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Tém tit: Panh gid strc tai moi truong ddi v6i hoat dong nudi 1dng bé cho cac vinh nude néng ven
bo 1a hoat dong hét stre can thiét. Hoat dong nay khong nhiing hd tro cho cong tac quy hoach ma
con dam bao tinh can bing tu nhién cta cic hé sinh thai nhu viing vinh. Phuong phap ude tinh kha
nang mang dua trén nguén dinh dudng phat thai tr hoat ddng nubi, ti 1¢ trao d6i nude va nguy co
bung phat ctia tao 14 cong cu dénh gid phii hop cho cac vinh tridu nho dang chiu anh huong ciia
hoat dong nudi trong nhu Bén Béo. Cac két qua udc tinh cho thay, lugng phat thai dinh dudng tir
hoat dong nudi nam 2017 co déu hiéu vuot quéa kha nang mang cia khu vuc khi ti 1¢ trao ddi nude
& muc yéu va trung binh. Luong phat thai dinh dudng tir hoat ddng nudi nim 2008 ludn vuot qua
muc chiu tai cia khu vuc. Lwong phat thai tir hoat dong nuoi theo du kién trong quy hoach luén &
murc an toan. Tuy nhién, khi triéu kém va nuéc ding, kha ning mang trong moi trudng hop déu co

thé bi vuot qua.

T khoa: Kha nang mang, dinh dudng, Chl-a, hoat dong nuoi.

1. Mé dau

Céac vinh triéu nuéc nong 1 nhiing vinh
chju anh hudéng manh cua thay triéu va co do
sau nudc khong qua 1on thuong dudi 10m, do
vdy it c6 sy phén tang Diéu nay cho phép co
thé su dung gia thiét nudc trong vinh c6 sy x40
tron tot, dic biét 1a nhitng vinh ¢6 dién tich nho.
Thong thuong day déu 1a nhing vinh tuong dbi
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kin, do vay ching thuong duoc sir dung lam noi
tri an cho tiu bé va 1a noi nudi trong thiy hai
san theo phuong thire 16ng bé. Tuy nhién ciing
vi ¢ céu trac ddc trung 1a tuong (101 kin nén
céc vinh rat nhay cam ddi v6i cac van d& moi
truong Viéc udce tinh dugc khad nang mang cua
vinh ddi v6i cac hoat dong phat trién kinh té,
chang han nhu nudi trong thity san c6 thé xem
1a bude khai dau cho viée quan 1y cac vinh theo
muc tiéu phat trién bén ving.

Bén Béo 1a mdt vinh nho (khoang 600ha)
nam ven dao Cat Ba c6 muc do twong ddi kin
do su che chén cua cac dao nho (hinh 1). Theo
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két qua quan tric thuong ky hang nim cua
Trung tm quan tric moi trudng Bién (Vién Hai
san), do sau 16n nhat cia vinh do duoc la
khoang 8m [1], do vy day c6 thé coi 1a mot
vinh néng. Vi nam trong khu vuc déo c6 cau
tao dia chat 1a Pa voi nén luong song sudi &
day it phat trién, lugng nude ngot d6 vao vinh
khong dang ké din dén anh huong chinh dén
khéi nudc trong vinh 1a thay tridu [2]. Hién tai,
vinh Bén Béo dang 1a khu vuc c¢6 mirc d6 tap
trung nudi ca 1ong bé cao nhat dao Cat Ba. Tai
thoi diém khao sat vao thang 8/2017 sé luong
be nuoi tai day la khoang 204 be voi 4.691 6
16ng (kich thudc 3x3x3 m hodc 3x4x3 m), loai
ca dugc nudi phd bién nhét 1a cac loai ca song
thudc ho ca ma. Tinh dén nam 2017, hoat dong
nudi trong trong khu vuc nay da dién ra gan 20
nam, nhung chi c6 mot ndm xay ra hién tugng
ca nuoi chét hang loat 1a nim 2008. Pay ciing la
nim mat do 16ng nudi dat sb lugng 16n to1
6.478 16ng [3]. Theo quy hoach den nam 2020
ctia thanh phd Hai Phong, tong s luong be
nuodi s¢ duoc giam xudng con 170 be, tuong
duong 2.720 6 léng co kich thudc 3x3x3 m;
3x4x3 m hodc 4x4x4 m va dién tich mit nudc
duoc str dung cho hoat dong nudi chiém khoang
295ha [4].

