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TOM TAT

Nghién ciru nham muc tiéu danh gia kha nang chiu tai ngudn nudc khu vuc Khu bao ton
bién Hon Cau (KBTB) va du bao dén nim 2030 trong méi quan hé véi cong suat hoat dong, hiéu
qua xtr ly nudc thai caa nha may nhiét dién Vinh Tan trudce Khi thai ra moéi treong va cac hoat
dong phat trién kinh té xa hoi nhu nudi trong thiy san, ché bién thity san, chan nudi, du lich, sinh
hoat tir khu dén cu,... Nhém tac gia da ang dung mé hinh thay dong luc hoc (MIKE21/3 HD) dé
xéc dinh truong dong chay va trudng do sau cot nude; dong thoi két hop Module sinh thai (MIKE
Ecolab) dé tinh toan chit lugng nuéc cho khu vuc cira song ven bién dudi tac dong cia con ngudi
va moi truong. Kha nang chiu tai hién tai caa khu vuc KBTB Hon Cau dang bao dong va duoc
nhan dién dén nam 2030 s& giam, theo két qua mé phong lan truyén chat 6 nhidm du bao nong do
BOD tai khu vuc vinh vao mua mua dao dong trong khoang 2 - 135 mg/L va 2 - 150 mg/L vao
mua khd; nong d6 DO muia mua dudi mic 5,6 mg/L, mia khd: 6,5 mg/L; nong do NH, mua mua
14 12 mg/L, mua khé: 15 mg/L, dac biét xung quanh khu vuc Hon Cau dao dong 2 mua khoang 2
-5 mg/L, vuot gap 20 14n so véi gidi han cho phép ddi véi méi truong nudc ving nudi trong thuy
san, bao vé thay sinh theo QCVN10-MT:2015/BTNMT; néng d6 NO3™ dao dong 2 - 3 mg/L vao
2 mua; nong d6 PO4 dao dong 1,5 - 15 mg/L, ti da 15 mg/L tai khu vuc bai bién Ca Na, mua kho
¢ muc 1,5 - 16,5 mg/L. Viéc danh gia khd néng chiu tai KBTB Hon Cau s€ gop phan bao vé moi
truong va kiém soat & nhlem ngudn thai, dam bao chit lugng ngudn nudc cho muc tiéu phat trién
kinh té xa hoi va bao ton khu vuc KBTB Hon Cau.

Tirkhoa: Kha niang chiu tai, Khu bao tdn bién Hon Cau, Trung tdm Nhiét dién Vinh Tan, M hinh
thay dong luc hoc, M6 dun sinh thai.

1. GIOI THIEU

Hon Cau 1a hon dao nho thudc dia phan huyén Tuy Phong, tinh Binh Thuén trong khoang
toa d6 108°49°30” dén 108°50°20°’ kinh dd Doéng va 11°13°15” dén 11°13°45°* vi do Bic, cach
bo 9 km, cach Tp. Phan Thiét khoang 110 km vé hudng Dong Béc. Nam 2010, KBTB Hon Cau
dugc thanh 1ap nham bao t6n su da dang sinh hoc, dac biét bao ton sy da dang quéan thé ran san
hé va duy tri bai dé cho rua [1]. Tuy nhién, thoi gian qua su phét trién kinh té x4 hoi trén dia ban
da tac dong manh dén moi truong khu vyc, ton tai nhiéu nguy co gay 6 nhiém méi truong va suy
giam da dang sinh hoc [2].

Vung bién ven bo Vinh Tan 14 noi tiép nhan truc tiép nudce thai sau xir ly caa Trung tm
Nhiét dién Vinh Tan, nén chat lugng nudc thai sau xir ly s& anh huong tryc tiép dén chat
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lugng méi truong nudc bién ven bo xung quanh khu vuc nha may; Iuu lugng phét thai trung
binh tir nha may nhiét dién Vinh Tan 1, 2 1a 341.280 m3/ngay, nha may nhiét dién Vinh Téan
4 1a 341.280 m®/ngay [3-5].

