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NGUY CO XAM NHAP MAN CAC SONG CHINH TINH
PONG NAI TRONG BOI CANH BIEN POI KHI HAU VA
NUOC BIEN DANG

Nguyén Ky Phung', Nguyén Thi Bay?, Tran Thi Kim?3, Lé Ngoc Tuéin®

Tém tit: Nghién citu nham muc tiéu danh gid nguy co xdam nhdp man (XNM) céc séng chinh tinh
DPong Nai trong boi canh BDKH. Cdc kich ban ddnh gia dwoc thiét ldp bao gom: Kich ban hién
trang 2013 (KB1), kich ban 2020 voi muec phat thai khi nha kinh cao - AIFI (KB2) va kich ban 2030
- AIFI (KB3). Tam vung nuoc mat dwoc xac dinh twong ung voi cac ranh man tiw <0,25%o dén
> [8%o. Bang phwong phdp mé hinh héa (MIKE 11), két hop ky thudt GIS, két qua tinh todn cho
thdy XNM ngdy cang tang cuong va di chuyén sdau vé phia thiong lieu. Trong pham vi nghién ciru,
Vimg 1 ¢6 chiéu dai 53,5 km, 48,5 km va 44,5 km twong vmg véi KBI, KB2 va KB3. Cdc sé liéu
twong ung voi Vung 2 la 63 km, 54 km va 52 km; Vung 3 la 9 km, 4 km va 4,5 km, Viung 4 la 4 km,
9,5 kmva 11,5 km; Vung 5 la 7 km, 13 km va 10,5 km; Vung 6 la 4 km, 6 km va 6 km; Vung 7 la 15
km, 13,5 km va 13,5 km; Ving 8 bao gém 4 km, 6 km va 7,5 km trén séng Long Tau, todn bé séng
DPong Tranh, Thi Vi, Go Gia (doan chdy qua tinh Pong Nai). Két qua nghién citu cung cdp co s¢
quan trong cho viéc hoach dinh cac giai phap thich tng XNM phu hop, dam bdo cac hoat dong sinh

hoat va san xudt tai dia phuong.

Tw khéa: Bién doi khi hdu, xam nhdp mdan, nuwdc bién ddng.

Ban Bién tap nhan bai: 11/3/2017

1. Pit vin dé

Bién d6i khi hau va nuéc bién dang (NBD) 1a
mot thach thirc 16n dbi v6i nhan loai trong thé
ky 21. Thién tai va cac hién tugng khi hau cuc
doan ngay cang gia ting ca vé sb luong, cuong
d6 va pham vi tac dong, 12 mdi lo ngai hang dau
ctia nhiéu qudc gia trén thé gidi, trong d6 c6 Viét
Nam [1]. Vi vdy, nghién ctru vé BDKH can duoc
tién hanh nham cung cip thong tin can thiét dé
thuc hién cac quy hoach, ké hoach... gop phan
nang cao nang lyc thich tng voi BDKH cuia hé
théng.
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Trong bdi canh BDKH ngay cang dién ra
manh mé&, dong chay trén cc song bi thay doi
anh huong dén qua trinh xdm nhap man (XNM),
chat lugng nudc, tac dong ti€u cuc dén cac hoat
dong co6 lién quan nhu: tréng trot, chan nuoi,
nuoi tr6ng thuy san, dich vy, sinh hoat... ciia cac
khu vue ven song. Gan day, nhiéu nghién ciru vé
BDKH xem XNM la mdt trong nhitng tdc dong
chinh can quan tam danh gia [2-5], dac biét 1a
céc ving cira song va ven bién [6- 14].

Podng Nai 14 tinh thudc luu vuc song Pong
Nai - Sai Gon, c6 mat do song subi khoang 0,5
km/km2, song phan phdi khong déu. Phan 16n
song sudi tap trung phia Bic va doc theo song
Pong Nai vé huéng Tay Nam. Mic du khong
giap bién (diém gan nhat cach bién khoang 9
km), nhung véi dic diém phan bd trir lugng
nudc (khoang 20% vao mua kho) va ché do nudc
ban nhat triéu, cac song subi tinh Pong Nai van
c6 nguy co bi nhiém min cao. Trong thdi gian
gan day, tinh hinh XNM trén dia ban tinh Pong
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Nai dang c6 dau hiéu tiéu cuc. Theo Trung tim
quan tric va k¥ thudt méi trudng Pong Nai, tir
nam 2007 - 2015, d6 man xam nhap vao song
DPong Nai tang 1én rd rét, cao diém thudng tir
thang 3 dén thang 5. Nam 2011, ¢ doan ba song
Déng Nai - tir cAu Hoa An dén cau Déng Nai, do
man nhiéu khu vuc tang trén 10 1an so v&i moi
nam.