2. Phuwong phap wéc tinh

2.1. Ube tinh kha niang mang doi véi hoat dong
nuoi trong cua mot khoi nuéc

Kha ning mang cta mét khdi nude ddi véi
hoat ddng nuoi tréng c6 thé duge dinh nghia
nhu 13 s6 lugng c4 nudi 16n nhat ma khdi nude
d6 co6 thé dam bao an toan cho hoat dong nudi.
Néu trong mot khdi nuéc chi ton tai duy nhat
cac hoat dong nudi thi dién tich mat nudc danh
cho nuoi trong sé cho biét giéi han trén cua gia
tri nay. Tuy nhién, gi6i han nay co thé 16n hon
nhiéu kha ning mang cta khdi nudc boi gia tri
thue con phu thude vao nhiéu yéu td.

Mot trong nhimng yéu t6 dién hinh c6 anh
huong 16n dén s6 luong ca nué6i do chinh la
nong do oxy hoa tan. Gia tri nong do nay khong

dugc phép thap hon mét gia tri t61 han nao do
dé dam bao nhu ciu oxy cho cé trong qua trinh
h6 hap. V& nguyén ly, trong nhiing ngay troi
quang, ca nudi véi mat do cao s€ la sinh vat tiéu
thu oxy nhiéu nhit, nhung vao nhiing ngay 4m
u, thuc vat phu du (TVPD) véi sinh khdi 16n
moi 1a loai sir dung nhidu oxy nhét. Vi vay, dé
dam bao ndng dd oxy cho ca thi sinh khi
TVPD trong khdi nu6c khong duge phép ting
truong qua manh. Sy tang truéng nay phu thude
rat nhidu vao ndng do dinh dudng trong nudc.
Trong khi, cac hoat dong nudi lai chinh la
ngudn cung cap dinh dudng doi dao nhat. Bé
can bang mdi quan h¢ nay, ban than sO lugng ca
nudi cling phai dugc diéu chinh & mutrc phu hop.
Véi lap ludn do, Legovic va cac cong su
(2008) da dé xudt phuwong phap u6c tinh kha
ning mang ctiia mot khdi nude dua vao sy ting
trudng cia TVPD trén co s¢ ham lugng dinh
dudng duoc dua vao. Theo do su bién thién cua
sinh khbi TVPD trong khéi nuéc dya vao ham
luong dinh dudng dugec mo6 phong nhu sau [5]:
Xét mot khdi nude (c6 su xao tron tot) co
ham lugng dinh dudng tu nhién S, ham lugng
dinh dudng ndm trong sinh khéi TVPD cua
khéi nuée 1a X. Ham lwong dinh dudng duoc
dua vao 1a QxI (Q 12 lvu lvgng nudc vao valla
nong d6 dinh dudng trung binh duogc dua vao).
Do d6, su bién dbi ciia ham luong dinh dudng
theo ti 18 thé tich 1a QxI/V = DxI. Trong d6, V
1a thé tich cua khdéi nude, D 1a ti 1¢ trao doi
nude (voi gia thiét dong ra bang dong vao). Phu
thudc vao su trao dbi nude, ham lugng dinh
dudng cta khbi nude bi mét theo dong ra la
DxS va ham lugng dinh dudng bi mat do
TVPD st dung 1a uxX. Tuy nhién, TVPD ciing
bi rira troi ra khoi khdi nudc theo dong ra va
luong nay tuong duong véi DxX. Theo d6 su
bién thién cua ham luong dinh dudng trong
khéi nudce (dS/dt) va trong sinh khéi thuc vat
phu du (dX/dt) ¢6 thé dugc biéu dién nhu sau:
dS/dt =D —S5) —uX (D
dX/dt = (u—D)X 2)
Trong d6, u 1a toc ddc ting trudng riéng cia
TVPD dong thoi ciing 13 hé sé st dung dinh
dudng Michaelis-Menten-Monod va u =
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Vi S/(h+S). O diy, Vi 12 tde do ting truong
cuc dai ¢ dinh ctia TVPD déng thoi ciing la
toc do tiéu thu dinh dudng cyc dai cia TVPD, h
1a hang s6 ban bio hoa.

