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TAP CHi PHAT TRIEN KH&CN, TAP 12, SO 03 - 2009

UNG DUNG PHUONG PHAP DIEN TICH TRONG VIEC UOC TINH TR
LUONG CA KHAI THAC BANG LUOI KEO BPAY O VIET NAM

Vi Viét Ha, bang Van Thi
Vién Nghién ctru Hai sén
(Bai nhan ngay 04 thang 12 ndm 2007, hoan chinh stra chita ngay 05 thang 03 nam 2009)

TOM TAT: Ngudn loi ca tang day va gan day déng vai trd quan trong trong san luong
khai thac ca bién nudc ta. Viéc nghién ctru danh gia trir lwgng ngudn loi ctia doi twong nay la
nhiém vu hét strc can thiét nham dua ra cac tw van vé quy hoach, st dung hop 1y, bén viing,
bao ton va phat trién nguon lgi. Tuy nhién, danh gia chinh xac trir lvgng ca tai mot thoi diém
nao do rat phic tap va ton tai nhiéu han ché. C6 nhiéu phuong phép tiép can dé danh gia triv
lvgng ctia mot loai ca, phuong phap dién tich lIa mét trong nhiing phuong phap da va dang
duoc st dung pho bién hién nay trén thé gidi cling nhu cac nudc trong khu virc. Bai viét nay sé
diém qua mdt s cach tiép can bang phuong phép dién tich st dung trong danh gia trir luong
ca khai thac bang lugi kéo day & nudc ta trong thoi gian gan day.

Tur khoa: phuong phap dién tich, mat do phan b6, san lwgng khai thac, nang xuat khai
thac, hé s6 bién thién, trir luong, ca banh duong.

1.MO DAU

Theo tap tinh phan bd, nguon loi hai san bién Viét Nam cd thé dwoc phan theo cac nhdm
chinh nhw sau: (1) ca day va gan day; (2) ca ndi nhd; (3) ca noi 16n; (4) ca ran san hd va (5)
gidp xac. Nguon lgi ca day va gan day chiém vi tri rat quan trong trong san lvgng khai thac cé
bién clia nudc ta. Cac ving bién Vinh Bac B, Bong va Tay Nam B la cac ving bién co dia
hinh day kha bang phéng thuan loi cho su phét trién nghé luéi kéo day™. San luong khai théc
clia cac nghé kéo ludi day chiém ty trong kha cao trong tong san lvong khai thac clia Nganh
thly san, chinh vi thé, nghé ludi kéo day dwoc xem la mot trong nhirng loai nghé khai thac hai
san quan trong nhat & Viét Nam. Theo thng ké chua day di ndm 2002 thi téng s6 tau
thuyén lam nghé lugi kéo day cla ca nwdc khoang 20.441 chiéc chiém 27,2% tong lvong tau
thuyén khai thac clia ca nwéc. San lugng khai thac cla loai nghé nay déng gép khodng 43%
vao t8ng san lvong khai thac biént!.

Viéc diéu tra, nghién ctru ngudn loi ca danh dwoc bang lwdi kéo day & Viet Nam da co tir
lau véi muc dich chinh la tim hiéu sy phan b, bién dong ngudn lgi, sv da dang vé thanh phan
loai, trir lwgng tire thoi va kha nang khai thac cla cac loai hai san sdng & tang day. Két qua tur
cac chuyén diéu tra sé cung cap nhitng chi s6 sinh hoc nghé cé co ban tao co sé¢ khoa hoc cho
viéc quan ly nguon lgi, nghé ca va chi dao san xuat. Trit lwgng va kha nang khai thac nguon
loi lubn la nhitng con s6 dugc cac nha quan ly quan tam hang dau hién nay.

