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Nguy co xam nhap man song Sai Gon, Pong
Nai trong bo1 canh bién doi khi hau va nudc
bién dang

Lé Ngoc Tuan, Tran Thi Kim, Nguyén Ky Phung

Tém tit—Nghién ciru nhim muc tiéu danh gia
nguy co' xdm nhip min (XNM) sdng Sai Gon, Dong
Nai trong bdi canh bién ddi khi hau (BDPKH) dén
niam 2100 theo cac kich ban RCP4.5 va RCP8.5.
Bing phuwong phap md hinh héa, két hep phwong
phap GIS, két quéa tinh toan cho thdy XNM ngay
cang gia ting va di chuyén sau vé phia thwong hru.
Chénh léch do man giira hai kich ban RCP4.5 va
RCPS8.5 chi thiy ré tir giita dén cudi thé ky XXIL
Trén dong chinh song Sai Gon, twong wng niam 2025,
2030, 2050 va 2100, theo RCP4.5, ranh man 0,25%o
cach tram bom Hoa Phu lan lwet 0,75 km, 1,6 km,
4,09 km va 6,22 km so véi 0,75km, 1,6km, 4,6km va
8,6km theo RCP8.5. Trén dong chinh song Pong Nai,
s0 véi tram bom Hoéa An, cac s6 li¢u twong tng la
3,7km, 4,9km, 7,7 km, 11,7 km theo RCP4.5 va 3,7
km; 4,9 km; 8,1 km; 12,6 km theo RCP8.5. Két qua
nghién citu cung cip co sé quan treng cho viéc hoach
dinh cac giai phap thich wng XNM phu hep, ddm bao
cac hoat dong sinh hoat va sin xuit tai dia phwong

Tir khéa— bién @i khi hau, xaAm nhap min, nwéc
bién dang

1. TONG QUAN

Bién ddi khi hau - ma trudc hét 1a nong lén

todn cau va nuée bién dang (NBD) - 14 mot
théch thirc 16n d6i véi nhan loai trong thé ky 21.
Thién tai va cac hién twgng khi hau cyc doan ngay
cang gia ting ca vé s6 lwong, cudng do va pham vi
tac dong - 1& méi lo ngai hang dau cua nhiéu quéc
gia trén thé gioi, trong d6 co Viét Nam [1]. Vi vay,
nghién ciu vé BPKH can duoc tién hanh nhim
cung cap théng tin can thiét dé thyc hién cac quy
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hoach, ké hoach... gop phin ning cao ning lyc
thich ung cua hé théng.

Nghién ctru BDKH c6 thé dwoc chia thanh ba
nhém bai toan 16n: N1) Ban chit, nguyén nhan, co
ché vat ly cua sy BDKH; N2) Panh gia tac dong
ciia BDKH, tinh dé& bi ton thuong do BPKH va
giai phap thich tng; N3) Giai phap, chién lugc va
ké hoach hanh dong nhiam giam thiéu BDKH
[2].Trong bdi canh BDKH ngay cang dién ra manh
mé, dong chay trén céc séng bi anh huéng rat 16n
boi su thay doi nhiét do, lwong muwa, myuc nuéc
bién..., gian tiép anh huong dén qua trinh xam
nhap man (XNM), lam thay ddi chat lugng nudc,
anh huong dén hau hét cac hoat dong cé lién quan
nhu: tréng trot, chidn nudi, nudi trong thay san,
dich vu, sinh hoat... cua cac khu vuc ven song.
Gan day, nhiéu nghién ciu vé BDKH xem XNM
la mot trong nhiing tac dong chinh can quan tam
danh gia [3 - 5], dac biét la c&c vung cta sbng va
ven bién [6 - 14].

Trong nhitng nim gan day, d6 man trén séng
Sai Gon ngay cang ting. Tinh trang thiéu nuéc,
XNM trong mua khd dién ra ngay cang gay gat,
anh huong tryc tiép dén hé thdng cap nudc cho
TP.HCM. Tai tram bom nudc thd Hoéa Pha (trén
song Sai Gon thudc huyén Cu Chi), tir cudi thang
1-2016 dén nay, d6 man thuong xuyén trén
ngudng 150 mg/L; nhiéu dot d6 man vuot 250
mg/L, mdi dot kéo dai 2-3 gio budc Nha may nuéc
(NMN) Tén Hiép (huyén Hoc M6n) phai ngirng
ldy nuéc thd (tong cong 15 gio). Tai khu vuc cau
Hoéa An (trén song Ddng Nai thudc dia ban tinh
DPdng Nai)-vj tri khai thic nudc thd cua cac NMN
Thi Btrc, BOO Thu P, Thit Dire 3, d6 min ciing
c6 xu hudng gia tang, gay nhiéu kho khan cho van
hanh va san xuat.
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Vi vay, viéc xac dinh nguy co XNM song Sai
Gon, Pong Nai trong bdi canh BDPKH va nudc
bién dang déng vai trd quan trong, cung cip co s
hoach dinh cac chinh sach, chién lugc, bién phap
thich ng phu hop trong timg diéu kién cu thé, gop
phan giam thiéu rai ro, dam bao phat trién bén
virng tai dia phuong.