Trong diéu kién ding duoc giai véi dS/dt=0
va dX/dt=0. Tu phuong trinh (1) va (2), ta thu
dugc h¢ hai phuong trinh dai s0 (d4u * biéu thi
céc tham s O trang thai dung):

*\ VmaxS*X*
D(l - §7) = e 3)
VmaxS* * __
(G -p)xr =0 @

Khéo sat trang thai dung cua h¢ (duogc giai
v6i dS/dt=0 va dX/dt=0), ta c6 3 truong hop
xay ra khi t—oo,

O trang thai dimg thtr 1 v6i S'=0va X' =
0, tirc 1a trang thai khdi nuéc khong c6 TVPD
va cac chit dinh dudng, phwong trinh (3) s&
khong thoa man vi DxI #0 boi D>0 va I>0. Vi
vdy, trang thai nay khong ton tai.

O trang thai dung tht 2 v6i S =Iva X =0
la trang thai ma TVPD da bi rira trdi ra khoi
khéi nuée. Dé trang thai nay ton tai, bat budc ti
1¢ dong ra D phai 16n hon toc dd phén chia té
bao riéng cuc dai cia TVPD, tuc la
D>V axl/(h+]).

Cubi cung, & trang thai dung thir 3 voi S™ #
0 va X # 0, tir phwong trinh (4) ta c6:

Dh

N ®
Pé S™> 0 thi
Vnax>D (6)

Tu (3) va (4) ta ciing thu dugc phuong
trinh (7)

I=X"+5" N

thay (5) vao (7) ta dugc
+_j__DPrh

S =) ®

Pé X >0thi I> Dh/(V ax-D) va dé duy tri
diéu kién nay thi V ,,, phai thoa man thém diéu
kién thr hai, do6 la

Vinax>D(1+h/1) ©))
Diéu ndy c6 nghia 14, dicu kién (6) dam béo
S* > 0, nhung khong dam bao S* < I. Néu chi

diéu kién (6) thoa man thi khi t—co hé phuong
trinh bat dau voi S(t =0) — So> 0va X(t =0) — X0> 0
s& két thuc ¢ S'=1va X=0, ticc 1a TVPD
khong ton tai. Truong hop nay xdy ra khi khoi
luong TVPD bi rura tr6i theo dong ra (DxX) 16n
su tang truong cua chung (V. SX/(h+S)).

Vi vy, dé trang thai dimg van c6 TVPD ton
tai, yéu cau phai co thém diéu kién (9). Tuy
nhién viéc kiém soét tbc do tiéu thu dinh dudng
cuc dai cia TVPD (V) 12 khong thé boi no
phu thudc vao sinh khéi TVPD c6 trong khdi
nude nén dé cho hop 1y, diéu kién (9) dwoc ddi
thanh diéu kién sau:

Dh

I > (Vmax_D) (10)

Didu kién nay cho thay voi viée kiém soat
ham luong dinh dudng dugc dua vao khdi
nudc, ta co thé han ché dugc su tang trrong cua
sinh khdi TVPD trong thuy vuc.

