NGHIEN CUU LAN TRUYEN BENH THUY SAN TRONG HE THONG
NUOI CO KENH CAP NUOC VA KENH THOAT NUGC

KET HQOP — PE XUAT MQT SO MO HINH THiCH UNG
Pham Vin Song'

Tém tat: Trong thoi gian qua thiee té xdy dung va phdt trién cdc hé théng thuy loi phuc vu nudi
trong thuy san van con sir dung két hop hai hinh thirc cdp nwée va thodt mede giong nhw canh tac
néng nghiép nhung khdc vé quy mé va hinh thirc céng trinh (nhat la déi véi cdc hé thong nudi
quang canh va nudi tw phdt). Phan 1om cdc hé thong ndy déu cé nhitng ddc diém chung la viéc cung
cdp nuwde va tiéu thodt nuwde cho cac ao nudi la déu dwa vao mot dwong kénh. Tham chi trén ca mot
hé thong I6n (nhiéu ha) ciing chi cé mot kénh cap va thao mede két hop. Viéc bé tri hé thong cdp
thodt nwée nhw viy da anh hieong trye tiép dén nguon nuwde cung cdp cho cdc ao nuédi, do dé tinh
hinh cdp mude va thodt nuwée la khéng chi dong dwoc trong cdc ao nudi. Mat khédc do sy ding
chung mot kénh cdp két hop kénh thodt nén sw dnh hwéng truc tiép tir nguon nudce thai dén nguon
nudc cap cho thuy san la rat Ién. Thuce té cho thdy cdc ao nudi thuy san khi da bi dnh hudéng ciia 6
nhiém nguén nwée thi kha nang rii ro la rdt cao, dnh hwéng triec tiép dén san lwong nuédi trong
thity san. Nghién cieu nay sir dung 1y thuyét lan truyén thanh phdn nguén nuée dé tinh todn lan
truyén thanh phdn nieéc mang mam bénh trong mot hé théng ao nudi cé kénh cdp va kénh thodt két
hop. Két qua cho thdy rang nguon nuwée ban, mede bénh lan téa rdt nhanh va réng trong hé thong.
Tinh luu citu ciia nguon nwéc trong hé thong rat cao, kha ndng trao déi nwée thap & xa cdc kénh
chinh, trong cdc kénh thir cdp, ddc biét thap ¢ cudi kénh cut. Tir két qud mé phong, nghién ciru
budc dau da dé xudt mot s6 mé hinh nudi trong thity san cé thé dp dung cho cdc vimg thudc Pong
bang séng Ciru Long.

Tir khéa: M6 hinh thiy liuc; truyén chat; cap nudc; thoat nude; nudi trong thiry san

1. PAT VAN DE

O Pong bang Song Ciru Long, nganh nghé
nudi trong thiy san (NTTS) dd nhanh chong
phat trién suét hon 2 thap ky qua va c6 nhiing
dong gop 1on cho nén kinh té qubc gia. Trong
vong 10 nam tir 1995 dén 2005, dién tich nudi
trong thiy sin ving Pong bang di ting hon
2,37 lan va san luong ting vot hon 3.68 1an ([1],
[2]). Rat nhiéu cic md hinh, hé¢ thong nudi trong
thiy san dang dugc ap dung va phat trién manh
mé. Tuy nhién phan 16n cic hé thong nay déu co
nhirng dic diém chung 1a viéc cung cip nudc va
tiéu thoat nude cho cac ao nudi 1a déu dua vao
mdt dudng kénh. Tham chi trén ca mot hé thong
16n (nhiéu ha) ciing chi c6 mot kénh cap va thao

"' Co s6 2 — Pai hoc Thiy loi.

nude két hop. Viéc bd tri hé thong cap thoat
nude nhu vy da anh huong tryc tiép dén ngudn
nudc cung cap cho cac ao nudi, do do tinh hinh
cap nudc va thoat nude 1a khong chu dong dugc
trong cac ao nudil. Mat khac do sy dung chung
mot kénh cip két hop kénh thoat nén sy anh
huong truc tiép tir ngudn nude thai dén ngudn
nudc cip cho thuy san 1a rt 16n. Thyuc té cho
thiy cac ao nudi thuy san khi di bi anh hudng
ctia 6 nhiém ngudn nudc thi kha ning rii ro 1a
rit cao, anh huong truc tiép dén san luong nudi
trong thity san.