2. VAT LIEU VA PHUONG PHAP
Phuwong phap téng hep tai li¢u

Cac tai liéu, s liéu khi tugng thay vin (KTTV),
d6 man, kich ban bién d6i nhiét do, lwong mua va
muc nuéc dang tai khu vuc nghién ciru dén nim
2100 (RCP4.5 va RCP8.5) phuc vu mé phong
nguy co XNM song Sai Gon, Pong Nai duoc thu
thap tai Bai KTTV khu vuc Nam b, Vién Khi
tuong Thuy van Hai van va Méi truong [15], cac
co quan hitu quan tai dia phuong... dam bao d¢ tin
cay trong tinh toan. Duya trén tinh sin c6 va dong
b6 cua dir liéu (lugng mua, nhiét d6, dong chay, do
man...), mbc thoi gian nam 2013 duoc lya chon dé
thu thap sé liéu phuc vu tinh toan.

M4 hinh mwa rao - dong chay (NAM)

Pugc tng dung dé tinh toan mua rio — dong
chay (luu lwong dd vao cac luu vuc thugng luu)
lam bién dau vao cho md hinh MIKE 11, theo d6

1a cac md phong XNM trong béi canh BPKH.

Dit liéu ddu vao cua mo hinh NAM: Dién tich
tiéu Iuu vuc sau khi phan dinh tiéu luu vuc bang
ArcGIS. Trong sé mua cho ting tiéu luu vuc tinh
bang da giac Thiessen. Dit liéu mua trung binh
ngay tir 01/01- 31/12/2013 tai tram Ta Lai, Phudc
Hoa, S& Sao, Dau Tiéng, Tay Ninh, Tri An, Tan
An va Moc Hoa thu thap tai Dai KTTV khu vuc
Nam bo. Dit liéu bdc hoi dwoc tinh toan bing
phuong phap Blaney — Crridle dya trén di liéu
nhiét d6 tram Tan Son Hoa tir 01/01-31/12/2013
thu thap tai Bai KTTV khu vuc Nam bé.

Céc thong sé chinh cua md hinh: CQOF (hé s6
dong chay tran, pham vi bién déi tir 0,0 dén 0,9.
phan anh diéu kién tham va cap nuéc ngam), CQIF
(hé sé dong chay sat mat), CBL (théng sé dong
chay ngam), CLOF, CLIF (c4c ngudng dudi cua
cac bé chira dé sinh dong chay tran, dong chay sat
mat va dong chay ngam), Umax, Lmax (thong sb
kha ning chira téi da ciia cac bé chura tang trén va
tang dudi), CK1,2, CKBF (cac hang sé thoi gian
vé thoi gian tap trung nuéc).

M0 hinh diéu tiét hd chira

Nhim xac dinh luu lwong xa cua hd chira sau

khi hd diéu tiét. Dir liéu duoc tém tit trong Bang 1:

Bang 1. Dit liéu tinh toan va kiém tra

HO Tri An

Ho Phuéc Hoa

H6 Dau Tiéng

Luu lwgng vao

01/01/2013 dén | hinh NAM

01/01/2013 dén 30/12/2013 tinh tir md

01/1989 den 12/2005 tinh tr m6é hinh
NAM

30/12/2013 thu thap

Luu lwgng xa tr Ban quan ly hd Tri

Nam bo

01/01/2013 dén 30/12/2013 thu thap
An tir Pai Khi tugng Thuy van khu vuc

01/1989 dén 12/2005 thu thap tir Ban
quén 1y hd Diu Tiéng

Dé tinh toan luu lwong xa tran tuan theo quy
trinh diéu tiét hd chira can xac dinh cac duong
quan hé gitra muc nudc hd va luu luong xa tran,
gitra myc nude hd va thé tich hd. Quan hé giita cac
dai lugng cho thiy d6 tin ciy cao. Trong do, quan
hé gitra myc nudc hd va luu luong xa qua tran tai
hd Tri An, hd Phuéc Hoa, hd Dau Tiéng lan luot 1a
R2=0,999, R?=0,999 va R?=0,997; quan h¢ giia
muc nuéc hd va thé tich hd tuong ung R%=1,
R?=0,998 va R?=0,999.