Nhu vay, néu trong khdi nude tdn tai cac
hoat dong nuoi thi lugng chat thai do cac hoat
dong nay sinh ra s& gop phan lam gia ting ham
luong dinh dudng dugc dua vao khdi nudc
(DxI). Nhung vi D khéng do6i nén sy gia tang
nay chi yéu nam & sy gia tang noéng do dinh
dudng trung binh (I) cua khéi nude. Tir phuong
trinh (5) ta thay, két qua cia sy gia ting I khong
lam thay d6i ham lugng dinh dudng ty nhién
ctia khdi nudc trong trang thai ding (S°). Toan
bd su gia ting nay s& di vao sinh khdi TVPD
khién ham lugng dinh dudng trong TVPD tang
1én dang ké. Phuong trinh (7) cung cho thay,
trong diéu kién ~dung, sinh khéi TVPD c6 moi
tuong quan tuyén tinh voi su gia ting ctia ham
luong dinh dudng dugc dua vao.

Gia str, néu hoat dong nudi khong ton tai, tir
phuong trinh (7) ta c6

I,=X,+S" (11)

Trong d6 I, la ham lugng dinh dudng tir cac
ngudn khac duoc dua vao khdi nudc, két qua dan
dén sinh khéi nén TVPD trong khéi nude X*O.

Truong hop néu hoat dong nudi ton tai va
phat thai mét ham luwong dinh dudng I, vao
trong khéi nuéc. Khi d6, phuong trinh (11) s&
dugc viét lai nhu sau:
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I, +1, =X, + X))+ S (12)

Nhu vay, sinh khdi TVPD trong vuc nudc
lie ndy s& 1a X o+X ;. Goi X'o = X o+ X ,va X'
la ngudng gia tri cho phép doi voi sinh khoi
TVPD trong khoi nude, khi d6 ham lugng chat
thai dinh dudng tr hoat dong nudi tuong g
voi gid tri nay dugc xem la kha nadng mang cua
vuc nuoc (). Tur phuong trinh (12) suy ra:

I.=X;+S5"—-1, (13)
néu X, 16n hon X, thi ta c6 1>0.

Tuy nhién, vi TVPD tiéu thu hét nguén dinh
dudng gia tang tur hoat dong nudi boi Sf khong
d6i khi I tang n@n X . ¢6 thé 16n hon rat nhiéu
S". Do d6, c¢6 thé loai bo S trong phuong trinh
(13) thanh phuong trinh c6 dang xap xi sau:

Ic=Xc—1, (14)

2.2. Ubc tinh ti I¢ trao déi nuéc

Déi v6i cac viing vinh nudc néng ven b co
dién tich nhd, dia hinh ddy don gian khong chiu
tac dong cua dong chay song, co thé ap dung
cach tinh thoi gian trao ddi nudc theo phuong
phap thiu kinh triéu.

Theo cich tiép cén nay, mot khdi nude
duge gia thiét 1 co6 sy xdo tréon manh, anh
huéng cia dong chay song khong dang ké so
v6i dong triéu s& c6 thoi gian trao doi nudc (Ty)
duoc udce tinh nhu sau:

VT

Ty = ZETST (15)

Trong d6, V 1a thé tich trung binh cua khéi
nuée; T 1a chu ky triéu; P, 1a thé tich thdu kinh
triéu — P, c6 thé dugc wée tinh tir dién tich mit
nude & myc nude bién trung binh (S) véi bién
do triéu (R) theo cong thirc P, =S x R; b 1a hé
s6 dong quay trd lai, gia tri cua b dao dong tir
0,0 dén 1,0. Do b phu thudc vao hoat dong cua
dong ra khi roi khoi khdi nudc nén gia tri ciia b
khong phu thudc vao cac thong sé hinh théi cua
khu vuc. Viéc wdc tinh b ¢6 thé dugc thyc hién
bang phuong phap tinh toan v6i cac nghién ciru
vé dong triéu va dong chay bén ngoai khéi nude
nhung ciing c6 thé bang viéc lya chon mdt hé
s6 thich hop khi thiéu cac diéu kién trén. Vi
vdy, trong pham vi nghién ciru nay, dé thuan

tién cho viéc tinh toan, b dugc chon voi cac gia
tri 1a 0,2; 0,5 va 0,7 ing véi cac mic khao sat ti
1¢ dong quay tr¢ lai nho, trung binh va 16n.