Trong thoi gian qua thyc té xay dung va phat
trién cac hé thong thuy loi phuc vu nudi trong
thuy san van con sir dung két hop hai hinh thirc
cap nudc va thoat nude gidng nhu canh tac nong
nghiép nhung khac vé quy mo va hinh thic
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cong trinh (nhat 1a dbi voi cac hé théng nudi
quang canh va nudi tu phat). Viéc sir dung két
hop cac loai cong trinh nhu viy phin nao da
lam gidm tinh hi€u qua cua m6 hinh nudi, hon
nira vin dé phat sinh dich bénh ddi v6i thuy san
1a kho ¢6 the tranh duogc.

Do dic thu riéng ciia viéc nudi trong thuy san
1a diéu kién tién quyét vé moi truong sdng phai
dam bdo trong sach, do d6 mdi truong nudce la
yéu td ¢6 anh huong truc tiép dén qua trinh sinh
truong va phat trién cta thuy san. Nghién ciru
co s khoa hoc cua viéc tach biét cong trinh cép
nude va cong trinh thao nude trong cac hé thong
nudi trong thuy san nham tao ra mot hé thong
cong trinh hoan thién va dong bd, phuc vu cho
phat trién bén vitng ngudn loi thuy san trong
tuong lai van chua duoc dé cap dén trong nhiing
nghién ctru trude ddy. Dé khic phuc nhitng han
ché vé mit moi truong sdng, giam thiéu bat loi
vé moi trudng va cai thién diéu kién k¥ thuat ha
tang cho cic hé thong nudi trong thuy san phat
trién bén vitng va c6 diy du co cd khoa hoc khi
nhan rong mo hinh, thi cdng tac nghién cuu co
s& khoa hoc cua viéc tach biét cong trinh cép
nude va cong trinh thao nude trong cac hé thong
nudi trong thuy san 1a rat can thiét.

2. UNG DUNG LY THUYET LAN
TRUYEN NGUON NUOC TINH TOAN
LAN TRUYEN MAM BENH THUY SAN
TRONG HE THONG NTTS CO KENH CAP
KENH THOAT DUNG CHUNG

Trong gan mudi nim tro lai ddy, dé giai
quyét cac bai toan lan truyén ngudn nudc nhu
lan truyén nguon nudc midn, nudc chua, nudc
nhim ban, pht sa, mdm bénh... trong cic hé
thong thuy loi da muc tiéu, nhém nghién ciru
thuéc Vién Khoa hoc Thuy loi Mién Nam
(Nguyén An Nién, Tang Ptrc Thing, T6 Quang
Toan, Nguyén Thanh Hai, Nguyén Viét Diing,
Pham Van Song va nnk [3],[4], [5], [6], [7], [8])
da phat trién va tng dung mot cong cu moi 1a
‘Ly thuyét lan truyén cac ngudn nudc trong hé
thong séng kénh’, mot phuong phap tinh mdi,
hién dai, da niang giai quyét cac vin dé vé ngudn

nuéc; di tng dung giai quyét tot nhiéu van dé
phuc tap, dac biét 1a cac hé théng nudi tréng
thuy san...

Ly thuyét lan truyén ngudén nudc trong hé
thong song kénh xem xét ngudn nudc trong hé
thong bao gém cac ngudn nudc thanh phan khac
nhau. Thong qua viéc khao sat cac ngudn thanh
ph?m nay, roi tir d6 danh gia dinh luong vai tro
tac dong cua tirng ngudn va toan dong, gitp dua
ra cac thong tin diéu khién, kiém soat dén timg
ngudn (hinh 1).

Pthai-sh

Pthai-sh

Pbién

Hinh 1. So hoa cac nguén nuwoc trong mot hé
thong nudi tréng thiy san ven bién [3], [8]

Bai toan chinh duoc gidi thiéu ¢ day 1a bai
toan lan truyén nudc mang mam bénh theo
duong nude va lan truyén nudc ban trong hé
thong ao nudi c6 kénh cap va kénh thoat két hop.

Pé minh hoa dong thai cia ngudn nudc mang
mam bénh anh hudng cua toi hé thong dudi day
xét mot so do tinh don gian, thuong gip trong
thyc té minh hoa hé thong nudi trong thiiy san
c6 kénh cap, kénh thoat két hop (hinh 2).