Theo két qua diéu tra, dién tich nudi trong thuy san tham canh va ban thdm canh ndm 2021
dat 371,5 ha [6], chu yéu 1a nudi tém: 370,0 ha, c&: 1,5 ha véi hinh thirc chinh 13 nuéi nuéc man
va chi ¢6 mét it dién tich nudi nude lg véi hinh thirc nudi trong céac 16ng, béi rao, bé gd va ding.
Nubi thay san 1dng bé hién c6 47 bé nudi, ting thém 22 be so vai cudi nam 2021 (trong d6, & X4
Vinh Tan 02 be, Binh Thanh 16 bé va Phan Ri Cira 04 be), san xuat tdm gidng dugc duy tri phéat
trién, hién co 125 co so/725 trai; naim 2021 san luong tdm gidng dat 25.820 triéu tdm gidng.
Nhiing tac dong cia cac co sé nudi thity san dén nguon loi co thé tai sinh tai khu vuc ven bo it
hon rat nhiéu so véi cac co sé nudi trdng thay san dwoc dit dudi nude trong ving nuéc ven bd
nhu nudi 16ng, bai rao, bé g, coc. Cac hinh thirc nudi dudi nudc ndy cé thé co cac anh huong vé
mat sinh thai trong khu vuyc.

Ddng thoi, nudc thai sinh hoat dén nay chua c6 s liéu thdng ké ty 16 nudce thai sinh hoat do
thi tir loai 1V tro 1én dugc thu gom, xir Iy dat quy chuan ki thuat qudc gia [7]. Nudc thai sinh hoat
d6 thi phat sinh 1a 9.250 m®ngay, khu dan cu nong thén la 7.886 m*/ngay [8].

Ngoai ra, cac hoat dong tham quan du lich ciing gia tang c6 khoang 725.000 luot khach du
lich tham guan, nghi dlmng, trong d6 c6 540 lugt khach nudc ngoai; hoat dong giao thdng van tai
bién, dac biét khu vuc c6 cang bién quéc té Vinh Tan véi khéi luong hang héa van chuyen la
8.472.000 tan/nam; tai cAc bén cang nhu Bén ca Lién Huong tai lwong thai 600kg/ngay, bén ca
Hoa Théng 1a 200 kg/ngay; nuéc thai hoat dong y té nhu tir bénh vién Tuy Phong 1a 100 m¥/ngay
dém, cac phong kham da khoa trung binh 1,0 m¥ngay da anh huéng rat 16n d&én chit lwong moi
truong nudc KBTB Hon Cau.

Chinh vi vay, nghién cttu ndy nhém tac gia s& mé phong, du bao cht luong nude dén nam
2030 trong méi quan hé véi gia tang dan s, phat trién kinh té ¢ xem xét yéu té bién doi khi hau,
nudc bién dang dé danh gia kha nang chiu tai cia KBTB Hon Cau (BOD, DO, PO,*, NO3z', NH,*)
theo cac kich ban phat thai khac nhau, ki vong dong gop tich cuc cho cdng tac quan ly nguon
nudc vung bo néi chung va gia tri tai nguyén cuia KBTB Hon Cau.

2. PHUONG PHAP NGHIEN CUU
2.1. Panh gia hi¢n trang chat lwong méi truong

Dé o co sd khoa hoc danh gia chét luong nudc, nhém tac gia di tién hanh khao séat 1dy mau
phan tich, qua trinh ldy mau nuéc ludn tuan tha nghiém ngit theo cac quy dinh cua hé thdng quan
Iy chét lugng theo TCVN ISO/IEC 17025:2005; VIMCERTS va 4p dung theo céc phuong phap
ldy mau hién hanh nhu TCVN 5992:1995 Chét lwong nudc - Huéng dan ky thuat ldy mau; TCVN
5993:1995 Chat lwong nudc - Huéng dan bao quan va xir Iy mau; TCVN 6663-14:2018 (ISO
5667-14:2014): Chét lugng nudc - LAy mau - Phan 9. Huéng dan lay mau nuéc bién. Vi tri quan
trac chat lugng nudc bién: Lay mau phan tich chat lugng nudc bién véi 29 mau vao moa kho 12 2
dot: Thang 3/2022 va Théang 5/2022; vao mua mua 1a 2 dot: Thang 7/2022 va Thang 10/2022
duoc thé hién nhu Hinh 1.