Vi vay, viéc xac dinh nguy co XNM tinh
Dong Nai trong bdi canh BDKH déng vai tro vo
cing quan trong, cung cip co so hoach dinh cac
chinh sach, chién lugc, bién phap thich tng phu
hop trong ting diéu kién cu thé, gop phan giam
thiéu rui ro, dam bao phat trién bén ving tai dia
phuong.

2. Phwong phap nghién ciru

2.1. Phwong phdp thu thip va tong hop tai
liéu

Cac tai liéu, s6 liéu khi tuong thuy van
(KTTV), d6 man kich ban bién d6i nhiét do,

J,aga.,m

Hinh 1. Vi tri @6 man va mdt cdt ngang song

2.3. M6 hinh Mike 11

Ap dung trong tinh toan thuy luc va lan
truyén man.

2.3.1.Vung tinh va luoi tinh

Viing tinh: tir sau ba hd chira (Tri An, Dau
Tiéng va Phudc Hoa) dén vi tri cac cira song ven
bién (Dinh Ba, Thi Vai, Long Tau va Soai Rap)
(Hinh 3).
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lrong mua va muc nudc dang tai khu vuc nghién
ctru phuc vu mo6 phong nguy co XNM cac song
chinh tinh D@ng Nai dugc thu thap tai Pai Khi
tugng Thuy van khu vuc Nam b, cac co quan
hitu quan tai dia phuong va B9 Tai nguyén va
Moi truong, dam bao do tin cdy trong tinh toan.

2.2. Phwong phap khdo sat, do dac

Viée khéo sat, do dac mat cat ngang song
(song Pong Tranh, GO Gia, séng Budng, song
DPong Mon - Hinh 1), thay van (muc nudc gid
tai tram song Budng va tram Pong Mon tir 19/4-
21/4/2015 - Hinh 2), 40 man (5 tram trén song
Pong Nai, song Thi Vai, song Dong Mon, song
Buong tir 19/4-22/4/2015 - Hinh 1) dugc thuc
hién phuc vu tinh toan moé hinh thay lyc va lan
truyén man. Trong do, téng s6 mat cit do dac bd
sung 1a 112, gdm 35 mat cit trén séong Pong
Tranh, 18 mat cit trén song Go Gia, 48 mat cét
trén song Budng va 11 mat cit trén song Dong

Mon.

Hinh 2. Vi tri do dac thuy van

Mang luéi tinh bao gdm 79 nhanh séng 16n
nho, 674 mit cit, 68 diém nhap luu va phan luu.
Khoang cach dx 16n nhat trén cac nhanh song 1a
500 - 1000 m va nho nhat 1a 100 - 200 m; chia
chi tiét & cac nhanh song nho va chia 16n nhat
trén cac nhanh séng 16n nham giam thoi gian
tinh toan (Hinh 4).

TAP CHI KHi TUQONG THUY VAN

S6 thang 06 - 2017



BAI BAO KHOA HQC

Hinh 3. Vung tinh todan
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Hinh 4. Mang luoi tinh trong mé hinh Mike 11
2.3.2. Bo thong 56 mo hinh thuy lyc Dinh Ba, Long Tau, Thi Vai) va chay doc song.
(i) Dit liéu tinh todn: B9 s6 liéu thiy van nam (ii) B s6 liéu tinh todn hiéu chinh mé hinh
2013 duoc st dung lam bién tinh toan, bao gdm:  thuy hiec
- Bién thugng ngudn: Muc nude gio tai Go - Thoi gian tinh: Tur 26/4 - 28/4/2013 voi
DAu, Tan An, luu lugng xa thuc do hd Phuge  bude thoi gian tinh At = 1 phaut.
Hoa, hd Tri An va ho Dau Tiéng. - Hé s6 nham n: Thay di trong khoang 0,02
- Bién ha ngudn: Muyc nudc Soai Rap, Dinh - 0,035,
Ba, Long Tau, Thi Vai dugc tuwong quan tur dir - Bién tinh toan:
liéu myuc nudc Vam Kénh va Viing Tau. « Bién thuong ngudn va ha nguén tir 9:00

- Gi6: Gié chudng (gdm van toc gié vahuéng  ngay 26/4/2013 - 20:00 ngay 28/4/2013 nhu da
gi6) duoc thiét lap tai 4 cua song (Soai Rap, dé cap.
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* Bién cut: 12 bién luu lugng véi Q = 0 m¥/s
(bao gdm 2 bién nhanh Thi Tinh, Nhiéu Loc-Thi
Nghé, Tan Héa - Lo Gém, séng Budng, sudi Cai,
sudi Nudc Trong, subi Giai, song May, nhanh
song Bé, song Pong Mén va song Thi Vai).