Trong so dd tinh toan luu lwong x4 qua ho chira,
cong thic tinh dong chay qua dép tran dugc ap
dung dé tinh luu lwong xa hd Tri An va hd Dau
Tiéng dua trén cot nude trude dap va chiéu cao

ngudng tran. DI véi hd Phudc Hoa, cong thic
tinh Iuu lugng qua dap tran Labyrinth dugc ap
dung. Sau d6, cac s lidu tinh toan duoc so sénh va
hiéu chinh bang duong quan hé giira muc nuée ho
va luu lwong xa qua tran. Muc nudc hd va luu
lugng xa qua tran giira tinh toan va quy trinh diéu
tiét ho chira cho thiy do tin cay cao véi R%= 0,995;
R2= 0,9978 va R%= 0,928 tuong ung v6i H Tri
An, Phuéc Hoa va Dau Tiéng. Theo d6, xac dinh
duoc cc hé s6 sau hiéu chinh nhiam tinh toan luu
lugng nudc chay qua dap tran.

M hinh Mike 11

Ap dung trong tinh toan thay luc va lan truyén
man.
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Vung tinh va luwéi tinh

Ving tinh: tr sau ba hd chuaa (Tri An, Dau
Tiéng va Phudc Hoa) dén vi tri cac cira séng ven
bién (Dinh Ba, Thi Vai, Long Tau va Soai Rap)
(Hinh 1).

Mang luéi tinh bao gom 79 nhanh séng I6n nho,
674 mat cit, 68 diém nhap luu va phan luwu.
Khoang cach dx 16n nhat trén cac nhanh séng la
500-1000 m va nho nhét la 100-200 m; chia chi
tiét & cac nhanh sdng nho va chia I6n nhat trén cac
nhanh séng 16n nham giam thoi gian tinh toan
(Hinh 2).

B thong s6 mé hinh thiiy lye
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Dt liéu tinh toan

Bo s6 lidu thity van nam 2013 duoc st dung lam
bién tinh toan,bao gom: (i) Bién thwong nguon:
muc nudc gio tai GO Dau, Tan An, luu luong xa
thuc do hd Phuéc Hoa, hd Tri An va hd Dau Tiéng
(tinh tir md hinh NAM). (ii) Bién hg ngusn: myc
nudc Soai Rap, Dinh Ba, Long Tau, Thi Vai duoc
tuong quan tir di¥ liéu muc nuéc Vam Kénh va
Viing Tau. (i) Luu heong nhép bén: bién ddi theo
thoi gian, bao gom Iuu lugng nhap vao 160 doan
séng cac tiéu luu vuc (Hinh 3).(iv) Gi6: gid
chuéng (gdom van tée gié va huéng gié) duoc thiét
lap tai 4 ctra séng (Soai Rap, Dinh Ba, Long Tau,
Thi Vai) va chay doc sbng.
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Hinh 1. VVung tinh toan

PHAN CHIA TIEU LUU VUC TREN HE THONG SONG DPONG NAI N
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Hinh 3. Céc tiéu luu vuc trén hé théng séng Bong Nai

Thoi gian tinh: tir 0:00 01/04/2013 dén 23:00
30/04/2013; sau d6 trich dir liéu trong 3 ngay tur
9:00 26/4/2013-20:00 28/4/2013 dé hiéu chinh md

Hinh 2. Mang ludi tinh trong md hinh Mike 11

DONG NaT

Hinh 4. Vi tri cac tram hiéu chinh thay luc

hinh thay luc cho vung nghién ciru; budc thoi gian
tinh At = 1 phat.
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Bién tinh toan: Piéu kién bién bao gdm bién
thuong leuva ha leutir 0:00 01/04/2013 dén 23:00
30/04/2013 gdm: Bién thuong luu va ha luu: nhu
da dé cap; (i) Bién cut: 12 bién luu lwong véi Q =
0 m%s (2 bién nhanh Thi Tinh, Nhiéu Loc Thi
Nghe, Tan Héa Lo Gém, Séng Budng, Sudi Céi,
Sudi Nudc Trong, Sudi Giai, Séng May, nhanh
song Bé, song Dong Mon va song Thi Vai). Vi tri
cac bién duoc thé hién & Hinh 3.

Diéu kién ban dau: Tai thoi diém ban dau liy
muc nudc tinh, lueu lugng Q = 0 m¥/s.

Cac tram hiéu chinh mé hinh: Str dung 8 tram
do luu lugng va muc nude (Céat Lai, Nha Bé, Phu
An, Phu Cuong, Vam Sét, Vam Co, Héa An, Binh
Phudc) tir s6 ligu do dac caa Vién Khi tegng Thiy
van Hai vian va M®éi truong 3 ngay to 9:00
26/4/2013 - 20:00 28/4/2013 dé hiéu chinh mo
hinh (Hinh 4).