Mau nuée dugc thu bang binh 1y mau chuyén dung (Niskin) loai 5 lit. Mau sau khi thu dugc
bao quan trong cac binh thu mau chuyén ding trong diéu kién giir lanh bang binh d4, che t6i hoan
toan va dugc van chuyén vé phong thi nghiém. Céc chi s6 phan tich sinh hoa ly theo QCVN 10-
MT:2015/BTNMT véi chi tiéu vat ly: Nhiét do, pH (TCVN 6492:2011), TSS (TCVN 6625:2000),
DO (TCVN 7325:2004); chi tiéu héa hoc: COD, NH4* (TCVN 5988:1995), NO, NOs, PO
(TCVN 6494:1999), tong diu m& (TCVN 7875:2008), Cu (TCVN 6193:1996), Fe (TCVN
6177:1996), Zn (TCVN 6193:1996), Mn (TCVN 6002:1995), Pb (TCVN 6193:1996), As (TCVN
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6626:2000), Hg (TCVN 7877:2008), Cd (TCVN 6197:2008); chi tiéu sinh hoc: BODs, Coliform
(TCVN 6187-2:1996).

Xtr ly mau dugc thyc hién tai Phong thi nghiém Phan tich va K§ thuat cong nghé, Trung tam
Cong nghé Moi truong, Vién Moi truong va Tai nguyén - BPHQG-HCM (Vimcerts 007).

8 Kilometers

CHU THiCH
§ ————— Duwong giéi han phuc héi sinh thai Che, nha hang, khach san Vi tri lay mau §I
+ Bénh vién, tram y t& Cang bién e Pung sét )
Tau thuyén neo dau . Nudi trdng thiy san Quéc 16
NM ché bién thiy san Buong gisi han viing dém Ranh gi6i hanh chinh x&
. Nhiét dién, nha may khac Pudng gidi han vung 16i Thay van

Hinh 1. Vi tri quan trac chat luong nudc bién khu vuc nghién ciu

2.2. Xay dwng md hinh lan truyén vat chat 6 nhiém
2.2.1. M0 hinh thay luc

Tich phan cac phuong trinh chuyén dong va phuong trinh lién tuc theo phuong thing dimng
trén khoang d¢ sdu h =mn +d cho ta cac mo hinh nudc ndng 2 chiéu dang:

dh = du , Shv
§+§+g—h5 (1)

Sh_u+6hu2+6hvu_fvh_ghéi_n_iéipl_g_hzﬁ_p+rs_x_rb_x_i(ésﬂ+55ﬂ)+%(thx)+

5t 5x Sy 8X  py 0X 208X py Py Pp \ OX Sy
5
5 (RTyy) + husS (2)
Shv , Shuv , shv? = fuh — hé_”_ﬂé”‘ﬁ_g_hzé_p+rs_Y_”’_Y_l(55yx+5Syy) +i(hT )+
5t 5x Sy 9 8y Py OY 20,8 Py Py Po \ OX Sy sx N XY
5
5 (hTyy) + hv S 3
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Trong do:
o tlathoigian
« X,y lacac thanh phan trong hé toa do Decartes
« 1 la do dang mat nudc so véi mde cao do, con goi 1a muc nudc
« d1ado sau cot nude khi muc nuéc bang zero
e h=mn+dladosdu cot nuéc tong cong
« U,V lacac thanh phan van tc lan lugt theo phuong x, y
e f = 2Qsing latham sé Coriolis (Q 1a van toc goc, ¢ 1a vi do dia ly)
« g lagiatdc trong truong
 p lakhdi luong riéng
e v 1ahésb nhot réi theo phwong thang dung
o Palaép suat khi quyén
« po lamyc do tham chiéu cua nudc
«  $1ado lon luu luong ciia cac nguon nude d6 vao VNC va (Us, vs) 1a van tde dong nudc
chay theo 2 hudng tir nguon vao VNC
e T lanhiétdo
« s1ado man trong d6 (T, Tsy) 1 céc thanh phan tng suat ma sét gié 1én mét nuéc va ing
suat ma sat day theo phuong x y twong ung
« 1 va vla céc thanh phan van tdc trung binh theo d6 sdu duoc dinh nghia boi cac quan hé
hu=[" udz hv=[" vdz (4)
2.2.2. M6 hinh sinh thai