- Diéu kién ban dau: Tai thoi diém ban dau,
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1dy myc nudc tinh, lvu luong Q = 0 m¥/s.

- Céac tram hiéu chinh mo6 hinh: Str dung 8
tram do luu lugng va myc nudce tr 9:00 ngay
26/4/2013 - 20:00 ngay 28/4/2013 dé hiéu chinh
mo hinh (Hinh 5).

i

DONG NAL

Hinh 5. Vi tri cac tram hiéu chinh thuy luc

2.3.3. M6 hinh lan truyén man

Dit liéu: BO sb liéu dd man tai tram Cat Lai,
Thu Thiém va Nha Be tu 27/04 - 29/04/2013
dugc st dung dé hiéu chinh mé hinh.

Diéu kién ban dau, diéu kién bién: B6 thong
sb tinh toan mo hinh thuy lyc dugc su dung dé
tinh toan lan truyén madn trong song.

* Bién man: Tai 4 bién cua song (Soai Rap,
Dinh Ba, Long Tau, Thi Vai) iy d6 min bang
dd méan trung binh trong cac thang mua kho tur
thang 1 - 4/2013 cua bién Pong khoang 28 -
33g/L. Cac bién thuong luu, bién cut (gidng voi
mo hinh thuy lyc) va Thi Vai 1dy d6 man bang 0.

« Piéu kién ban dau: Dé két qua tinh toan
nhanh hoi tu dén két qua ding, diéu kién ban dau
dugc 13y doc theo chiéu dai cua song ting dan
tlr bién 1én thuong nguén, duya theo sd liéu thue
do cua céac tram do man trén song, 1€iy d06 man
ban dau cho cac nit tinh lién ké véi vi tri quan
tric man doc song.

* Budc thoi gian tinh At = 30 giay.

Ung voi cac kich ban BPKH dén nam 2020
va 2030, cac bién tinh toan trong mo6 hinh dugc

diéu chinh nhu sau:

(i) Bién thugng nguon: luu luong tai GO Dau,
Tan An, luu lugng hd Phude Hoa, hd Tri An, ho
Dau Tiéng dugc tinh bang mé hinh NAM va mo
hinh diéu tiét hd chira. Két qua tinh toan (khong
trinh bay chi tiét trong bai bio nay) duogc ké thira
tir mot nghién cru gan day cua cing nhom tac
gia [15].

(ii) Bién ha ngudn: Muc nuéc Soai Rap, Dinh
Ba, Long Tau, Thi Vai tuong tng véi muc NBD
thém vao nam 2020 va 2030.

2.3.4. Tiéu chudn danh gia dé tin cdy ciia mé
hinh

Dé hi¢u chinh mo hinh, hé s Nash - Sut-
cliffe(NSE) va hé sé twong quan R? dugc sir
dung dé danh gia.

2?21(Qob5,i - Qsim,i)2

NSE = 1-— sim
Zlivzl(Qobs,i - Qobs)

RZ _ Zlivzl(Qobs,i - Qobs)(Qsim,i - Qsim)
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Trong d6: Qsim1 12 luu lwong mo phdng tai
thoi gian i; Qobsy 12 Tuu lugng thue do tai thoi
gian i; Qobs 13 luu lugng trung binh thyc do;
Qsim 12 luu lugng trung binh md phong.

Tiéu chuan danh gia:

- O mirc dat khi 0,4< NSE <0,65; mitc khé khi
0,65 <NSE < 0,75; mtc tot khi NSE > 0,75 [16].

- O mirc dat khi R? < 0,4; mtrc kha khi 0,4 <
R2< 0,8; mirc tot khi R%> 0,8 [17].

2.4. Ky that GIS

K§ thuat GIS duoc ap dung dé xay dung ban
d6 XNM nham tryc quan hoa két qua tinh toan.