Bai viét nay sé trinh bay mét s6 phwong phap udc tinh tri lwong ca danh duoc bang ludi
kéo day da va dang dugc ap dung rong réi trén thé gidi cling nhu cac nwdc trong khu virc. DE
minh hoa, ching tdi chon loai ca banh dwong (Evynnis cardinalis) & ving bién Vinh Bac Bo
lam thi du dé chirng minh, so sanh.

2.PHUONG PHAP

Trit lvong tléc thoi cla céc loadi ca danh dugc bang ludi kéo day duoc woc tinh theo
phuong phép dién tich®™ & *31. Phuong phap nay dua trén mat do phan bé clia ca danh bat duoc
trén mot don vi dién tich lwéi quét qua.
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Trit lwong cé tirc thoi duoc Gulland™ mé ta dua trén quy luat phan bé chudn. Tuy
nhién nhirng nghién ctru sau dé chi ra rang, khi phan tich san lugng ca danh bat duoc
trén mot don vi thoi gian (ndng suét danh bat) thi ndng suét danh bat khong tuén theo
quy luat phan bo chuan. Trong truong hop nay, trir lugng sé dugc wéc tinh theo quy
luat khong chuan®® ® 1% 11121 Bgj véi cac loai don 18, Penington!® da dua ra phuong
phap tinh khac, trir lwgng dugc wéc tinh dua trén quy luat phan bé delta, la dang phan
b8 ma & do co cac gia tri nang suét khai thac bang 0. Céac phuong phap trén sé duoc
trinh bay cu thé nhu sau:

Uéc tinh theo quy luat phan bd chuan (Phwong phap Gulland, 1969)"!
Tri lwgng tire thoi (B) cla ca dwgc woce tinh theo cong thiic:
A

B =CPUA a=m 1)
Xl
Mat dd clia ca trén 1 don vi dién tich (CPUA, kg/km?) duoc uéc tinh theo cong thirc
CPUA = e @)
tv.h.X,

Trong d6: A la dién tich ving bién; X, la hé s6 thoat lugi; CPUE la san luong danh bat
trong 1 gio kéo luwdi (kg/gio); h.X, la dd m& ngang clia miéng lwéi; t 1a thei gian kéo lugi va
v & van téc dat ludi.

Dé tang do chinh xac khi wéc tinh trir lvgng, ving khao séat dugc chia thanh nhiéu dai do
sau khac nhau (n dai dd sau). Khi dé cong thic tinh trir lugng cho mdi dai do sau la:

Pr————
B, =CPUA | amin (3)
J
Xl
Trong d6: Bj la Trir lugng cla dai dd sau thv j; Aj la dién tich cla dai do sau thi j;
N
CPUA; la mat do trung binh clia ca trén mdt don vi dién tich (kg/km?) clia dai do sau thi j
(j=1+n).

Phuong sai clia trir lwong tai dai do sau thi j duoc tinh theo cong thic:
A.
Var(B,) =Var(CPUA, ).75 (4)
1
Trit lvong cla toan ving bién sé la tong trir lwgng clia cac dai do sau:

B=8 Bj (5)
j=1
Phuwong sai tinh theo cong thirc:
2
2eA 0o 1 3 | )
Var(B) = e * *a \CPUAj - CPUA (6)
éXlg n(n-1) j:l( )

Udc tinh trir lvgng khong theo quy luat phan bé chuan

Phuong phap pauly (1984)8

Khi phan tich s6 liéu san lugng ddi voi cac ho, loai hay nhom loai, thi s6 liéu san lugng
clia cac ddi tuong nay sé rat In hodc rat nho, tham chi co nhing tram nghién ctru khong bat
gap (san lugng bang 0). Nghia la ngudn so liéu dung dé tinh toan tri lvong khong tuan theo