Dong luc hoc ciia binh luu cac bién trang thai trong ECO Lab ¢6 thé dugc mo ta bang cac
phuong trinh truyén tai cuaa vat chat khéng bao toan, c6 dang:
&, o, o o’c o’c
+U—+ =D,—+D, 2+S +P. (5)
o ox 6y oz oz
Trong do: c: néng do cua bién trang thai ECO Lab; u, v: cac thanh phén van téc dong chay;
Dy, Dy: cac h¢ so khuéch tan theo phuong x va y; Sc: nguon sinh va nguon mat; Pc: cac qua trinh
trong ECO Lab. Phuong trinh truyén tai co thé duoc viét lai:

L_pD +P. (5)
ot

_Trong d6, nhom ADc dai dién cho téq d6 thay doi ndng do gay ra boi qua trinh binh luu va
khuéch tan (bao gom céc nguon sinh va mat).

Khi tinh toan cac bién néng d6 cho budc tiép theo, mot phuong trinh ECO Lab s6 dugc thay
thé cho cac phuong trinh truyén tai tich phan theo thoi gian. Mot phuong phap xap xi khéc duogc
str dung trong ECO Lab 1a xem thanh phan binh luu - d6i luu AD. khong thay ddi trong mét budc
thoi gian. Viéc giai ca hai thanh phan trong phuong trinh sai phan thuong cia ECO Lab la tqng
hop cua toc do thay doi gay ra do chinh cac qua trinh ngi tai va cac qua trinh binh luu - khuéch
tan.

t+At
ct+A) = [(R{t)+AD)+at (7)

t

Thanh phan binh Iuu - khuéch tan duoc xap xi bang cong thuc:
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¢ +(t+At)—c"(t)
At
Trong do, nong do tirc thoi ¢* dugc cho bsi qua trinh truyén tai bién trang thai trong ECO
Lab khi vat chat dugc bao toan trong suot chu ky At st dung médun AD.

Mot loi thé chinh ciia phuong phap nay 1a lién két dugc phuong phép gidi hién va céc van
dé phi tuyen tur cac nguon ECO Lab phuc tap, vi vay ECO Lab va thanh phan binh luu - khuech
tan c6 thé duoc giai mot cach riéng 1é.

Phuong phap giai s6 duoc st dung trong mé hinh ECO Lab 1a phuong phap Euler, Runge
Kutta 4, Runge Kutta 5 [10-12].

2.2.3. Xay dyng mién tinh cho md hinh

AD, = (8)

Do dic diém diéu kién bién cho mé hinh thuy dong luc (muc nudc va séng), lugi tinh cho
mo hinh dugc xay dung bao gom 02 mé hinh chinh, trong dé: (1) mé hinh tong quat (hinh trai)
kéo dai tir phia Nam tinh Khanh Hoa dén Tra Vinh, bao phu toan b khu vuc viing bién tinh Binh
Thuan. Muc tiéu caa mé hinh tong quéat 1a thira ké két qua tinh todn mé hinh triéu toan cau do
DHI cung cip, va md hinh triéu Bién Pong da duoc thuc hién va kiém dinh [9]; (2) mé hinh chi
tiét duoc xay dung cho vang bién tinh Binh Thuan (ludi 1) nhiam dam bao do chi tiét caa mién
tinh, trong d6, khoang céch tinh toan ciia mdi doan trén duong bo khdng qua 100 m.