Céac kénh c6 mat cét 1a dang chua nhat, thong
sO hé thong thé hién trén bang 1. Piéu kién bién
ngudn ngot Q = 5 m’/s, bién tridu bién Z(t) co
bac nhu & My Thanh. O ddy coi mam bénh nam
trong kénh cap 2 (BR2).
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Q
Kénh cip 3 BR4-1
Kénh chinh . £
(MainBranch) Kénh cap 2 BR4
T
Kénh cip 3
| | BR4-4
D
DI D2 D3 D4
| | | J/ Kénh cép 2 BR3
C
Cl C2 C3 C4 Ving nude chira
I I ] mam bénh
B
Bl B2 B3 B4 énh cip 2 BR2
A I I I Kénh cip 3
Al A2 A3\ A4 BR1-4
f ‘ Kénh cdp 2 BR1
Z(t)

Hinh 2. So' d6 mang lwdi kénh tinh todn

Bang 1: Cac thong s6 hé thong kénh tinh toan

Cong trinh L (km)|B (m)| Z day (m)
Kénh chinhcap 1 | 75 50 -5
(MainBranch)

Kénh cap 2 14 15 -3
Kénh cap 3 3 7 2,5

Hinh 3, 4, 5, 6 thé hién sy lan truyén mam
bénh thily san thé hién bang sy thay d6i TPN
mang mam bénh doc theo cac kénh chinh, kénh
nhanh. Két qua cho thdy rang ngudn nudc ban,
nuéc bénh lan téa rat nhanh va rong trong hé
théng. Tinh luu citu cua ngudn nudc trong hé
thong rat cao, kha ning trao d6i nudc thip & xa
cac kénh chinh, trong cac kénh thtr cap, dic biét
thip & cudi kénh cut. Phan giira, cudi cac kénh
cap 2 va cap 3: Kho thau rira nhung ciing kho
nhiém bénh, ban tir ngoai lai mang téi. Do do,
trong khai thac hé théng, quan Iy phai rat chi ¥
dén viéc bao vé moi trudng khong chi & kénh
16n ma con & cac kénh thi cip. Néu kénh cp va
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thoat tach roi nhau thi kha ning liy nudc tot tir
kénh chinh 1a rt 16n, hon hian phuong 4n kénh
chung va ciing han ché lan bénh trong hé thong.

Xét theo tidu chuan bao vé ngudn nudc thi
mdi hé thng, theo mot hinh thirc canh tac sé co
modt gioi han toi da vé dién tich canh tac thiy
san trén dién tich ty nhién. Gidéi han nay phu
thudc rat manh vao vi tri cia hé théng, tac dong
cac ngudn nude. Khi thiét ké hé thong can chi ra
gi6i han nay. Can hét strc than trong khi thiét ké
dé han ché lan nhidm cho hé thong.

Ty e TN (35

100
950

Su thay doi theo thoi gian cua ty le thanh phan nguon nuoc benh doc theo kenh nhanh cap 2 BR2

622008 11220 212208 2622008 232008 732008 1232008

Hinh 3 Sw thay doi TPN bénh‘dpc theo kén}g
nhanh cap 2 BR2, tqi cac vi tri dau cac kénh cap 3

51



YNG9I Su thay dol TPN mang benh theo tho gian tai cac vi i cuoi kenh cap 2 BR 1-4, BR 2-4, BR 3-4, BR 4-4

Hinh 4. Su thay doi 1y le nguon nioc mang mam
bénh cudi cdc kénh cdp 2
(tai cac vi tri A4, B4, C4, D4)

L] ‘Thay doi ty le nguon nuoc benh doc theo kenh BR2 tai thoi diem 4-2-2008 12:00:00 Ty le TANGK)

Hinh 5. Ty l¢ ygu(fn nuwoc bénh doc theo kénh
cdp 2 BR2 sau 3 ngay

eter] ‘Thay doi ty le TPN doc theo kenh BR3 tai thoi diem 1-2-2008 18:00:00 Tyle TN (6]

Nudc benh

| bat dau di vao

Hinh 6. Ty l¢ nguon nudc bénh doc theo kénh
cdp 2 BR3: sau 6 gio, khoi 6 nhiém da bt dau
lan dén dau kénh BR3