Mé hinh lan truyén man

Bo sb lieu nong do man tai tram Cat L&i, Thu
Thiém va Nha Be tir 01:00 24/04/2013 — 23:00
29/04/2013 duoc sir dung dé hiéu chinh mé hinh.
S6 liéu kiém dinh dugc Vién Khi twong Thay vin
Hai vian va Méi truong do dac 3 ngay tir 09:00
ngdy 19/04/2015 dén 9:00 ngay 22/4/2015 tai Thi
Vai, Cat Lai.

Céc bién man dugc thiét lap dé tinh toan lan
truyén man trong sdng:

Diéu kién bién man: Tai 4 bién cira song (Soai
Rap, Dinh Ba, Long Tau, Thij Vai) sir dung d6 min
trung binh trong céc thang mua kho tir thang 1 dén
thang 4/2013 cua bién Dong (khoang 28-33%o).
Céc bién thuong luu va bién cut (gidng véi md
hinh thay luc) ldy d6 man bang 0, bién Thi Vai
thuong luu 1y dS/dn = 0.

Diéu kién ban dau: dugc liy doc theo chiéu dai
cua sdng, giam dan tir bién 1&n thuong ngudn, dua
theo s liéu thuc do cua cac tram do man trén
song, lay do man ban dau cho cac diém lan can.
Viéc lay diéu kién ban dau nhu vay nham gidp két
qua tinh nhanh hoi tu d&én két qua dang hon.

Budc thoi gian tinh At= 30 gidy.

Tiéu chudn ddanh gia do tin cdy cua mo hinh

Pé hiéu chinh md hinh, hé sé Nash —
Sutcliffe(NSE) va hé sé tuong quan R? duoc sir
dung dé danh gia.

Zi’\il(Qobs,l - Qsim,l )2

NSE =1- —
zi'\il(Qobsl - Qobs)2

R2 _ ZiN=1(Qobs,l _éobs)(Qsim,l _ésim)

[Zilil(Qobs,l _6Obs):|0l5 |:Zi’11(Qsim,l _ésim)2:|
Trong d6,Qsim,i la Ivu lwong md phong tai thoi
gian i; Qobsy la luu lugng thuc do tai thoi gian
i; Qups 12 luru lugng trung binh thuc do; Qg 12 luu

0.5

lwgng trung binh mé phong.

Tiéu chuan danh gia: & mic dat khi 0,4< NSE
<0,65 hay R? < 0,4; & muc kha khi 0,65 < NSE <
0,75 hay 0,4 < R?< 0,8; & muc tét khi NSE > 0,75
hay R?>0,8.

Phirong phap GIS va vién tham

Phan mém ArcSWAT 2012 chay trén nén
ArcGIS 10.1 duoc st dung dé phan ving tiéu luu
vuc. Trong sé mua dwoc tinh bang phuong phap
da gidc Thiessen thong qua céng cu Create
Thiessen Polygons trong phin mém ArcGIS.
Ngoai ra, phuong phap GIS ciing duoc ap dung dé
xay dung ban d6 nham truc quan hoa két qua tinh
toan.

3. KET QUA NGHIEN CUU
Hig¢u chinh va kiém dinh mé hinh
Trén co s& hiéu chinh mé hinh NAM, hiéu
chinh mé hinh diéu tiét hd chtra, hiéu chinh va
kiém dinh mé hinh thay lyc (khdng trinh bay chi
tiét trong bai bao nay), két qua tinh toan tuong ddi
ph hop véi thuc do, chi sé NSE va R? & cac tram
(Phu Cuong, Binh Phude, Cat Lai, Héa An, Phu
An, Nha Be, Nga Bay, Cai Mép,Vam Co, Vam
Sat) hau hét & muc cao (trén 0,8). Theo d6, bo
thong s6 nham (M) dugc chon dé md phong nguy
co XNM trong bdi canh BPKH. Tuong tu, két qua
hiéu chinh va kiém dinh md hinh lan truyén man
tai 3 tram do man (Cét L&i, Tha Thiém, Nha Be)
tuong quan kha tot véi sé liéu thyc do (R? twong
ng 0,8, 0,86 va 0,9), hé sé khuéch tan (D, m?/s)
dugc xac dinh va trinh bay trong Bang 2.
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Béng 2. Hé s§ nham (M) trén céc song sau hiéu chinh va hé sé khuéch tan (D, m2/s) cho mé hinh lan truyén man