' [m]
1255000

1250000

Bién ngoai khoi

Bié

12300007

907058 938227
[m]

Hinh 2. Mién tinh va lugi tinh phi ciu triic

Diéu kién bién dau vao cua cac thong sé chat luong nudc tai viing nghién ctru duoc 1dy mau
phén tich trong 2 mua va biéu hién trong Bang 1.

Bang 1. Diéu kién bién diu vao cho céc thong sé chit lugng nudc

o Bién Nam Bién Bic Bién Pong
STT Chi tié bon Giatri

Hheu vi nén” Mia | Mua Mua Moa | Mua | Mua
mua kho mua khé mua khé

1 | BOD mg/L | 6585 | 74 1,2 7,7 17 7,5 1

2 DO mg/L >4 8,0 7.4 7,9 7,4 7,9 7
3 | Amoni (NH4") mg/L 0,5 0,008 0,1 0,007 0,09 0,009 0,08
4 | Nitrat (NOy) mg/L | 0,079 | 007 | 0013 | 007 | 001 | 01 | 007
5 Phosphate (PO4*) | mg/L 0,3 0,03 0,09 0,007 0,013 0,007 0,01
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SW boundary

15

0] @
5 MWMJ il Lt

Time

NE Boundary

Water level (m)

-15

-2.0

11/3‘/14 11/16/14 11/1‘7/14 11/24‘1/14 12/1/14

Time
Hinh 3. Diéu kién bién cho mé hinh (a) muc nuéc tai cac bién mé vao miia mua;
(b) muc nudc tai c&c bién mé vao mua khé.

2.2.4. Kiém dinh md hinh

Kiém dinh mé hinh 1a qua trinh vé cing quan trong cho viéc md phong qué trinh thuy dong
luc, tuy nhién, viéc do dac, quan tric hai van tai khu vuc c6 nhiéu han ché va chwa ddy du. Sau
khi tinh toan, cac diém truy xuat s& duoc xuat ra tai mot sé vi tri va so séanh véi cac sb liéu thuc
do hién c6 tai khu vuc. Bé thuc hién viéc kiém dinh cho mé hinh thay dong luc, céc tac gia da
két hop viéc kiém dinh gia tri muc nudce va truong song phan bé tai khu vuc. Két qua kiém dinh
cho thay, két qua md phong c6 xu hudng dao dong twong déi twong dong véi dao dong cua quéa
trinh thay dong luc hoc tai khu vue. Do d6, sau khi hiéu chinh, cac thong sé caa mé hinh hién
trang duoc chét va st dung cho md hinh dy béo.

3. KET QUA VA THAO LUAN
3.1. Pic trung ché dj thiy dong luc hoc

Déi vé6i dic diém séng: Song ngoai khoi thém luc dia bién Pong thuong la séng hdn hop
ltirng va song do gio. Do cao va chu ky trung binh nam 1a 1,6 m va 5,5 gidy twong urng, do cao va
chu ky séng cuc dai 1a 10,5 m va 11,5 gidy. S6ng lén thuong xuat hién trong thoi ky gié moa
Dong - Bic va gi6 mua Tay - Nam. S6ng voi do cao trén 4,0 m c6 xac suat cao nhat vao thoi ky
gi6é mua Dong - Bic, con vao thoi ky gié mua Tay - Nam, song co do cao it khi vuot qué 3,0 m.
Chu ky s6ng nam trong khoang tir 5,0 - 12,0 gidy. Do cao song cuc dai ¢ cAp tan suat 1% la 12,7
m trong thoi ky gio mua Péng - Bic. Két qua khao sat cho thay hai dot khao sét thang 6 va thang
11 ndm: Do cao séng Ién nhat tai Phan Thiét dot thang 6 1a 0,47 m, tai Phan Ri Cira 1a 0,94 m.
Dot thang 11 I6n nhat tai Phan Thiét 1a 1,45 m, tai Phan Ri la 1,23 m. S6ng trong thoi gian quan
trac 1a song c6 cao do I6n nhat Hs =1,45 m song 1on (séng cap IV), c6 huong tir Nam dén Tay
Nam (S, SSW, SW).
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~ DGi vei dong chay ven bo: Két qua khao st hai van tir ngay 8/8/2018 dén 22/8/2018 tai ven
bién Phan Thiét: dong chay ven bo tai Phan Thiét dao dong 0,02 - 0,89 m/s, huéng dong chay dao
dong 0 - 359,83 do.