3. Két qua nghién ciru

3.1. Hiéu chinh va kiém dinh mé hinh

3.1.1. Hiéu chinh va kiém dinh mé hinh thuy
luc

» Hiéu chinh mo hinh thuy luc

S6 liu myuc nude va luu lugng thuc do tai 8
tram: Phu Cuong, Binh Phudce, Cat Lai, Hoa An,
Phu An, Nha B¢, Nga Bay, Cai Mép, Vam Co,
Vam Sat tr ngay 26 - 28/04/2013 dugc st dung
dé hiéu chinh mé hinh. Két qua tinh toan twong
d6i phi hop v6i thuc do, chi s6 NSE va R & cac
tram hau hét & mirc cao (trén 0,8). Theo do, bd
thong s6 nham tim dwoc sau hiéu chinh (Bang 1)
dugc dung dé tinh toan thuy luc.

Badng 1. Hé s6 nham (Manning) trén cdc séng (ding trong hé SI) sau hiéu chinh

Tén song Giatri  Tén song Giatri  Tén song Giatri  Tén sdng Gia tri
Pong Nai 0,035  Thi Vai 0,022 SéngBudéng 0,030 PongMén 0,020
Sai Gon 0,033 Soai Rap 0,022  Song Bé 0,033  Vam Sat 0,020
Nha B¢ 0,032 Dinh Ba 0,020  Phu Xuéan 0,021 Rach Chiéc 0,033
Long Tau 0,026  Vam Co6 Tay 0,028 Go Gia 0,020
Déng Tranh 0,021 Vam Co6 Bong 0,028 Bén Lic 0,031

o Kiém dinh mé hinh thuy luc

St dung s6 liéu muc nude va luu lugng thuc
do tr 09:00 ngay 25/05/2013 - 08:00 ngay
27/5/2013 tai cac tram Phu Cuong, Binh Phudc,
Cat Lai, Hoa An, Phu An, Nha B¢, Nga Bay, Cai
Mép, Vam Co6, Vam Sat dé kiém dinh. Két qua
tinh toan pht hop véi thuc do véi chi s6 NSE va
R? déu trén 0,8. Theo do, bd thong sd & bang 1
dugc chon dé mé phong nguy co XNM trong boi
canh BDKH.

3.1.2. Hiéu chinh va kiém dinh mé hinh lan
truyén man

e Hiéu chinh mo hinh lan truyén man

Hé s6 khuéch tan duoc 14y chung cho cac

doan séng la 5 - 25 m?%/s, riéng hé s6 khuéch tan
ttr Thu Thiém trd 1én trén thuong ngudn ldy 25
m?/s. Tién hanh mo phong XNM tai ba tram do
man (Cat Lai, Thu Thiém, Nha B¢), so sanh véi
thuc do tir 24/04 - 30/04/2013 cho két qua mo
phong twong quan kha t6t v6i dudng qua trinh
d6 man (R? twong ung 0,8, 0,86 va 0,9).

e Kiém dinh mé hinh lan truyén man

Str dung $6 liéu man thuc do tai 5 tram nhu d3
dé cap tir 19/04 - 24/4/2015 dé kiém dinh. Két
qua md phong twong quan kha tot voi sb lidu
thuc do. Theo d6, hé sb khuéch tan duoc trinh
bay trong bang 2.

Bdng 2. Hé s6 khuéch tan (m*/s) cho mé hinh lan truyén mdn

Tén song Giatri  Tén song Giatri  Tén song Giatri  Tén song Gia tri
Pong Nai 25 Thi Vai 16 Song Budng 8 Pong Mon 6
Sai Gon 25 Soai Rap 23 Song Bé 25 Vam Sat 16
Nha Bé 23 Dinh Ba 23 Phu Xuan 12 Rach Chiéc 6
Long Tau 22 Vam Co Tay 22 Go Gia 9

DPong Tranh 18 Vam Cé Pong 24 Bén Lirc 13

TAP CHi KHi TUQNG THUY VAN
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3.2. Pdnh gid dién bién XNM tinh Pong Nai
trong béi cinh BDKH

Trong céc kich ban BDKH tai tinh Pong Nai:
(i) Kich ban BDKH tinh Ddng Nai dén 2100 [18]
kha chi tiét, day du cac loai kich ban nhung
khong dép tng tinh dong bd cho toan khu vuc
nghién ciru (luu vye song Sai Gon - Pong Nai);
(i1) Kich ban BBDKH, NBD cho Viét Nam 2012
[19] chi tiét va dong bo trén khu vyc 16n (Binh
Phuéc, Binh Duong, Pong Nai, TpHCM, Long
An va Tay Ninh), nhung chi c6 kich ban phat
thai trung binh (B2) nén khong thé tinh toan cho
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ca 3 truong hop, dac biét 1a kich ban mang tinh
canh bao (A1FI); (ii1) Kich ban BbKH, NBD
cho Viét Nam 2009 [20] dam bao tinh dong bd
trén khu vuc 16n va dﬁy du cac kich ban (B1, B2,
A1FI), khuyét diém 1a tinh cap nhat chua cao
nhung chép nhan dugc. Theo do, kich ban nay
[20] dugc lya chon va ap dung trong nghién cuu.