3. PE XUAT SO PO BO TRi HE THONG
KENH CAP, KENH THOAT CHONG VUNG
NUOI TRONG THUY SAN

3.1. Mé hinh cip thoit nuwéc riéng biét
theo mit bang

Hé thdng cap thoat nudc riéng biét theo mit
bang c6 hiéu qua rat 1on dbi voi nudi thuy san,
nhung doi hoi ngudn von 16n ciing nhu mat dién
tich & dao thém kénh (hinh 7). Hé thong thuy
loi c6 kénh cip thoat nudc riéng biét cang 1on

thi hiéu qua cang cao nhung yéu cau ngudn von
rat 16n. Néu chi tach biét duoc kénh ndi dong thi
vbn bo ra thap va hiéu qua ciing thap. Néu hé
thdng thiy loi c6 kénh tach biét 1a kénh cép 2, 3
hoac cép 1 thi hi€éu qua s€ cao, tuy nhién von
cling cao hon. Do vay, tuy theo mat do nuoi,
murc 1iy lan bénh va kha ning vén ma cic nha
dau tu s& chon hé théng thuy loi tach biét kénh
cap thoat nude dén kénh cip may.
Vé wu diém ciia mé hinh nay:
- Téch biét 2 ngudn cap thoat nuwdc nén mic
d6 gay bénh tat cho ving nudi thap hon
Van hanh don gian cho tirng nong ho
Vé nhwoc diém ciia mé hinh nay:
- Maét dién tich dat dé b tri thém kénh, von
dau tu dao kénh
Céac nong ho rat kho quy hoach dé ndi voi
hé théng kénh nha nudc vi dat dai khd c6 thé
sang nhuong cho nhau
Von dau tu rat 16n va khé thuc hién dbi
v6i kénh cap 3, 2.
3.2. Mé hinh cip thoit nwéc riéng biét
theo thoi gian
Nguyén 1y 1 xay dung hai cong mot chiéu &
dau kénh va cudi kénh cip thoat nudc chung
(hinh 8). Khi nudc thuy triéu 1én cong dau kénh
s€ mo cho nudc vao kénh, lic nay cac ao nudi
s& ldy nudc vao ao vi c6 ngudn nudc sach va
muc nudc 16n. Pong thoi cong cudi kénh s&
dong khong cho nudc vao kénh. Dong chay
trong kénh lic nay c6 chiéu tir dau kénh dén cudi
kénh. Khi nudc thiy triéu rat, cong dau kénh s&
dong lai, con cdng cudi kénh s& mo, nudc s& tir
trong kénh chay ra, cac ao nudi sé dong loat thoat
nudc ra kénh vi myc nudc trong kénh da bi ha
thip. Dong chay trong kénh lic nay ciing c6
hudng chay tir dau kénh t6i cudi kénh.
Uu diém ciia mé hinh cdp thodt nude riéng
biét theo thoi gian:
- Khong phai dau tu thém kénh
- Giai quyét kha tt van dé 1ay nhi®m ngudn nudc
- Khong gay ling dong long kénh do dong
chay trong kénh lac nao ciing chay 1 chiéu, han
ché duoc vdn nao vét kénh
Nhuwge diém cia mé hinh cdp thodt nuéc
riéng biét theo thoi gian:
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- Phai dau tu cdng 1 chiéu

- Cung chung 1 kénh nén ngan chan dich
bénh khong cao bang giai phap dung 2 kénh cip
thoat riéng bi¢t

- Van hanh iy nudc phai theo quy trinh thoi
gian theo thiy tridu.

- Giao thong thuy kho khan vi phai di qua
cac cong

+ Kénh thodt R i
il

= AONUOL A0 NUOL ;
2 :
= . =
s +  KemCip @

.