Trang 104



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

TAP CHi PHAT TRIEN KH&CN, TAP 12, SO 03 - 2009

luat phan bo chuén. Trong trwong hop nay Pauly da dua ra phuong phap wéc tinh triv lugng
theo phén b6 logarit®®.
Phuong phéap tinh nay gdm cac buéc sau:
- Budc 1: Udc tinh mat do phan bé clia ca tai cac tram nghién ciru (CPUAIj, km/km?) theo
cac dai do sau.
CPUA. = c— 7
A tv.h.X, ")
Trong d6: CPUE;;: ndng suft danh bat (kg/gid) clia ca tai tram th i, dai do sau thd j; t 1a
thoi gian kéo ludi; v 1a van téc dat ludi va h.X; 13 dd md ngang ctia miéng ludi.
- Budc 2: Lay logarit tv nhién cla cac gia tri mat do wéc tinh dwgc & budc 1 (cong thém 1
vao gia tri CPUA;; truge khi logarit).
CPUAiJ'mg_scaue =In(CPUA,; +1) (8)

N
- Buéc 3: Tinh mat do phan bé trung binh (CPUA ;) va phwong sai clia gia tri mat do
phan bo (VarCPUA, ) thu duoc ¢ budc 2

c— 1 § eo—
CPUAJ-I o scal —emA CPUAIJ log_scale ©)
og_scale g -
_ 1 o o— 2
VarCPUAjlog_scale _—_1a (CPUAﬂlog_scale B CPUAJ |09_Sca|e) (10)

m: la s6 tram nghién ctru & dai do sau thi j.
- Budc 4: Tinh mat do phan bé trung binh hiéu chinh va phuong sai. (O buéc 2 cong thém
1 don vi vao CPUA; thi & day phai trir di 1)
Mat do phan b6 trung binh hiéu chinh cla ca tai dai do sau j

& VarCPUA; o
QC7PUA log_ scale =

caE— g Jlog_scale+ =

CPUA; =(exp 2-1) (11)
Phuong sai cla mat dd phan bé trung binh hiéu chinh (CPUA):
(VarCPUA

((2*CPUA +VarCPUA

VarCPUAj = exp Tlog_scale Jlog_scale)_ D) + exp

Hé s0 bién thién duoc tinh theo cong thic:

Ear(CPUA)j
CV;(%) = *100 (13)
CPUA

i
Tu buéc 1 dén bude 4 duoc tinh cho tiing dai do sau riéng biét.
- Budc 5: Tinh trlt lwvong ctia dai do sau j

a—

A, *CPUA;

Bj =X_J
1

Phuong sai clia trir lwong tai dai do sau j dugc uéc tinh theo cong thirc:

lot scale_l)
i (12)

(14)
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2

A, 0

VarB, :g—ki *VarCPUA, (15)
Xl (%]

- Budc 6: Tinh trr lvgng cho toan viing bién nghién ctru

Trit lvong clia toan ving bién sé la tong trir lwgng cla cac dai do sau

B. (16)

B= i

. moj

N

J
Khi d6 phrong sai clia tong trir lvgng (VarB) duoc tinh theo cong thirc

A A,
VarB =VarB, *-"2‘B+VarB2 *—AE+VarBj *—AB+ (17)

Heé s6 bién thién (CV, %) clia tong trir lvong:
CV (%) =@*100

Phuong phap pennington (1983)[9]

Goi n la tdng sO tram nghién ctru, m la so tram nghién ctru c6 san lugng va (n-m) la sé
tram nghién ctu khong c6 san lugng.

bat {LnCPUA}={Lncpuay, Lncpuay, ..., Lncpuay} la logarit ti nhién ctia CPUA cla céac

L _ ]

mé c6 san lugng, va: y = LnCPUA; t =Var(LnCPUA)

Theo Pennington 1983, gia tri CPUA trung binh va phwong sai sau khi logarit hoa sé dugc
tinh nguoc lai theo cdng thikc:

(18)

I—exp(y)G (t/2) m>1
|
CPUR = | iy m=1 (19)
I
10 m=0
1
I
im 14 aen 2 ou
exp(2 G2 (t m>1
enege:n- Eet F
I 2
Var(CPUA) = | e m=1 (20)
e N g
0 m=0
I
i
Trongdc’r
¥ V2014
-1 m-21)°""t 21)

G () 1+t ) e e
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Khi dé tinh dwoc gia tri CPUA trung binh va phuong sai thi trir lvgng sé duwoc tinh gidng
nhw cach tinh clia Pauly 1984.