Tén séng M D ‘I:en M D 'I:en M D Tén sbng M D
song song

Pong Nai 0,035 25 Thi Vai 0,022 16 Bubng 0,030 8 DPdng Mon 0,020 6

Sai Gon 0,033 25 ;gzl 0,022 23 Bé 0,033 25  Vam Sét 0,020 16

Nha Be 0,032 23 Dinh Ba 0,020 23 )P(E;n 0,021 12 Rach Chiéc 0,033 6

Long Tau 0,026 22 VC Tay 0,028 22 Go Gia 0,020 9

Thoi gian md phong la toan mua khd -tir ngay
01/01 dén ngay 30/05 nham xéc dinh xu huéng lan
truyén va mac dé6 man vao nam 2013, 2025, 2030,
2050 va 2100 trong diéu kién nugc bién dang.
Panh gia dién bién XNM séng Sai Gon, Pong
Nai trong béi canh BPKH

Dé phan tich su lan truyén man trén séng, su
dich chuyén cua cac ranh min (RM) theo thoi gian
tuong wng véi cac kich ban BBKH duoc xem xét,
danh gia. Tam ving nudc mat tng voi cac nhu cau
st dung nudc dugc xac dinh twong ng véi cac
RM: RM1 -0,25%o (ing v6i do man < 0,25%o);
RM2 -0,5%o (0,2 — 0,5%0); RM3 -1%o0 (0,5 — 1%o);
RM4 -2%o (1-2%o); RM5-4%o (2 — 4%o); RM6-8%s
(4 —8%0); RM7-18%o (8 — 18%0); RM8 -do man >
18%o.

Trén dia ban Tp. HCM, song Sai Gon va Ddng
Nai phuc vu chinh cho muc dich cép nuéc thanh
phd: Nha may Tan Hiép s dung nudc tir tram
bom nudéc thd Hoa Pha (Cu Chi) trén dong chinh
sbng Sai Gon; Nha may nugc Tha Buc su dung
nudc tir cac tram Hoa An (tinh Dong Nai), Binh
An (tinh Binh Duong) nam trén dong chinh séng
Pong Nai. Theo d6, cac ranh man anh huong dén
chit lugng nudce song Sai Gon dugc tap trung phan
tich (0,25%o, 0,5%o va 1%o) — twong (ng V&i Vi tri
tram bom nudc thd Hoa Pha va Hoa An.

Duéi anh huong cua su thay doi nhiét do, lugng
mua va nudc bién dang, ché do thiy luc va sy lan
truyén man trong séng c6 thay déi: cac RM tinh
duoc tir cac kich ban déu dich chuyén sau hon vé
phia thwong ngudn trén séng Sai Gon so véi hién
trang. Khac véi nam 2050 va 2100, két qua tinh
toan nim 2025 va 2030 khong cho thiy sy khac
biét dang ké vé RM giira hai kich ban RCP4.5 va
RCP8.5 (chénh léch 0,02%). Theo do, hai kich ban
RCP4.5 va RCPS8.5 trong nam 2025 va 2030 sé&
dugc phan tich, danh gia chung. Déi véi nam 2050

va 2100, tirng kich ban BDKH sé& duoc danh gia cu
thé.

Ranh man 0,25%o (RM1)

Trén dong chinh séng Sai Gon, vao thoi diém
14:00 ngay 24/02/2013, RM1-2013 dich chuyén xa
nhét vé phia thugng luu hd Dau Tiéng, di qua tram
bom Hoa Phu cua nha may nudc (NMN) Tan Hiép
khoang 0,04km (Hinh 5). Pén nim 2025, RM1
tién xa hon vé phia thuong luu so véi kich ban
hién trang (khoang 0,7km), cach tram bom Hoa
Pht khoang 0,75km (Hinh 6a); s6 liéu tuong tng
nim 2030 1a 1,6km (Hinh 6b). Trong bdi canh
BDKH va NBD, do man trén sdng ciing tang 1én,
RMI nam 2050 va 2100 cach RM1-2013 lan luot
khoang 4,05 km va 6,18km ung vai kich ban
RCP4.5 (Hinh 6c, d); khoang 4,56km va 8,46km
ung véi kich ban RCP8.5.

Trén dong chinh Dong Nai, cac RM ciing dich
chuyén dan vé phia thuong Iuu theo timg nam.
Cuong d6 man 16n nhét xuat hién vao cung thoi
diém 14:00 ngay 24/2 (theo tirng kich ban). Nam
2013, RM1 da lan sau vao noi dong, di qua tram
bom nuéc Héa An caa NMN Tha Dac 0,5km vé
phia thugng luu. Tuwong tng véi cac nam 2025,
2030, 2050 va 2100 (kich ban RCP4.5), RM1 dan
tién xa vé phia thuong luu -cach tram bom 1an luot
khoang 3,7km, 4,9 km, 7,7km va 11,7km (Hinh 6).
Vi kich ban RCP8.5, trong nam 2050 va 2100,
RM1 céch tram bom tuong ung 8,1km va 12,6 km.
Nhin chung, RM1 cua ting kich ban ngay cang
cach xa RM1-2013 cho thay hién tugng man hoa
ngay cang gia tang, vung an toan cho su dung
ngudn nudc cang han hep.