Trén co s& moi quan h¢ gitra d6 man va ché
do tridu cuong, khu vuc nghién ctru dugc chia
thanh ba khu vuc (1, 2, 3) dé danh gia dién bién
XNM (Hinh 6).
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Hinh 6. Pham vi phdn tich, danh gid dién bién XNM trén dia ban tinh Pong Nai

Bén canh d6, 08 ranh giéi man (RGM) duoc
xac dinh twong tng v6i d6 man anh huong dén
nhu cau sir dung nude (Bang 3). Cac kich ban
md phong nguy co XNM bao gom:

- KB1 (hién trang): Mua kho, tir 02/01 - 30/5

- KB2: M6 phong XNM nam 2020 véi kich

ban phat thai cao (A1FT). Trong d6 sy thay doi
muc nudc bién so v6i thoi ky 1980 - 1999 trong
thang 1 - 51a +12 cm [20].

- KB3: M6 phong XNM nam 2030 véi kich
ban AIFL. S6 liéu myc nude bién dang tuong
ung (nhu KB2) 1a +17 ¢cm [20].

TAP CHI KHi TUQONG THUY VAN
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Bang 3. Gia tri do man cia RGM anh huong dén nhu cau sir dung nuwoc mat

RGM Gidi han d6 man

Ti€u chi Iya chon gidi han d6 mén dya trén anh

Thang mau

cua RGM (%o) huong dén nhu cau st dung nudc mit
| <0,25%o Dung dugc cho muc dich cap nude sinh hoat (qua xir .
RGM 1 (0,25%0)  ly thong thuong)
) 0,25%o0 - 0,5%o0 Dung dugc cho muyc dich cép nudce sinh hoat va cac
RGM 2 (0,5%o) muc dich khac
o o Dung dugc muc dich tuéi ti€u thuy lgi hoac cac muc
3 0,5%o - 1%o dich sir dung khac c¢6 yéu ciu chat lugng nudc twong
RGM 3 (1%o) tr . :
4 1%o0 - 2%o0 Phuc vu tdt cho nudi (rf)ng thity san nuéc lg nhung
RGM 4 (2%o) giam nang suat cdy trong nhay cam man
5 2%o - 4%o Phuc vu tot cho nubi trong thiy san nudc lg nhung
RGM 5 (4%o) giam nang suat nhiéu loai cdy trong
6 4% - 8%o Nubi tr6ng dugc mot sb lgai thiy san nudc 19 nhung
RGM 6 (8%o) giam nang suat cac cay trong chiu man.
7 8%o - 18%o Nubi trong duoc mot sé loai thity san nude lg nhung .
RGM 7 (18%o) khéng tuéi tiéu duoc.
8 > 18%o Nhiém man, khong sir dung duoc. -

3.2.1. Dién bién XNM tai Khu vuc 1

Séng Pong Nai chiém phan 16n trong ving 1
(song Pong Nai, song Budng, song Dong Mén
va song Nha B¢), theo do, dugc tap trung phan
tich vi tri cac RGM.

RGMI: Trén song Dong Nai, vao thoi diém
11:00 ngay 24/02/2013, RGM1 dich chuyén xa
nhat vé& phia thuong luu cdu Hoa An, cach
khoang 0,5 km véi d6 man 16n nhét dat 0,251%o.
So v6i KB1, RGM1 niam 2020 (KB2) tién xa
hon khoang 5 km vé phia thuong luu (cach cau
Hoéa An khoang 5,5 km). Pén nam 2030 (KB3),
RGMI1 tién xa hon so véi KB1 khoang 9 km,
cach cau Hoéa An 9,5 km.

RGM2: Thoi diém RGM2 di chuyén vé
thuong luu sau nhit cung thoi diém véi RGMI.
Theo KB1, RGM2 céch ha luu ciu Héa An 9
km.Két qua mo phong XNM niam 2020 cho thiy
RGM2 di chuyén vé thuong luu thém madt doan
khoang 9 km so véi KBI1 - ngay vi tri cau Hoa
An. Theo KB3, RGM2 tiép tuc di chuyén vé
thuong Iuu 11 km so voi KB1 - cach thugng luu
cau Hoa An khoang 2 km.