3.Vi DU MINH HOA

Thang 5, 6/2003dy an ALMRV 11 da thuc hién chuyén diéu tra nguon lgi ca tang day va
gan day tai Vinh Béc Bo (phan bién clia Viét Nam). T6ng s& tram nghién ctru da thuc hién 1a
52 (Hinh 1). Ca banh duong la mot trong nhitng ddi twgng chiém ti 1€ kha cao trong san lugng
danh bat (10,43% téng san lvong) va xuét hién tai 47 tram nghién ctu twvong duong voi tan
suat xuat hién la 90,4%. Thoi gian kéo lwoi tai cac tram dao dong tlr 1-3 gio, toc do kéo tir 3 —
3,9 hai ly/gio. C6 thé thdy rang san lugng danh bét dao dong tuong déi I6n & cac tram khac
nhau. Bién dong Ién nhat & dai do sdu < 20 m nuwéc, dai do sdu 50-100 m nuéc san lugng danh
bat n dinh hon. K&t qua tinh toan mat dd, trir luong theo cac phuong phép khac nhau, cho
moi dai do sdu duoc trinh bay & Bang 1. Theo cach tinh tht nhét, téng trir lvong clia c& Banh
dwong vao khodng 12708 tan voi hé so bién thién CV=131%, theo cach tinh thi hai thi tri
lvgng cla loai ca nay nhd hon cach tinh thir nhét: 11 698 tan voi hé so bién thién CV= 37%.
Twong tu theo céch tinh tht ba thi trt lvgng |a 15816 v6i hé s6 bién thién CV= 49%. Nhin
chung hé so bién thién cao nhat tinh cho tirng dai do sau va toan ving nghién ctru déu ghi nhan
& phurong phap Gulland (1969) so véi hai phuong phap con lai (Bang 1).
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Hinh 1: So @6 tram nghién citu thang 5, 6/2003 tai Vinh Bc Bd

Bang 1. Két qua udc tinh trir lwong clia loai ca banh dudng bang phuong phap dién tich theo
cac cach khac nhau, cho céc dai do sau khac nhau va toan ving nghién ctu

Phuong phap bosau | Dién tich CPUA | VarCPUA | Biomass | CV

(m) (km?) (kg/km?) (tan) | (%)

1. Phan bd chuan <20 13700 86.12 20.31 2360 | 165
(Phuong phap Gulland, 20-30 16250 132.20 13.53 4297 88
1969) 30-50 20640 132.45 45.50 5467 | 161
50-100 16780 17.42 0.34 585 | 106

T6ng 67370 12708 | 131

2. Phan bé khdng chuén <20 13700 79.01 2.47 2165 63
(Phuong phap Pauly, 20-30 16250 126.88 1.21 4123 27
1984) 30-50 20640 117.00 1.81 4830 36
50-100 16780 17.27 0.02 580 27
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Téng 67370 11698 37

3. Phan b khdng chuén <20 13700 87.36 3.23 2394 65
(Phuong phép 20-30 16250 208.23 13.98 6767 57
Pennington, 1983) 30-50 20640 146.86 4.63 6062 46
50-100 16780 17.65 0.03 592 32

Tong 67370 15816 49

4. THAO LUAN

Uéc tinh trit lvong ca tang day bang phuong phép dién tich da dugc st dung rét lau, co
tinh kinh dién trong cac chuong trinh diéu tra ngudn loi bién bang ludi kéo day. Mot trong
nhirng muc dich clia phwong phéap nay la dwa ra cac chi s6 vé do 16n ctia nguon lgi trong ving
bién nghién ctru. Tuy nhién, cd rat nhiu nguyén nhan khac nhau tac dong dén két qua danh
lwdi, ma diéu nay anh hrang dén két qlia tinh toan. Tuwu chung lai, cd thé ndi hai nguyén nhan
chinh &nh huéng dén két qua tinh toan la phuong phap thu mau va tap tinh sinh hoc clia d6i
tuong khai thac.