Bang 2. Pic trung dong chay ven bién Phan Thiét

Tang day Tang giita Tang mit
Gia tri V (m/s) Huéng (d49) | V (m/s) Hudng (d0) V (m/s) Hudng (d9)
GTLN 0,6 359,39 0,67 356,36 0,89 359,83
GTNN 0,02 0 0 0 0,02 0
GTTB 0,21 124,94 0,22 84,36 0,28 61,17

Déi véi ché @6 thay tridu: Chiéu dai bo bién c6 ché do Nhat triéu khong déu chiém ty & 1on,
bao gdom cac huyén Tuy Phong, Bic Binh, Tp. Phan Thiét va Ham Thuan Nam. D¢ 16n thay triéu
vao nhimg ngay nudc cuong tir 1,5 dén 2,0 m. Két qua thuc do do Vién Khoa hoc Thuy loi mién
Nam thuc hién tai hai khu vic Tp. Phan Thiét va thi tran Phan Ri ctra cho thay: Ché do thuy triéu
la ché d6 nhat triéu, trong ngdy maot 1an 18n mot 1an xudng. S6 ngay nhat tridu tir 18 - 22 ngay
trong thang. S6 ngay béan nhat tridu khong déu chiém 6 - 8 ngay. Trong nhitng ngay ban nhat triéu
khong déu, bién do tridu giao dong yéu [9].

Water level (m)

Water level (m)

-1.0 1

-1.5

-2.0

(a) PhanRi

1.0

(b) LaGi

15

T
Jan Feb

T
Mar

Apr May

T T T T
Jun Jul Aug Sep Oct Nov Dec

Hinh 4. Buong muc nude thue do tai khu vec Phan Ri (a) va LaGi (b).
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3.2. Tinh toan kha ning lan truyén vat chat 6 nhiém

Véi nhu cau oxy sinh héa (BOD): Hinh 5 thé hién két qua md phong lan truyén BOD sau 1
chu ky triéu vao mua mua va mua kho. Két qua cho thiy, vao miia muwa, nong do BOD dao dong
tir 15-105 mg/L. Khu vuyc bai bién Ca N4 I1a khu vyc ¢6 nong d6 cao nhat vai gia tri 105 mg/L
vao mua mua va 90 mg/L vao mua khé.

[m) [m)

Hinh 5. Két qua md phong lan truyén BOD vao mua mua (a) va mua kho (b).

Véi oxy hoa tan (DO): Vao mua mua, ndong d6 DO dao dong trong khoang 2 - 4,6 mg/L.
Céc khu vuc phia Béc va phia Nam Hon Cau c6 gia tri DO tir 4,6 - 5,6 mg/L, khu vuc nha may
dién va Hon Cau giam xudng thap dudi 2 mg/L. Vao mua kho, ndng d6 DO dao dong khoang 2 -
5,6 mg/L vao mua kho. Gia tri nong d6 DO tai cac khu vuc bai bién Ca N&, cang nhiét dién va
bai bién Tuy Phong (P1 - P4) déu c6 gia tri dudi 5 mg/L, giGi han nong do DO cho phép ddi Vi
moi trudng nudc ving nudi trong thiy san, bao vé thity sinh theo QCVN10-MT:2015/BTNMT.

