 mén tai khu vic Héa An cling ting va ¢ gia
tri trong khoang 0,3-0,45 g/L.

KET LUAN

Nghién ctiu thyc hién hiéu chinh - kiém dinh muc
nudc tai 6 tram cho hiéu qua moé phong rat t6t NSE va
R? 16n hon 0,85 tai tt ca cac tram do d6i v6i mo hinh
thuy luc va hiéu chinh néng d6 mén tai 2 tram Long

Dai va Tha Thiém v6i PBIAS nho hon 10% va NSE
tam chdp nhén d6i v6i mo hinh lan truyén mén. Cac
két qua dat dugc chiing minh d¢ tin cdy ctia mé hinh
MIKE 21FM trong viéc md phong xdm nhép man tai
khu vyc TP. HCM.

Két qua m6 phong XNM tai TP. HCM theo céc kich
ban NBD do BDKH vao ciac nim 2030, 2050 va 2080
s0 v6i ndm hién trang 2016 cho théy, xét trong trudng
hgp bt lgi nhat khi khu vuc chiu anh hudng bai ca
hai tac dong do han, mén kéo dai (nam 2016) va muic
nudc bién dang do BDKH, ndéng d6 man tai cic tram
bom déu vugt quy chudn cdp nudc sinh hoat, trong
d6 tram Hoa Phu trén song Sai Gon va tram Binh An
trén song Pong Nai chju dnh hudng 16n nhat khi muc
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Bang 5: Néng dé man theo cac kich ban RCP4.5 va RCP8.5

Kich ban RCP4.5 Kich ban RCP8.5
Hoa Pha Hoa An Binh An Hoa Pha Hoa An Binh An
TRIEU LEN
2016 0,50 0,40 0,44 0,50 0,40 0,44
2030 0,54 0,41 0,45 0,54 0,41 0,45
2050 0,62 0,42 0,47 0,62 0,42 0,47
2080 0,65 0,43 0,60 0,80 0,48 0,85
TRIEU XUONG
2016 0,30 0,30 0,45 0,30 0,30 0,45
2030 0,30 0,30 0,45 0,30 0,30 0,45
2050 0,30 0,31 0,46 0,30 0,31 0,48
2080 0,30 0,31 0,49 0,30 0,31 0,53
NBD. DANH MUC TU VIET TAT

Ngoai ra, két qua cho thdy duéi anh hudng ctia muc
nudce bién dang ndng d6 man tai khu vyc ting vao lic
triéu 1én nhiéu hon so véi khi triéu xudng, diéu nay
cho théy viéc xd nudc tu thugng ngudn co tic dong
16n dén viéc ddy man tai hai tram bom Hoa Phu va
Héa An. Do d4, viéc diéu tiét hoat dong xa nudc trén
cac ho Dau Tiéng va ho Tri An déng vai tro quan trong
trong viéc d&y man trén hé théng séng Sai Gon - Péng
Nai.

Bén canh nhiing két qua dat dugc, nghién ctiu vin
con nhiing thiéu sot nhit dinh, cu thé do han ché vé
thai gian va diéu kién tinh todn nén chua thé tinh toan
trong khoang thoi gian dai nén chi thuc hién danh
gid XNM tai khu vuc theo ché d¢ triéu ma chua danh
gid do mén tai tai cic tram bom nudc thé theo tiing
gig, tuy nhién trong nhiing nghién ctiu tiép theo sé
thuc hién moé phong tdng quét qua trinh XNM tai khu
vic va danh gia chi tiét néng d6 mén tai cdc tram
bom. Nghién ctiu chi xét dén yéu t6 muc nudc va
d6 méin ma khong dé cap dén cac yéu t6 anh hudng
dén xam ngap méin (XNM) khdc nhu gi6, nhu cau st
dung nudc, cic cong trinh,... tuy chua phan anh hét
dugc cac yéu to tac dong dén qua trinh lan truyén méin
nhung viéc xem xét su lan truyén mdn duéi su anh
hudng ctia NBD giup thdy ro tic dong cia BDKH dén
tinh trang XNM tai khu vuc nghién ctu.

LOI CAM ON

Nghién ctiu nay dugc thuc hién dudi su tai trg clia
S& Khoa hoc va Cong nghé TP. HCM thong qua Hop
dong thuc hién nhiém vu khoa hoc va cong nghé s6
77/2020/HD-QPTKHCN ngay 25 thang 09 nam 2020.
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BDKH : Bién d6i khi hau

NBD : Nudc bién dang

NSE : Nash-Sutcliffe efficiency

PBIAS : Percent bias — Phan tram sai s&

R? : Coefficient of determination

RCP : Representative Concentration Pathway
TP.HCM : Thanh phé H6 Chi Minh

XNM : Xam nhép médn

XUNG DOT LO1iCH

Nhom tac gid cam két khong c6 xung dot loi ich

PONG GOP CUA TAC GIA

Dbao Nguyén Khoi, Tran Diic Ding: Thu thap cac di
liéu, dinh hudng nghién ctiu va goép y chinh stia theo
phan héi ctia phan bién.

Nguyén Dtc Thién, Nguyén Thi Diém Thay: Tinh
todn, phan tich két qua, chudn bi ban thao, chinh stta
theo phan héi ctia phan bién va hoan chinh bai bdo.
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Impacts of the saltwater intrusion on the three raw water supply
stations of Ho Chi Minh City under the climate change

Nguyen Duc Thien'2, Nguyen Thi Diem Thuy'"*, Tran Duc Dung?, Dao Nguyen Khoi'

ABSTRACT

Ho Chi Minh city is located in the lower Sai Gon - Dong Nai river basin, with a relatively low topog-
raphy compared to sea level and a dense network of rivers. Therefore, this area is very vulnerable
Use your smartphone to scan this to complex developments of saltwater intrusion, especially under the impact of climate change.
QR code and download this article The study assessed the impacts of saltwater intrusion on raw water supply stations of Ho Chi Minh
city by modeling method, specifically the MIKE 21FM model. The results indicated that the wa-
ter level calibrations had high reliability whose both NSE and R were above 0.85, and the salinity
calibrations for PBIAS were about 10%. Then, the study simulated the current situation and sea-
level rise scenarios for the flow velocity and salinity at the three raw water supply stations, namely
Hoa Phu (on the Saigon river), Phu An, and Binh An (on the Dong Nai river). The results showed
that the salinity concentrations at these three pumping stations were unsatisfied with QCVN 08-
MT:2015/BTNMT under the impacts of both prolonged drought in 2016 and sea-level rise due to
climate change, in which Hoa Phu and Binh An stations were affected the most by the sea-level
rise.
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	Dự báo diễn biến XNM theo không gian

	Thảo luận
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