RGM3: Thoi diém RGM3 di chuyén vé
thuong luu sdu nhat 1a 13:00 ngay 24/02/2013,
céch ha luu cau Hoa An khoang 19 km.Vao nim
2020, RGM3 di chuyén vé thuong luu thém mot
doan khoang 11 km so véi KB1 - cach ha luu cau

TAP CHI KHi TUQNG THUY VA5

Hoa An khoang 8 km. Theo KB3, RGM3 tiép tuc
di chuyén vé thuong luu 14 km so v6i KB1 -
cach ha luu ciu Hoa An khoang 5 km.

RGM4: Thoi diém RGM4 di chuyén vé
thuong luu séu nhat 1a 14:00 ngay 24/02/2013.
Theo KB1, RGM4 da di chuyén dén vi tri cach
cau Héa An 32 km vé phia ha luu. Trong nim
2020, RGM4 di chuyén vé thuong luu thém mot
doan khoang 8 km so véi KB1 va cach ha luu
cau Hoa An khoang 24 km. Dé6i vi KB3, RGM4
tiép tuc di chuyén vé thugng luu 11 km so véi
KBI - cach ha luu cdu Hoa An 21 km.

RGMS5: Thoi diém RGMS5 di chuyén vé
thuong luu sdu nhét twong tu nhu RGM4. Theo
KB1, RGMS5 di di chuyén dén cach cdu Hoa An
36 km vé phia ha lwu. Vao nam 2020, RGMS5 di
chuyén vé thuong luu thém mot doan khoang 2,5
km so véi KB1 va cach cau Hoa An khoang 33,5
km. Theo KB3, RGMS5 tiép tuc di chuyén vé
thuong luu 3,5 km so véi KB1.

RGM6: Vao 15:00 ngay 24/02/2013, RGM6
di chuyén sau nhét vé phia thuong luu, cach cau
Hoéa An khoang 39,5 km vé phia ha luu (cach cira
song Pong Nai khoang 1 km). Péi véi KB2,
RGM6 di chuyén vé thuong Iuu thém mot doan
khoang 0,5 km so KB1 - cach cau Hoa An khoang
39 km vé phia ha luu. Theo KB3, RGMB6 tiép tuc
di chuyén vé thuong luu 2,5 km so v6i KB1, cach
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cau Héa An khoang 37 km vé phia ha luu.

RGM7: B man 16n nhat (khoang 14,6%o) ghi
nhan tai ctra song Nha Bé (ing voi KB1). Do
vay, RGM7 khong dugc xét dén.

3.2.2. Dién bién XNM tai Khu vuec 2

Khu vuc 2 chi ¢6 nhanh song Long Tau (doan
chay qua tinh Pdng Nai) - 1a nhanh song chiu
anh huong ché do thuy luc tir hai phia Vinh
Béng Tranh va Vinh Ganh Rai. D6 min 16n nhét
dao dong tur 14,8 - 28%o, theo do, chi tap trung
phan tich d0 man tr 8 - 18%o va 16n hon 18%o,
tuong tng voi RGM7.

Thoi diém RGM7 di chuyén vé thuong luu
sau nhat 1a 12:00 ngay 14/01/2013. Ranh 18%s
nam trén song Long Tau, cach ngi ba song Pong
Tranh - Long Tau khoang 4 km va cach cau Hoa
An 54,5 km (cach nga ba song Long Tau - Nha
B¢ - Soai Sap khoang 5 km). Pén nim 2020,
RGM7 di chuyén vé thuong luu thém mdt doan
khoang 2 km - cach ciu Hoa An khoang 52,5 km
(cach ngd ba song Long Tau - Nha Bé - Soai Sap
khoang 3 km). Pén nam 2030, RGM?7 tiép tuc di
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chuyén vé thuong luu 1,5 km so véi KB1, cach
nga ba song Long Tau — Nha Bé — Soai Sap
khoang 1,5 km va cach cau Héa An 51 km (vé
phia ha luu).

3.2.3. Dién bién XNM tai Khu vuc 3

Khu vyc 3 bao gdm ba song chinh: song
Pong Tranh, song GO Gia va song Thi Vai doan
chay qua tinh Pong Nai. Két qua mé phong 5
thang mua kho (1 - 5) cho thiy d6 min 16n nhat
dao dong trong khoang 18,1 - 33%o, riéng doan
chay qua tinh Pdng Nai, gia tri min cao nhat dat
khoang 32,1%o. Do do, trong doan nay chi xét
vung nudc mat c6 do0 man 16n hon 18%e.