2.3. Cac van dé va diéu kién ap dung

C6 4 van dé can phai xem xét khi ap dung
cac phuong phap trén.

- Vén dé thir 1 14 viéc lua chon yéu t6 nao
s& 1a yéu t dinh dudng han ché su ting truong
cia TVPD trong khéi nudc. Néu lay cac yéu to
da co nong d6 cao hon nhiéu so véi ndng do ma
TVPD can cho tang truéng thi viéc ap dung
phuong trinh (14) sé cho kha ndng mang nhd
hon so v6i thuc té. Vi vay dé tan dung cac két
qua néu trén, yeu t6 dinh dudng c6 ti 16 nho hon
s0 voi cac yéu tb khac trong khdi nude s& duge
Iwa chon.

Nhin chung, cac vuc nudc dang chiu tac
dong tir hoat dong nudi trong déu bi anh huong
clia cac chét thai dinh dudng. Trong d6, dién
hinh 13 ni to (N) va phdt pho (P), so v6i N
lugng P thai ra tir hoat dong nudi thuong nhd
hon rat nhiéu. Két qua udc tinh luong phat thai
N va P tir hoat dong nudi trong vung nghién
ctru nam 2016 ciing cho thiy xu huéng dé [6].
Tuy nhién theo Smith (1982) day clng 1a hai
yéu t6 dinh dudng thiét yéu can cho sy tang
truong cua TVPD. Khi nghién ctu v& mdi
twong quan gitra TVPD véi N, P thong qua ham
lugng Chl-a tai cac vung nudc ven bd Florida
(v6i hon 300 tram thu mau), Hoyerva cac cong
su (2002) da chi ra rang P gidi thich téi 81%
(R* = 0.81) sy bién d6i cuia ham luong Chl-a
trong khi N chi giai thich khoang 41% (R* =
0.41) vé su bién dbi nay. Theo d6, phuong trinh
biéu dién mi twong quan giita Chl-a va P duoc
xac dinh nhu sau [7]:

log,o(tgChi-a/ L)=—1,134+117log,(1gP/L) (16)

Trudc d6, Redfield (1958) dd nhan manh
dén vai trd cia P nhu 1a mot yéu t6 chinh han
ché sy ting truéng cia quan xi TVPD trong
nghién ctru cua minh va Heckey, Kilham (1998)
cling cho rang P kiém soat sinh khéi TVPD
trong nhiéu hé théng nudc ngot va diéu nay
cling pht hop véi sinh 1y va nhu cau dinh
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dudng dbi voi TVPD trong cac hé thdng nudc
bién ven bo.

Vi vay, trong ph?m ung dung, P dugc luya
chon 13 yéu t6 dinh dudng han ché.

- Véan d8 thu 2 lién quan dén luong phat thai
P vi P quyét dinh ham lugng dinh dudng cua
khdi nude khi c6 miat cac hoat dong nudi (1)
theo cong thirc:

Ff’l
c= Dy 17)
(trong do, F, 1a lugng P phat thai tir hoat dong
nudi) nén P phai dugc udc tinh. Trong phan
ung dung ctia phuong phap nay, P dugc udc
tinh dwa trén phuong phap can bang vat chat
giita ca va hé thong nudi trong [6].