AONUOI AONUOL

A
- Kénh thodt

Hinh 7. M6 hinh cdp thodt nude riéng biét

theo mdt bang

(THQI GIAN CAP NUGC)

w Ao nudi Ao nudi
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£4 3
1 L2
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v v t
Ao nudi Ao nudi
T —

Hinh 8. M6 hinh cdp thodt nude riéng biét
theo thoi gian

3.3. M6 hinh nuéi thiy sin min — ngot &
vung giap rang man ngot

Hién tai cac céng ngan man c6 nhi¢ém vu cho
tiéu thoat nudc tir trong dong ra, ngian khong
cho nuéc min vao ddng. Do vay muén liy nudc
min vao dé nudi tdm 1a khong thyc hién duoc.
Néu nhu cai tién cong co thé md dugc chiéu
nguoc lai cho nudce bién vao thi ding mot cong
cho nudc bién vao dong theo 1 chiéu chi c6 thé
vao. Nudc midn sé& cung cip cho cic ao nudi va
thai ra mot kénh nhung khong quay duoc chiéu
nguoc lai vi cong chi co 1 chiéu liy nude. Mat
khac mot cong khac chi cho nudc thoét 1 chiéu
ra bién. Nhu vay ta co quy trinh van hanh nudc
s& di 1 chiéu trén tat ca cac kénh (hinh 9). Tuy
nhién phia trong dong can xdy dung cac cong
ngan khong cho nudc man vao sau vung ngot
hoéa. Khi vao mua cdy laa thi cac cong phia
ngoai lam nhiém vy ngin mdn va cac céng phia
trong m¢ ra cho nudc ngot vao.

Céc nghién ctru cua Lé Sam &nnk [9] da dua
ra dugc nhu cau nude cho mé hinh va so bd kich
thudc mit cit kénh muong va cac cong trinh trén
kénh (hinh 10). Cin ct dic diém ché d6 thuy
tricu, nguén nudc ngot, co cAu bd tri mua vu gitra
nudi trong thity san va nong nghiép, ché do nudc
yéu cau cho tom va laa. Két qua tinh toan hé sb
cap thoat nuéc cho mo hinh.

- P6i véi lna: He sb cap qtudi= 1,1 Us/ha, hé
s tiéu qtiéu = 3,47 Us/ha.

- Péi voi tom: Hé sb cp qeap = 14 I/s/ha, hé
s6 thodt qthoat = 22 I/s/ha.

(THOI GLAN NUO1 TOM])

KENI MUTEC MAN

t . .
h - - KENH NUOCNGOT
T |t
.
t v, ) +
\ - e - = KENH NUGC NGOT

Hinh 9. M6 hinh nuoi thuy san man — ngot
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MAT BANG

Muong trii Cong thodit nude LJ] ’

Muong tri

>

I
|>

Rudng lda

Mugng tri

Cira 18y muée Mung trii

MAT CAT A-A
Chiéu dai rudng tom - lia

e Chiendii Mungiri .\ Biskenh thodt

Vi muong trd

| Rong mitinudc |
‘ Muong tri

| Rong mi:Y e | Rudng lta
‘ Muong tri ‘ ‘ ‘

Kén
- Kénh Thodt Cap IV
F '
'

Mii kénh ci Mii muong tri

Mii kénh thoit

Hinh 10. Mé hinh thiy loi ndi dong phuc vu
tom - lua trén vung sinh thai nuoc lo ([9]).

3.4. M6 hinh nuéi thiy sidn trén vung sinh
thai nwéc man

Trén co s& dic diém nguén nuoc, kha nang
cAp man va ngot bd sung khi can (vé mua khd),
cac phuong phdp va quy trinh nuo6i thuy san
(quang canh, quang canh cai tién, thim canh,
ban thAm canh), cac yéu t6 chi tiéu vé d6 man,
yéu cau ché do nudc cho tdm va trong trudng
hop cip nudc cang thang nhat. Két qua tinh toan
hé sb cép thoat cho m6é hinh TLND phuc vu
nudi chuyén tom.

- Bbi v&i mo hinh thAm canh: Hé $b cép Qcép
= 14,32 /s/ha, hé s6 thoat quos = 17,85 I/s/ha.

- Pdi v6i md hinh quang canh cai tién: Hé sd
CAp qeip = 12,3 Us/ha, hé sb thodt ques = 17,22 Us/ha.

AN

MAT BANG AO NUOI TOM (CO AO LANG VA XU LY)

!