Ranh man 0,5%. (RM2)

Trén dong chinh séng Sai Gon, dién bién sy
dich chuyén ciia RM2 (0,5%o) twong tu xu hudng
RM1 nhu di phén tich. 14:00 ngay 24/02/2013 la
thoi diém RM2 di chuyén vé thuong luu sau nhat —
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twong ty RM 1. Nam 2013, RM2 cach tram bom
Hoa Phu khoang 16,2km vé phia ha luu (cach tram
Phii An 29 km) (Hinh 5). Bén nam 2025 va 2030,
so véi RM2-2013, RM2 di chuyén vé thuong luu
thém mot doan tuong tng khoang 1,2km va 3km,
cach tram bom Hoa Phu lan luwot 15km va 13,2km
(Hinh 6a, b). Nam 2050, ung voi kich ban RCP4.5
va RCP8.5, RM2 di chuyén thém mét doan 6,7km
va 7,1 km so v6i nam 2013; cach tram bom Hoa
Phii lan lugt 9,5km va 9,1km vé phia ha Ivu (Hinh
6¢). Nam 2100, ¢ng véi 2 kich ban BDKH néu
trén, RM2 tiép tuc di vé phia thugng luu, cach
tram bom Hoa Phi lan lugt 1,5km va 0,4km vé
phia ha Iuu (Hinh 6d).

Trén dong chinh song Ddng Nai, do d6 dbc day
s6ng nho hon nhanh séng Sai Gon nén man xam
nhap sau va nhanh hon vé phia thuong lwu. Nam
2013, RM2 chi con cach tram bom Hoa An 9 km
vé phia ha luu (cach tram Cat Lai 36 km vé& phia
thuong luu) (Hinh 5). Khoang cach nay ngay cang
rat ngén. Theo kich ban RCP4.5, twong tmg nim
2025, 2030, 2050 va 2100, RM2 cach tram bom
Hoa An lan luot 6,9km; 5,7km; 3,8km va 1,4km vé
phia ha luu (dich chuyén cac doan twong ung
2,1km; 3,3km; 5,2km va 7,6km so véi RM2-2013)
(Hinh 6a, d). V&i kich ban RCP 8.5, trong nam
2050 va 2100, RM2 di chuyén thém mot doan
5,8km va 8,1km so vai RM2-2013.

Ranh man 1%o (RM3)

Trén dong chinh sdng Sai Gon, RM3 cach tram
bom Hoa Phu khoang 27,2km, 25,4km va 24,5km
twong ng nam 2013, 2025 va 2030 (Hinh 5-6a,
b). Nam 2050, so v6i nam 2013, RM3 tiép tuc di
chuyén vé thuong hru - cach tram bom Hoa Phii vé
phia ha luu khoang 20,2km va 19,7km tuong (ng

v6i kich ban RCP4.5 (Hinh 6¢) va RCP8.5. Bén
nam 2100, cac s6 lieu trén lan luot la 15,4km
(Hinh 6d) va 13,1km.

Trén dong chinh song Pong Nai, RM3-2013
cach tram bom Hoa An 19,2km vé phia ha luu.
Vi kich ban RCP4.5, dén nam 2025, 2030, 2050
va 2100, RM3 di chuyén vé thugng luu thém mot
doan 1,7km; 2,5 km; 4,7km va 9,5 km so v&i nim
2013 (Hinh 6). Véi kich ban RCP8.5, trong nim
2050 va 2100, RM3 di chuyén vé thuong luu thém
mot doan twong ung 5,1km va 10,4km so v&i nim
2013.