- Véan dé the 3 1a gi4 tri ham luong Chl-a
cho phép hay gia tri Chl-a tiéu chuin. Day la
mot gia tri bat budc, nd duge ding dé lam tiéu
chuén so sanh v&i ham lugng Chl-a tinh duoc.
Nhung vi gia tri nay chua c6 trong danh muc
tiéu chuan Viét Nam ddi voi nuée bién ven bd
nén tac gia da tham khao gia tri Chl-a ti€u
chuin cia TH chirc bao vé Mdi truong Hoa Ky
(USEPA).Theo d6, gia tri Chl-a tiéu chudn la
12,35pg/L.

- Van d tht 4 lién quan dén ham luong
dinh dudng nén cia khdi nudc (Iy), tirc ham
lvong dinh dudng dugc cung cdp tir nhimng
ngudn khac (ngoai ngudn phat thai tir hoat dong
nudi) nhu song sudi, ao hd hay nudc
thai,...Viéc uéc tinh gin ding ham luong nay
c6 thé duoc thuc hién béng do dac hodc tinh
toan. Tuy nhién, vdi cac vue nude dang chiu tac
dong chinh cta hoat dong nudi lai it séng subi
dd vao thi ham luong nay c6 thé bo qua do
ham luong dinh dudng tir nudi trong ludn
chiém wu thé.

Cubi cing, c6 4 didu kién chung dé khdi
nude dang xét c6 thé ap dung cac phuong phap
udc tinh trén, do6 la:

T.T.L. Ha/ Tap chi Khoa hoc PHOGHN: Cdc Khoa hoc Trdi dat va M6i truong, Tdp 34, S6 1S (2018) 90-97

(1) Khéi nuéc dang xét phai cé sy x4o
tron tot.

(2) Khéi nuéc dang xét chiu anh hudng
manh ctia dong triéu.

(3) Khéi nuée dang xét phai co ving nude
bén ngoai du 16n dé co thé pha loang luong vat
chat trong vinh di ra ma khong bi anh huong 6
nhidm nguoc boi cac vat chit do.

(4) Khéi nudc dang xét chap nhan gia thiét
khéi lugng dong ra bang khéi lugng dong vao.

3. Két qua ng dung

Nhu da giéi thiéu ¢ phan mo dau, Bén Béo
la khu vyc vinh nuéc néng cé dién tich nho va
kha kin nén c6 thé ap dung gia thiét nudc trong
vinh ¢6 su x4o tron tot. Hon nita, theo sb liéu
quan tric hang nim, d6 mudi trong khu vuc
luén dao dong & ngudng 28-30%0 [1], vi vay
anh hudng cua nudc ngot gan nhu khong dang
ké. Vinh c6 hai ctra théng v6i ving nudc bén
ngoai. Ctra phia dong hep hon (rong khoang 3-
4km) thong ra vinh Lan Ha c6 dién tich khoang
33km’, ctra phia nam rong hon khoang trén
6km thong ra bién Pong (hinh 1).

Day 1a khu vuc mang dic diém chung cia
thuy triéu Vinh Béc B9, thudc loai nhat triéu
déu nhung cham pha hon & Hon Dau tir 20 - 30
phat. Két qua théng ké d6 cao muc nudc tai
Hon DAu trong bang thuy triéu 3 nim gin day
(2016, 2017 va 2018) [8] cho thdy khoang 2/3
thoi gian cac ngay trong ndm bién do tridu dao
dong & muc 1,6 - 2.9m. Khoang thoi gian con
lai 13 cac gi tri bién d6 ¢ muc thap hon va cao
hon. Trong d6, bién d¢ triéu 16n hon hogc bang
3m chi chiém vai chuc ngay trong nim. Vi vy,
& day hai gi4 tri bién d6 triéu trung binh 13 1,8m
va bién d6 triéu cuc dai la 3m da duoc sir dung
dé tinh toan ti 18 trao d6i nude khu vuc nghién
ctru. Két qua thé hién & bang 1.