Véi vi tri va thoi gian RGM7 di chuyén sau
nhit vé thuong luu dd duge xac dinh trong Ving
2 cho thiy khong c6 doan song nao phit hop véi
cac muc dich dan sinh kinh té. Trong ving nay,
tat ca cac nhanh song déu c6 d6 man rat cao (trén
18%o), do d6 can c6 bién phap giam thiéu anh
hudng cia XNM.

Bang 4 tong hop vi tri ranh man tmg véi ting
kich ban so véi ciu Hoa An

Bdng 4. Khoang cdch tir cau Héa An dén cdc ranh man iing véi tirng kich ban

RGM KB1 (Hién trang) KB2 (A1FI—2020) KB3 (A1FI—2030)
0,25%o +0,5 km +5,5 km +9,5 km
0,5%o -9 km 0 km +2 km

1% -19 km -8 km -5 km

2%o -32 km -24 km -21 km

4%0 -36 km -33,5km -32,5 km

8%o -39,5 km -39 km -37 km

18%o -54,5 km -52,5 km -51 km

Céc vung RGM tuong tng voi cac muc dich
st dung nudc duogc thé hién & Hinh 7, trong do:

- Ving 1 (<0,25%o), tir vi tri cach cau Hoa An
0,5 km, 5,5 km va 9,5 km (vé phia thuong luu)
dén ho Tri An tng véi KB1, KB2 va KB3.

- Vung 2 (0,25 - 0,5%o), tir vi tri cach ha luu
ciu Hoa An 9 km dén hd Tri An ung voi KB1; vi
tri cau Hoéa An va tlr vi tri cach ciu Hoa An
khoang 2 km (vé phia thuong luu) dén hd Tri An
twong Umg voi KB2 va KB3.

-Vung 3 (0,5 - 1%o), tir vi tri cach ha luu cau
Hoéa An 19 km dén hd Tri An tng véi KB1; tir vi
tri cach cadu Hoa An khoang 2 km (vé phia

(+: vé phia thuwong luu; -: vé phia ha luu)
thuwong luu) dén hd Tri An twong tmg voi KB2 va
KB3.

-Vung 4 (1 - 2%o), tir vi tri cach cau Hoa An
khoang 32 km (vé phia ha luu) kéo dai 1 doan
khoang 13 km theo KB1; cac s6 liéu tuong tng
v6i KB2 va KB3 lan luot 1a 24 km, 16 km va 21
km, 16 km.

- Vung 5 (2 - 4%o), tir vi tri cach cdu Héa An
khoang 36 km (vé phia ha luu) kéo dai 1 doan
khoang 4 km theo KB1; cac sb liéu tuong ting
véi KB2 va KB3 lan luot 1a 33,5 km, 9,5 km va
32,5 km, 11,5 km.
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(a)

-Vung 6 (4 - 8%o), di véi KB1, tir vi tri cach
cau Hoa An khoang 39,5 km (vé phia ha luu) kéo
dai 1 doan khoang 3,5 km; céc s6 liéu twong g
v6i KB2 va KB3 lan luot 1a 39 km, 5,5 km va 37
km, 4,5 km.

- Vung 7 (8 - 18%o): d6i véi KB, tir vi tri
cach cau Hoa An 39,5 km vé phia ha luu dén vi
tri cach nga ba song Long Tau - Nha Be - Soai
Sap 5 km (trén song Long Tau), vung dai 1 doan
khoang 15 km. Céc s6 lidu twong tng véi KB2
va KB3 lan luot 1a 39 km, 3 km, 13,5 km va 37
km, 1,5 km, 13,5 km.

- Ving 8 (>18%o):ddi voi KB1, toan bo séng
Pong Tranh, soéng GO Gia va séng Thi Vai doan
chay qua tinh Dong Nai va doan tir vi tri cach
nga ba song Long Tau - Nha Be - Soai Sap 5 km
vé phia ha luu dén diém cubi song Long Tau
chay ra khoi tinh Pong Nai, dai 4 km. Dbi v6i
KB2, toan bo song Pong Tranh, song Go Gia va
song Thi Vai doan chay qua tinh Pong Nai va
doan tur vi tri cach nga ba song Long Tau - Nha
B¢ - Soai Sap 3 km vé phia ha luu dén diém cubi
song Long Tau chay ra khoi tinh Pong Nai, dai
6 km. Tuong ty KB2, céc sb lidu tuong tmg véi
KB31a 1,5 kmva 7,5 km.