3 Céng thodt nude [
Bdjao ling

va 20 nudi

Kénh Cip cd

I>

AOXULY
20%

AO LANG
30%

AONUOI
50%

Cita 18y nude

Cong 14y nude

(J; MAT CAT A-A

Chigu dai a0 nudi tom

Biyao xirly
va kénh thodt

Biskénh cip B3 a0 nudi

Vi a0 ling

Vi ao xirl
Bao ling o

Chitu dai Ao nuoi

Kénh Cip CapIV [

Kénh Thodt Cap IV

Muc nude Max

Muk nuide Min
e

Mii kénh cip

Hinh 11. Mo hinh TLND phuc vu nuoi chuyén
tom trén vung sinh thai nuoc man (Lé Sam
&nnk [8])

4. KET LUAN

Nuodi tréng thuy san ving DPBSCL ludn ¢
vai tro quan trong trong phat trién kinh té - xa
ho1 n61 chung, dac biét thuy san c6 dong gop
16n vé xuat khau cho nganh thiy san ca nudc.
C6 thé thiy rang thanh cong hay thit bai cua
cac mO hinh NTTS trudc day phu thudoc vao
rat nhidu yéu t6. Nhitng thanh cong ban dau
¢ thé 1a do khi d6 méi trudng nudc con tot,
viéc nuoi tréng chua phat trién O at, tran lan,
dé kiém soat dich bénh, con giéng dugc kiém
dich k... V& nguyén nhan that bai: giai doan
trudc ddy chua c6 mod hinh niao vé thuy loi
phuc vu thiy san, do vay viéc cap thoat nudc
cho tirng loai thuy san chua dugc tinh todn chi
tiét, cu thé va phu hop. Van dé 6 nhiém do
chét thai tir cac ao nudi dién bién rat phirc tap,
day ciing 1a ngudn gy bénh chu yéu khién
cho tdm din tdi tdbm bi chét hang loat. S
lugng ho nudi méi phat trién ting vot dot biét,
khong theo quy hoach da gay tré ngai cho viéc
cap nudc ciing nhu xir 1y nudc thai, nay sinh
nhiéu van dé bat loi cho ving. Bén canh do,
két qua tinh toan tinh toan lan truyén cac mam
bénh trong hé thdng ao nudi thu duoc da chi
r0 cach thirc van dong cua khdi nude co nguén
gbc khac nhau trong hé théng kénh, ngudn
nudc ban lan truyén rat nhanh trong hé thong.
Néu kénh cép va thoat tach rdi nhau thi kha
ning liy nuéc tbt tir kénh chinh 13 rat 16n, hon
han phuong an kénh chung va ciing han ché
lan bénh trong hé thong.

Nhu vay hé thong cip va thoat nudc duoc bd
tri riéng bi¢t, khoa hoc s€ tao diéu kién cho viéc
nudi trong thuy san giam thiéu duoc rai ro do bi
6 nhiém ngudn nudc, gdp phan ting san luong
va nang cao hiéu qua nudi trong thuy san.
Nghién ctru nay budc dau di dé xuit mot sé mo
hinh nuéi trong thity san co6 thé 4p dung cho cac
ving thudc Pong bang song Ciru Long.
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Abstracts:

RESEARCH ON DISEASES POLLUTED WATER TRANSPORT IN A AQUACULTURE
SYSTEM WITH WATER SUPPLY AND DRAINAGE COMBINED CHANNEL -
PROPOSE MODELS FOR ADAPTATION

In recent years, the construction and development of irrigation systems serving aquaculture are
still using a combination of two forms of water supply and drainage like farming but different in
size and form works. Most of these systems design water supply and drainage of the pond in one
channel. Even on a large system (many hectares) and has only one combined channel. It has such a
direct impact to the water supply to the pond, so the situation of water supply and drainage are not
active. On the other hand due to the combined channel, the impact from waste water to supply
water for fisheries is very large. In reality, the fishery ponds were affected by water pollution, the
possibility is very high risk, directly affecting aquaculture production.

This study uses transmission components theory to calculate polluted water transport in a system
with combined water supply and drainage channel. The results show that polluted (diseases) water
spread rapidly and large in the system. As of perennial water source in the system is very high, the
low water exchange capabilities far the main channel, the secondary channels, particularly low at
the end of dead-end channels. From the simulation results, the study suggests several models of
hydraulic work for aquaculture which can be applied to the area of the Mekong Delta.

Keywords: hydraulic model;solute transport; water supply;irrigation; aqualculture.
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