Bang 1. Ti 1€ trao ddi nude khu vue vinh Bén Béo

Bién do tridu (m) 1,8m 3m
Hé s6 dong 0,7 0,5 0,3 0,7 0,5 0,3
Ti 1¢ trao déi nugc 0,016 0,027 0,038 0,046 0,077 0,18
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Hinh 1. Anh vé tinh khu vyc nghién ctru.

(=]
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Hinh 2. Két qua udce tinh ham lugng Chl-a ndm
2017 (trong diéu kién bién d¢ trieu trung binh).

Cac két qua uéc tinh tir hoat dong nudi
2017 cho thay, mdi ngay khu vuc vinh phai tiép
nhan khoang 98,7kgP tir hoat ddng nuoi. O diéu
kién bién d6 triéu trung binh, lwong phat thai
nay dan dén sy gia ting cta sinh khoi TVPD
vuot ngudng cho phép khi ti 18 trao dbi nudc
yéu dén trung binh (hinh 2).

Trong truong hop néu tinh thém luong dinh
dudng dugce dua vao tir cac ngudn khac va gia
sir luong nay bang 1/3 lugng phat thai tir hoat
dong nuodi thi mirc d6 an toan ddi voi sb luong
c4 nudi dang ton tai khong duge dam bao baoi
céc gi4 tri nong do Chl-a tuong tng déu xap xi
hodc vuot mure gidi han cho phép (hinh 3).

O diéu kién bién d¢ tridu 16n, ti 1¢ trao doi
nude ciing ting 1én dang ké. Do viy, voi cing
luong chat thai nuoi, gia tri ham lugng Chl-a
tuong ung déu thdp hon so voéi ngudng cho
phép (hinh 4), tham chi ké ca khi lugng chat
thai dinh dudng ting thém gip rudi, tuc 1a khi
c¢6 thém lugng dinh dudng tir cac ngudn khac
bang 1/2 (hinh 5).
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Hinh 3. Két qua udc tinh ham lwong Chl-a nim
2017 khi luong dinh dudng tang thém 1/3 (trong
dieu kién bién do triéu trung binh).
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Hinh 4. Két qua udc tinh ham luong Chl-a nam
2017 (trong diéu kién bién do triéu 1on).
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Hinh 5. Két qua wdc tinh ham lwong Chl-a nim 2017
khi lwong dinh dudng tang thém 1/2 (trong di€u
kién bién do tricu 16n).
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Hinh 6. Két qua udc tinh ham lugng Chl-a nam 2008
(trong diéu kién bién d¢ trieu trung binh).
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Hinh 7. Két qua udc tinh ham lwong Chl-a nam 2008
khi luong dinh dudng tang thém 1/3 (trong di€u kién
bién do tricu 16n).

Céc két qua uée tinh tir hoat dong nudi nim
2008 (la nam c6 hién tuong ca nudi chét hang
loat) cho théy do mat do léng nuoi l6n, lugng
phat thai dinh dudng tir hoat dong nudi ciing rat
lI6n. Theo udc tinh, luwgng nay la
136,3kgP/ngdy. Tuong tng voi didu kién moi
truong & cac murc trao ddi nude khac nhau véi
cung diéu kién bién do tridu trung binh, ham
lugng Chl-a phat sinh tir chét thai nudi luén
vuot ngudng cho phép (hinh 6), tic 1a ludn
vuot qua kha nang mang cua khu vuc.

Nhung véi diéu kién bién do triéu 16m,
lwong phat thai ndy van nim trong kha ning
mang cta khu vyc. Tuy nhién, néu cong thém
luong dinh dudng tir cac ngudn khac v6i ham
lwong gia thiét bang 1/3 thi ham luong Chl-a
tuong tmg s& vuot mirc chiu tai khi ti 18 trao doi
nudc qua nho (hinh 7).