(b)

Hinh 6. Bién d6i ndng d6 Oxy hoa tan vao mia mua (a) va mua kho (b).

V6i ndng d6 Amonia (NH,*): Két qua mé phong truong phan bb nong do Amoni (NH;* tinh
theo N) tai khu vuc Vinh Tan dao dong trong khoang 1,6 - 8,8 mg/L, vuot gigi han cho phép ddi
v6i méi trudng nudc ving nudi trong thiy san, bao vé thay sinh theo QCVN10-
MT:2015/BTNMT.
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Hinh 7. Bién ddi nong d6 NH4* khu vuc nghién ciru vao mua khé (a) va mia mua (b).

Vi nong do Nitrate (NOz): Két qua md phong phan bo nong do Nitrate (NOs tinh theo N)
dao dong trong khoang 0,1 - 28 mg/L. Vao mua khé, kha nang lan truyén cao hon vao mua mua.
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Hinh 9. Két qua md phong lan truyén nong do Phosphate vao mua mua (a) mua kho (b).
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Véi nong @6 Phosphate (PO,*): Két qua tinh toan mo phong phan bé néng do Phosphate
(PO4* tinh theo P) dao dong 0,1 - 9,6 mg/L. Cac khu vuc cang ca Ca Na va bai bién Tuy Phong
co gia tri dudi 0,2 mg/L. Khu vyuc cang Vinh Tan vao mua mua la 5,6 mg/L va mua khé 1a 6 mg/L.
Dic biét, khu vuc bai bién Ca N4 (P2), nong do PO4 md phong 12 9,6 va 13 mg/L vao mua mua
va mua kho, cao hon nhiéu lan so véi quy dinh vé gidi han cho phép ddi véi méi truong nudce
vuing nudi tréng thay san, bao vé thay sinh theo QCVN10-MT:2015/BTNMT.

3.3. Két qua md hinh dw bao kha niing chiu tai dén nim 2030

Vi nong d6 oxy sinh hoa (BOD): Két qua mo hinh du béo nong do BOD tai khu vuc vinh
Vinh Tan vao mua mua dao dong 2 - 135 va 2 - 150 mg/L vao mua kho.

[m] [m]

BODis, BOD dissolvo
[me]

Bk -30
Undefined Valus

(b)

Hinh 10. M6 hinh dy béo lan truyén BOD vao miia mua (a) va mua kho (b)
~ V6indng d6 Oxy hoa tan (DO): thé hién két qua md phong phan bo DO cho kich ban du bao
dén nam 2030. Két qua cho thay, nong d6 DO dudi miac 5,6 mg/L doi véi muia mua va 6,5 mg/L
trong kich ban mua kho.

LT TTTTRN

(b)

Hinh 11. M6 hinh dy bao lan truyén DO vao mua mua (a) va mua kho (b)

Véi ndng d6 Amonia (NH4*): Két qua mé hinh du bao ndng do NH, cho thiy, gid tri NH,
xunh quanh khu vgc Hon Cau la 12 mg/L vao mua mua va 15 mg/L vao mua kho. Dac biét, trong
kich ban mé phong mua khé, gia tri NH4 tai khu vuc quanh Hon Cau dao déng 2-5 mg/L, vuot
gap 20 1an so véi giGi han cho phép dbi véi moi trudng nude ving nudi trdng thay san, bao vé
thay sinh theo QCVN10-MT:2015/BTNMT.
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Vi nong d6 Phosphate (PO,*): Vao miia muwa, nong do PO4 tai khu vuc dy an dao dong
trong khoang 1,5 - 15 mg/L, téi da 15 mg/L tai khu vyc bai bién Ca N4. Gia tri dy béo PO, vao
mua kho dao dong 1,5 - 16,5 mg/L vao mua kho.