4. KET LUAN

Nghién ctu nhim muc tiéu danh gia nguy co
XNM song Sai Gon, Bong Nai trong bdi canh
BDKH dén nam 2100 theo cac kich ban RCP4.5
va RCP8.5. Két qua nghién ctu cho thay trong
truong hop khong cé cac cong trinh ngan man,
theo thoi gian, cac ranh man di chuyén dan vé phia
thugng luu. Chénh 1éch do man gitra hai kich ban
RCP 4.5 va RCP 8.5 thay 15 hon vao nim 2050 va
2100. Trén dong chinh song Sai Gon, tuong ung
cac méc thai gian 2025, 2030, 2050 va 2100, theo
kich ban RCP4.5, ranh man 0,25%o cach tram bom
Hoa Phu tuong tng 0,75km, 1,6km, 4,09km va
6,22km so végi 0,75km, 1,6km, 4,6km va 8,6km
theo kich ban RCP8.5. Trén nhanh Ddng Nai, ranh
man 0,25%o cach tram bom Hoa An cac s6 liéu
twong tng la 3,7 km; 4,9km; 7,7km va 11,7km
theo kich ban RCP 4.5 so vai 3,7 km; 4,9 km; 8,1
km va 12,6km theo kich ban RCP8.5. Két qua
nghién ctiru dong gop co s& cho viéc hoach dinh
cac giai phdp ung phd véi XNM tai dia phuong,
dic biét trong bdi canh BDKH.
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Bang 3. Viing an toan cho muc dich cép nudc phu hop véi RM4, RM5, RM6, RM7 trén dong chinh séng Sai Gon