Céc két qua wdc tinh theo quy hoach dén
nam 2020 cho thy, v6i sé 16ng nudi giam con
2.720 6 1dng, san lwong trung binh 270 - 320kg/
6 16ng, mdi ngay luong chit thai tuong tng
duoc dwa vao vuc nudc sé lan luwot la
51,8kgP/ngay la 50,3kgP/ngay. Tuong tng vdi
lwong chét thai nay, gia trj ham lwong Chl-a &
muc cao nhét (trong diéu kién bién do triéu
trung binh va hé s6 dong quay tr¢ lai 16n) ciing
chi dat 11pgChl-a/L tic 1a van dudi gidi han
cho phép.

Nhu véy, trong diéu kién bién do triéu 16n,
kha nang mang cia moi truong ciing 16n hon.
Néu ti 16 trao dbi nuge t6t, moi trudng cang ¢o
kha nang chiu tai t6t. Nhung nhimg diéu kién
nay khong ton tai thuong xuyén, sé luong ngay

co bién do tridu 16n chi dao dong tir 25 - 35
ngdy trong nim. Cac ngdy con lai phd bién &
bién do tridu trung binh nén cac két qua tinh
trong diéu kién nay gan voi thuc té hon.

Tuy nhién, néu bién do triéu qua nho, nhét
12 vao cac thoi ky triéu kém, kha ning mang
cua khu vuc s& bi han ché. Khi d6, chi riéng
chit thai tr hoat dong nudi, ké ca trong
truong hop quy hoach ciing vuot qua stc tai
cua khu vuec.

3. Két luan

Kha ning mang d6i véi hoat dong nudi
trdng ciia mot khdi nude co thé duogce tinh toan
dua trén ham lugng dinh dudng phat thai tu
hoat dong nudi (hoac bao gém ca cac nguén
bén ngoai), ti 1& trao d6i nudc va nguy co bung
phat cua to.

Véi cac gia thiét va diéu kién yéu cau dé
gidi cac phuong trinh, phuong phap udc tinh
dugc dé cap rat phu hop cho viéc danh gia sirc
tadi moi trudong cuia cac vinh triéu nho, nude
néng ven bd nhu vinh Bén Béo.

Céc két qua ting dung cho thdy khu vuc
nghién ctru dang co6 dau hiéu b1 de doa badi hoat
ddng nudi néu sd lugng 1dng nudi van tiép tuc
duy tri nhu nam 2017.

Véi s6 lugng 10ng nudi phat trién nhu nim
2008, kha nang mang cua mdi truong bi qua tai
rat lon va hau qua da duoc kiém chung trén
thue té.

Nhitng udc tinh trén co s& quy hoach cho
thay, san lugng nuoi va so 16ng nudi theo du kién
déu nam trong ngudng an toan cua mdi trudng.
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Model of Estimating the Aquaculture Carrying Capacity for
Shallow-Water Tidal Embayments;
Model Application to Ben Beo bay, Cat Ba Island, Hai Phong

Trinh Thi Le Ha

Faculty of Hydro-Meteorology and Oceanography, VNU Hanoi University of Science,
334 Nguyen Trai, Thanh Xuan, Hanoi, Vietnham

Abstracts: Model was developed to estimate the production carrying capacity of water bodies
based on nutrient inputs from aquacultures, flushing rates and the risk of algal blooms for Shallow-
Water Tidal Embayments. Model was applied to Ben Beo bay, Cat Ba Island, Hai Phong. The results
suggest that nutrient loadings from cage-culture practices in 2017 were greater than the carrying
capacity of Ben Beo during low and average tidal exchange. The emission of nutrients by fish cultures
in 2008 into water body was greater than the sustainable carrying capacity. The aquaculture
production in Plan has not overcome Ben Beo’s carrying capacity even during low tidal exchange.
However, during neap tide, carrying capacity has been able to overcome.

Keywords: Carrying capacity, nutrient, aquacultures.