4. KET LUAN

Két qua md phong lan truyén cac chat 6 nhidm cho thay, hau hét cac chi tiéu danh gia déu
vurot cao so Vi giGi han cho phép déi vai méi truong nude vang nudi trong thay san, bao vé thay
sinh theo QCVN10-MT:2015/BTNMT. Gia tri nong d6 BOD cao 1a mét trong nhiing diéu kién
lam giam nong @6 DO trong nudc tai khu vic. Bén canh d6, hoat dong cong nghiép va nudi trong
thity san ciing 1a mot trong nhitng yéu t6 1am ting ndng do cuia cac chi tieu NHs*, NOs™ va PO
trong nudc.

Duéi tac dong ciia ché do thiry dong luc bién Pong, cac chat & nhidm c6 xu huéng lan truyén
xung quanh vinh Vinh Tan. Tuy nhién, do anh huong ciia ché do triéu ban nhat triéu khong déu
vé6i bién d6 dao dong thap, cac chat 6 nhiém s& co xu hudng phat tan trong béan kinh 0,5 - 5 km
xung quanh khu vyc cac ngudn thai.

Ngoai ra, két qua md hinh dy bdo mic & nhidm dbi voi nam 2030 (dy béo tang luu luong
phét thai, nong do chat thai khong d6i so véi kich ban hién trang) cho thay, gia tri cac chat 6
nhiém ting nhe so vai kich ban hién trang.

Céc chat 6 nhiém theo md phong & mic khé cao trong vaing phuc hdi va ving dém cua KBTB
Hon Cau cho thdy stic chiju tai cia ving bién KBTB Hon Cau da ¢ dau hiéu bi suy giam.
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ABSTRACT

ASSESSMENT OF THE ENVIRONMENTAL CARRYING CAPACITY OF HON CAU
MARINE PROTECTED AREA

Thai Vu Binh', Huynh Trung Tin?, Le Huu Quang?,
Nguyen Thi My Hanh?, Tran Minh Loc?, Le Thanh Hai!

YInstitute for Environment and Resources, Viet Nam National University - Ho Chi Minh City
“University of Technology, Viet Nam National University - Ho Chi Minh City
®Institute for Public Policy and Rural Development, Ministry of Agriculture and Rural Development
*Email: thaivubinh@hcmier.edu.vn

This study focuses on assessing the water load carrying capacity of the Hon Cau Marine
Protected Area (MPA) and forecasting for 2030 the operating capacity and wastewater treatment
efficiency of the thermal power plant Vinh Tan electricity before being discharged into the
environment and growing socio-economic activities such as aquaculture, seafood processing,
animal husbandry, sightseeing activities, festivals, and daily activities from residential areas. The
authors have applied the hydrodynamic model (MIKE21/3 HD) to determine the flow field and
water column depth field and incorporated the ecological module (MIKE Ecolab) to calculate
water quality for coastal estuarine areas under human and environmental impacts. Hon Cau MPA
area currently has an alarming water load capacity and is identified as decreasing by 2030,
according to the pollutant transmission simulation. The results predicted the BOD concentration
at Vinh Tan bay in the rainy season fluctuates between 2 - 135 mg/L and 2 - 150 mg/L in the dry
season; DO concentration in the rainy season is below 5.6 mg/L, in the dry season: 6.5 mg/L; NH.
concentration in the rainy season is 12 mg/L, in the dry season: 15 mg/L, especially around the
Hon Cau area, it fluctuates between 2 and 5 mg/L in two seasons, 20 times higher than the
allowable limit with the water environment in aquaculture and aquatic conservation areas
according to QCVN10-MT:2015/BTNMT; NOj3 concentration fluctuates from 2 - 3 mg/L in two
seasons; PO4 concentration ranges from 1.5 - 15 mg/L, up to 15 mg/L in the Ca Na beach area, in
the dry season at 1.5 -1 6.5 mg/L. The assessment of Hon Cau MPA's water load carrying capacity
will contribute to environmental protection and control of pollution sources, ensuring the gquality
of water sources for socio-economic development goals.

Keywords: Environmental carrying capacity, Hon Cau marine protected area, Vinh Tan thermal
power plant, Hydrodynamic model, Ecological module.
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