'E;Cr:‘ Nim 2013 Nim 2025 Nzm 2030 Nim 2050 Nim 2100
RCP o o o Tur vi tri cach tram bom Hoa | Tur vi tri cach tram bom
45 T vi ot ca§h To vi tri cash T vi tri cash Pha 31 km vé phia ha luu | Hoa Phi 26,4 km vé phia
RM4 ' tram bom Hoa | tram bom Hoa | tram bom Hoa | dén hd Dau Tiéng ha luu dén ho Dau Tiéng
(2%0) Pha 40,8 km yé Phi 36,8 km yé Phii 36 km yé o ] o
RCP phia ha luu dén | phia ha luu dén | phia ha luu ¢én | Turvi tri cach tram bom Hoa | Tir vi tri cach tram bom
85 hd Dau Tiéng hd Dau Tiéng hd Dau Tiéng Phi 30 km ve phia ha lwu | Hoa Phii 23,1 km vé phia
den ho Dau Tiéng ha luu dén ho Dau Tieng
RCP o o o Tur vi tri cach tram bom Hoa | Tur vi tri cach tram bom
45 T vi ot Cagh To vi tri Ca§h T vi tri Ca§h Pha 44,4 km vé phia ha luu | Hoa Phi 42,5 km vé phia
RMS5 ’ tfam bom Hoij tfa[“ bom HO? tfa[“ bom HO? dén hé Dau Tiéng ha luu dén ho Dau Tiéng
(4%0) Pha 47 km vé Phu 46,7 km veé Pha 46 km veé o ) -
RCP phia ‘ha |l,l'll dén phia ‘ha I}ru dén phia ha |u}1 dén Tu-'vg tri cach tr;e_1m bom Hoa Tlf Vi t,n cach tram; bo‘ryn
85 hé Dau Tiéng hd Dau Tiéng hd Dau Tiéng Pha 44,1 km vé phia ha luu | Hoa Pha 41,03 km ve phia
) dén ho Dau Tiéng ha luu dén ho Dau Tiéng
RCP o o o Tur vi tri cach tram bom Hoa | Tur vi tri cach tram bom
45 T vi tri cach | To vi tri cach | T vi tri cach Pha 56,4 km vé phia ha luu | Hoa Pha 51,4 km vé phia
RM6 ) tram bom Hoa | tram bom Hoa | tram bom Hoa | dén hd Dau Tiéng ha hru dén hd Dau Tiéng
Phi 60,9 km v& | Phu 59,4 km v& | Pha 58 km vé
(8%o) RCP phia ha lru dén | phia ha luu dén | phia ha luu dén | Tir vi tri cach tram bom Hoa | Tur vj tri cach tram bom
85 hd Dau Tiéng hd Dau Tiéng hd Dau Tiéng Phia 56,1 km vé phia ha luu | Hoa Phii 50,2 km vé phia
den ho Dau Tiéng ha luu dén ho Dau Tieng
RCP o o o Tur vi tri cach tr;_xm bom Hoa | Tur vi tri cach tram‘ bom
4 T vi tri cach | Tur vi tri cich | T vi tri cich | Pha 66,5 km vé phia ha luu | Hoa Pha 63,4 km vé phia
RM7 ' tram bom Hoa | tram bom Hoa | tram bom Hoéa | dén ho Dau Tiéng ha luu dén ho Dau Tiéng
Pha 70,1 km vé& | Phu 69,4 km vé | Pha 68,4 km vé
(18%0) | pep phia ha luu dén | phia ha luu dén | phia ha luu dén | Tirvi tri cach tram bom Hoa | Tir vi tri cach tram bom
85 hé Dau Tiéng hd Dau Tiéng hd Dau Tiéng Pha 66 km ve phia ha luu | Hoa Phu 62,5 km vé phia
’ dén ho Dau Tieng ha luu dén ho Dau Tiéng
Bang 4. Ving an toan cho muc dich cép nuéc phi hop véi RM4, RMS, RM6, RM7 trén dong chinh séng Dong Nai
Kich ban Nim 2013 Niim 2025 Nim 2030 Nim 2050 Niim 2100
Tur vi tri cach tram bom | Tu vi tri cach tram bom
RCP 4.5 Tir Vi tri cach | Y& Vi tr Cécfj To vi tr Cécr] Hod An 27,3km vé phia | Hoa An 24,7km vé phia ha
RM4 tram bom Hoa An | @M bom Hod | tram bom Hod | ha luu dén ho Tri An Iwu dén hé Tri An
o . o, An 30,10km vé | An 29,7km veé
(2%0) 31km ve phia ha | leu dén | phia ha leu dén | Tir vi tri cich tram bom | Tir vi tri cich tram bom
RCP 8.5 luu dén ho Tri An hd Tri An hd Tri An Hoa An 27km vé phia ha | Hoa An 23,8km vé phia ha
luu dén hd Tri An luu dén hd Trj An
Tu vi tri cach tram bom | Tu vi tri ciach tram bom
RCP 4.5 Tu Vi tr cach | T Vi tri cach | Tu vi tri cach | Hod An 32,1km vé phia | Hoa An 28,2km vé phia ha
RMS tram bom Hod An | tém bom Hod | tram bom Hod | ha luu dén ho Tri An lru dén hd Trj An
4%0) 36km vé phia h An 347km ve | An34km Ve‘ph1a o L
(4% Ve PN & hia ha Tuu dén | ha luudén hd Tri | T vi tri cich tram bom | Tir vi tri cach tram bom
Rcpgs | wudenhoTriAn | i ian An " | Hoa An 31,5km v& phia | Hoa An 26,7km vé phia ha
ha leu dén hd Tri An lwu dén hd Tri An
Tur vi tri cach tram bom | Tu vi tri cach tram bom
RCP 4.5 Tur vi tri cach | T vi tri cach | T vi tri cach | Hoi An 37,1km vé phia | Ho4 An 35km vé phia ha
RM6 tram bom Hoé An | tram bom Hod | tram bom Hod | ha luu dén hd Tri An luu dén hd Tri An
39,5km vé phia | An 38,9km vé | An 38,2km vé
(8%o) ha luu dén hé Tri | phia ha luu dén | phia ha heu dén | Tir vi tri cich tram bom | Tir vi tri cach tram bom
RCP 8.5 An hd Tri An hd Tri An Hod An 36,8km vé phia | Ho& An 34,5km vé phia ha
ha luu dén hd Tri An luu dén hd Tri An
Tu vi tri cach tram bom | Tur vi tri cach tram bom
RCP 4.5 Tu vi tri cach | T vi tri cach | T vi tri cach | Hoi An 49,1km vé phia | Hoa An 45,5km vé phia ha
RM7 tram bom Hod An | tram bom Hod | tram bom Hoa | ha luu dén hd Tri An luu dén ho Tri An
54,5km vé phia | An 52,4km vé | An52km vé phia
(18%o0) ha leu dén hd Tri | phia ha luu dén | haluudénho Tri | Tir vi tri cach tram bom | Tir vj tri cach tram bom
RCP 8.5 An hd Tri An An Hod An 485km vé phia | Ho4 An 43,8km vé phia ha
ha lwu dén hd Tri An Iuu dén hd Tri An
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Abstract—This work aimed to assess the risk of
the saltwater intrusion (SI) in main rivers in Ho Chi
Minh City (HCMC) in the context of climate change
by 2100 under scenarios of RCP4.5 and RCP8.5. By
modeling and GIS methods, results showed that SI
has been increasing and moving upstream.
Differences in the salinity between the RCP4.5 and
RCP8.5 scenarios could be only visible from the
middle to the end of the 21st century. In Saigon river,
for RCP4.5, corresponding to 2025, 2030, 2050, and
2100, the salt line of 0.25%0 would be 0.25km, 1.6 km,
4.09km and 6.22km, respectively from Hoa Phu

pump station as compared to that of 0.75 km; 1.6km;
4.6 km and 8.6 km, respectively for RCP8.5. In Dong
Nai river, from Hoa An pump station, the
corresponding figures would be 3.7km; 4.9km;
7.7km; 11.7km according to RCP4.5 and 3.7km, 4.9
km, 8.1km, 12.6km according to RCP8.5. The
research results provide an important basis for
planning suitable adaptation solutions, ensuring local
activities and production.

Index Terms—climate change, saltwater intrusion,
sea level rise