Céc tham s6 can thiét cho viéc tinh toan la: san luong ca danh bét, thoi gian kéo ludi, téc
do kéo lugi, dd mé ngang cta miéng ludi va hé s6 thoat lugi cia ca® 1. Mot trong nhitng
tham s6 quan trong, anh huéng truc ti€p dén két qua wéc tinh trir lvong la hé sb thoat lwdi cla
ca (Xy). Tuy nhién, X; rat khé xac dinh, nhiéu loai ca c6 khuynh huéng thoat ra & phia trén,
phia dwéi hoc boi ré ra hai bén khi bi tac dong clia luéi kéo t6il°l. Hé s6 thoat lu6i con phu
thudc vao tirng loai ca riéng biét va kich thuwdc mat ludi st dung. Néu Idy gia tri X,=1 thi
ngui ta gia thiét rang toan bd céa bat gip trén dudng di cla ludi déu bi gitt lai & dut ludi. Tuy
tirng vung bién khac nhau ma cac hé s6 thoat ludi duoc ding khac nhau. Dai véi viing bién
nhiét d¢i, qua nhidu nghién ctu khac nhaut * ® cho thay hé s6 thoét luéi (X;) ndm trong
khoang 0,4 — 0,6; gia tri trung binh 0,5 dugc coi la t6i wu va duwoc st dung rong rdi hon, nd
dugc xem nhuw giai phap trung gian, cd thé thap vai loai nay nhung cao voi loai khac.

D6 mé ngang miéng lwgi (hX,: h la chiéu dai giéng phao; X, la hé s6 quan hé gitra chiéu
dai giéng phao v6i d0 m& ngang miéng lwéi) cling la tham s6 anh hwdng nhiéu dén két qua wéc
tinh trir lvong. V@ nguyén tic dd m& ngang cda ludi phu thuge vao nhiéu yéu té khi né hoat
dong nhu tdc do dat ludi, do sau noi khai thac, dong chay va tham chi ca mat do clia nudc bién
v.v. Trong cac nhan t6 trén thi toc dd dat ludi 1a nhan t6 quan trong nhat anh hudng dén do
mé ngang cla lugi. Nghién ctu cla Paulyt”) chi ra réng & viing bién Bong Nam A, gia tri X,
dao dong tlr 0,44 — 0,6; gia tri 0,5 dwoc khuyén cdo la tot nhat khi tinh toAn d6 mé ngang cla
lwéi.

Phurong phap wéc tinh tri lwgng dua trén quy luat phan bd chuan va phan bd khong chuén
déu co cach tiép can gidng nhau. & quy luat phan b6 chuén, Gulland™ gia thiét réng phan bo
clia ca & bién la dong déu gitra cac viing khac nhau, gia tri mat dé phan bé (CPUA) trung binh
va phuong sai clia mat do duwoc tinh theo phuong phap thdng k& mé ta. Tuy nhién, khi xét dén
phan bd cla cac loai hay cac nhém loai thi thuc té phan bd clia ching khdng phai la phan b6
chudn. Theo Bing Ngoc Thanh® thi cac loai ca khac nhau cé tap tinh phan bé khac nhau.
Phan b cla cac loai ca day con phu thudc vao do sau va nén day ca ving bién.

Paulyt” ® phat trién tiép cach tinh ctia Gulland (1969)F! béng cach logarit hoa so liéu
CPUA (quy luat phan bé logarit chuén), CPUA chudn duoc tinh nguoc lai bang cach khac, nd
chiu &nh huéng truc tiép cla gia tri phuong sai, CPUA sé 1én khi phuong sai 16n va nguoc lai.