4. Két luin

Nghién ctru nham muc tiéu danh gia nguy co
XNM céc séng chinh tinh Pong Nai trong bdi
canh BDKH voi cac kich ban hi¢n trang (KB1),
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(b)

(c)
Hinh 7. Ranh mdn cao nhdt trén dia ban tinh Pong Nai: (a) KB1, (b) KB2 va (c) KB3

2020 - A1FI (KB2) va 2030-A1FI (KB3). Tam
vung nudec mat (Vung 1 - Vung 8) dugce xac
dinh tuong tng vdi cac ranh man khac nhau (tur
<0,25%o dén >18%o) trong mdi quan hé voi cac
hoat dong dan sinh kinh té (cﬁip nude sinh hoat,
nudi tréng thuy san, giao thong thuy...). Két qua
cho thay XNM ngay cang ting cuong va di sdu
vé phia thuong luu. Trong pham vi nghién ciru,
Vung 1 c6 chiéu dai (doc tim song) 53,5 km,
48,5 km va 44,5 km tuong trng voi KB1, KB2
va KB3. Cac sb liéu twong g voi Vung 2 13 63
km, 54 km va 52 km; Vung 3 1a 9 km, 4 km va
4,5 km; Vung 4 1a 4 km, 9,5 km va 11,5 km;
Vung 51a 7 km, 13 km va 10,5 km; Vung 6 1a 4
km, 6 km va 6 km; Vung 7 1a 15 km, 13,5 km va
13,5 km; Vung 8 1a 4 km trén song Long Tau,
toan bd song Déng Tranh, Thi Vai, Go Gia (doan
chay qua tinh Dong Nai), 6 km song Long Tau,
toan bd song Déng Tranh, Thi Vai, Go Gia (doan
chay qua tinh Pong Nai) va 7,5 km trén song
Long Tau, toan by song Déng Tranh, Thi Vai,
Go Gia (doan chay qua tinh Pong Nai). Trong
bdi canh XNM ngay cang ting cudng, nhiing
nghién ctru danh gia tinh d& bi ton thuong do
XNM nén tiép tuc dugc thuc hién, tao co so
hoach dinh cac giai phéap thich ing phu hop, dam
bao cac hoat dong sinh hoat va san xut tai dia
phuong.
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RISK OF SALTWATER INTRUSION IN MAIN RIVERS OF
DONGNAI PROVINCE IN THE CONTEXT OF CLIMATE CHANGE
AND SEA LEVEL RISE

Nguyen Ky Phung!, Nguyen Thi Bay?, Tran Thi Kim?®, Le Ngoc Tuan*
"Department of Science and Technology Ho Chi Minh city
*University of Technology — Vietnam National University Ho Chi Minh City
*Ho Chi Minh city University of Natural resources and Environment
“University of Science — Vietnam National University Ho Chi Minh City

Abtract: The study aimes to assess the possibility of saltwater intrusion in some main rivers of
Dong nai province in the context of climate change via following scenarios: 2013 (KB1), 2020-A1FI
(high level of greenhouse gas emissions) (KB2), and 2030-A1FI (KB3). Eight surface water zones
were identified corresponding to different salinities (below 0.25 to above 18%o). By modeling (MIKE
11) combining GIS methods, results showed that saltwater intrusion is increasing and moving up-
stream. In the research conducted areas, Zone 1 had the length of 53.5 km, 48.5 km, and 44.5 km
corresponding to KB1, KB2, and KB3. The figures corresponding to Zone 2 would be 63 km, 54 km,
and 52 km; 9 km, 4 km, and 4.5 km for Zone 3; 4 km, 9.5 km, and 11.5 km for Zone 4; 7 km, 13 km,
and 10.5 km for Zone 5; 4 km, 6 km, and 6 km for Zone 6; 15 km, 13.5 km, and 13.5 km for Zone 7;
Zone 8 would include 4 km, 6 km, and 7.5 km of Long Tau River, the entire Dong Tranh, Thi Vai, and
Go Gia rivers (the section flows through Dong Nai province). This work provides an important basis
for planning suitable solutions for saltwater intrusion adaptation, contributing to sustainable de-
veloment goals of the local.

Keywords: Climate change, saltwater intrusion, sea level rise.
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