Khi tién hanh diéu tra tri¥ lvong ngudn loi bién, san luong danh bat dugc cla cac loai ca
tai cac tram nghién ctru bién dong rat I6n, san lwong danh bét co thé cao, thap tham chi co
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nhitng tram khéng c6 san lugng. Trong trudng hop nay Pennington™® cling chudn hod s6 liéu
CPUA bang phuong phap logarit hod, tuy nhién gia tri CPUA chuén duoc tinh ngwoc lai theo
cach khac (phuong phép delta-distibution). &' phuong phap nay ham Gm duoc dung dé chuén
hoa s6 lieu CPUA va phuong sai. Thic t€ Gm la mot ham hdi tu, gia tri j tién dén vo cung thi
ham Gm sé tién téi mot gia tri xac dinh. Phuong phap nay dugc dung khi gap nhitng tram
nghién ctru khdng cé san lwgng, khi tAn suat xuat hién cua loai la 100% thi khéng nén ding
phuong phap nay.

Hé so bién thién la tham s6 dugc st dung rong rai trong cac phép théng ké mo ta khi so
sanh mirc d6 bién thién cla cac gia tri trung binh khac nhau. Hé s6 bién thién cang lon thé
hién s bién thién clia s6 liéu cang 1én dan dén gia tri trung binh wdc tinh duoc 4n chira cac
nhan t6 khdng chic chan nhiéu hon. Nhu vay theo két qlia & Bang 1 thi cach tinh theo phuong
phap Gulland (1969)™! cho hé s6 bién thién rat Ién (131%) cho toan ving nghién ctu néi
chung va noi riéng cho cac dai do sau khi so sanh v&i cach tinh todn bang hai phuong phéap
sau. Nhu vay néu ap dung két qla tinh toan theo phwong phap Gulland (1969)™! vao quan ly
nguon lgi nay ching ta sé phai dwong dau véi nhitng sai s6 16n. Hai cach tinh sau cho hé s6
bién thién thap hon nhiéu (37% va 49%) ham ch(ra sai s6 nhoé hon trong tinh toan va kha nang
str dung s0 liéu nay dang tin cay hon. Tuy nhién dé an toan cho viéc ra quyét dinh quan Iy nén
slr dung s0 liéu dang tin cdy nhat ma & day la cach tinh thi hai (CV=37%) cho du tong tri
lvgng (11698 tan) cd thap hon két qua tinh toan theo phuong phap 3 (15816 tdn; CV=49%).
D0 bao phi clia cac mé lui trong tirng dai do sau (ty 18 km? trén 1 mé ludi) ciing &nh huwéng
dén két gua tinh toan. Theo ca ba phuong phap thi hé s bién thién & dai do sau <20 la cao
nhét va do bao phti clia cac mé ludi & day cling 1a cao nhat (binh quan 1957 km?/mé ludi). Tuy
nhién v&i cing mot phwong phap diéu tra nghién clru ngudn lgi thi khuynh hwéng bién dong
clia ngudn loi theo chudi thoi gian 1 quan trong nhat.

THE USE OF SWEPT-AREA METHOD IN ESTIMATION OF DEMERSAL
FISH STOCK BIOMASS IN VIETNAM

Vu Viet Ha, Dang Van Thi
Research Institute for Marine Fisheries

ABSTRACT: Demersal and semi-demersal fishes were the important species which
contributed a relatively high ration in the total marine catches. Research on standing stock
biomass of fishes are now considered as an urgent need to give advices for fisheries planning,
management and sustainable use of the marine resources. However, the accuracy and precise
estimate have limitations and need to be improved. There are a number of methods used to
estimate the stock size of fishes, swept-area method using bottom trawlnet is one of the most
popular approaches used in the world. This paper reviews the use of this method in estimation
of fish stock size in Vietnam.
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