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Tém tit: M6 hinh héa cac phat tanuing c4, ca bt cia nhém cagn san hés khu hio ©n bién
vinh Nha Trang mé pimg 2 kch hin vao 03/2009 va 08/200%iwid dinh thvi gian cho mai kich
ban 1& 30 ngay. Kt qui s phat tan tiing c4, ca bt tir vinh Nha Trang ra khuac xung quanh ch
tdp trung nhéu ¢ viing ven b véi ham keong rat nhs. Mot luong it taing cd, ca bt do tacdong
cia dong mdéc aing duwoc dwa 1én viing ven dphia Bic va x#ng ving ven & phia Nam nfing
khéng phat tan ra phia ngoai &h Pham vi phéat tan khong khacdinhiéu gia cac pha téu va
mua gié ma banh heeng nhiu bsi ngwn (lwong tring cé sinh ra).

Tir khéa: Triing c4, ca bt, ca n san hd, phat tan, khuib ton bién Nha Trang.

MO PAU

Sy hinh thanh céc dn x& sinh @t bién noi
chung va céac (ﬂm xa ca #n san hoé (RSH) noi
riéng phi thue rit I6n vao s phat tan 6a giai
doan dau trong vong doi (trung ca, ca o
(TCCB)). Hiu hét cac loai caan san ho it di
chuyén di chd khac trong sbt giai doan traéng
thanh cho nén qua trinh phat téau mhr chi
dién ra trong gladOan dau vongdorl tréi noi cia
ching [1]. Tiing ca va cadt ca RSHduoc cac
dong chiy van chuyn mot cach th dong tir noi
chungdu:orc sinh ra (ngﬁn cho)dén bb sung cho
cac mn san hoé khac (ndn nI’ﬁn) Sr phan tan
cia cac TCCB mi sinh ra co vai tro trongus
két ndi khdng gian gia cac RSH &i nhau.

Viéc thiét lap mot md hinh toandé mo
phong qua trinh lan trL@n TCCB ca RSHy cac
khu wrc nghién éu cé vai trd it quan tong,
giup chdng ta co thdanh glaanh hrong aia
mot 0 yeu th vat ly thay van ti viéc phat tan
TCCB cé RSH, xadinh dugc diém phat tan,
pham vi va khang cach phat tania chung T
d6 danh giadugc mbi lien he két ndi cac qum
thé sinh ke bién trong va ngoai khudo tn
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bién. LA @ s dé xuat mot s nguyen ic trong
thiét ké khu bio ton bién va ap dng mot s
giai phap quan ly nhim bio ton va phat ttén
bén vitng ngn loi tu nhién i cac khu Bo ©n
bién (KBTB).

Trén t gidi, trong nlirng nim cin day,
nhiéu tac gi da co cac cong trinh nghiérirc
tiéu biu \é sr van chu;en va qua trinh phat tan
TCCB ca RSH, vai troi@ chang trong ¢ két
ndi cac qun thé ca RSH trong mng husi cac
KBTB [2-6]. Tuy nhién,¢ Viét Nam hén chi c6
nghién &u cia V& Van Quang [7] ¢ sy phat
tan TCCB loai ca@m )¢ xanh Encrasmholma
punct|fe|) & viing nréc troi Nam Trung B, con
trong cac RSH afa co tai lu naodeé Cap dén
van dé nay.Vi tte, nghlen &u nay Wi muc tiéu
budc diu xay drng mo hinh phat tan TCCB
nhém c& RSH rim bH sung thém théng tin,
gitp cho véc thiét ké va quin Iy ¢ héu qua khu
bao ton bién vinh Nha Trang

TAI LI EU VA PHUGNG PHAP NGHIEN
Ccuu
Tai liéu, thoi gian vadia diém nghién aru



Tai ligu cia bao cao @k trén cac chudn
thu thip < liéu va niu vat caa dé tai dip Vién
Han lam Khoa bc va Cong ngh Viét Nam
“Khoanh vung cac béi¢ cia nhdm cagn san
hd i mgt so KBTB Vet Nani va cacdot khao

Banddu md plang s phat tan trrng cé ...

nam 1981 [11] va Smith (1977) [12] M
TCCB duoc thu king ludi keodong vat ndi tang
mat (0 - 0,5 m). wéi c6 migng hinh cl nhat
(40 x 60 cm) dai 2 m, kichutic mit ludi 350
um, c6 gn luu toc k& & ‘migng lugi. Ludi duoc

satdinh ky va khongdmh ky cia Trung tdm tha ¢ dudi tau, tau diytoc d6 2 - 3 km/h trong 5

Khi trong thiy van Quc gia.

Thoi gian: thang 03/2009 va thang 08/2009

Déi tugng khio séat: bao @n moi trong
nudc, dong cy, TCCB nhdm caan san ho.

biadiém: lya clon 10 ndit cit & cac an san
hé (MC) viing bén vinh Nha Trang (hinh 1).
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Hinh 1. So dd khao sat

Phwong phap nghién au
Thu thgp cac tai lgu khi tweng thity win

Cac tai leu V& khi hau, khi trong thiy van
nhu nhiét d6 khong khi, &ng, hic xa mit troi,
gi6é, mra, am, dong cBy, song, nec nuGe ...
duogc thu thip théng qua cadot khao satdinh
ky va khongdinh ky cia Trung tam Khitong
thay van Quoc gia theo cac quy pm:

Quy pham quan tic hru lrong nréc song,
va cac vung séngnh hrong trieu (94TCN4-
90) [8].

Quy pham quan tic hai vin ven kv 94
TCN 8-91 [9]

Quy pham quan tic khi trong k& mat 94
TCN 6-2001 [10].

Piéu tra khdo sét

Cac $ lieu v mdi trong, khi trong thiy
van, tning ca, ca cowugc thu theo Quy pim
diéu tra Tong hyp bién cia UBKH va KTNN

-10 phut. Miu dugc & dinh hing dung dth
formaline r@ng do 5 - 7% trong cacol nhra
PVC va mang & phong thi nghiim dé phan tich.

Phan tich nfu

Mau sau khi thu & phong thi ngkim dugc
chuyen sangiu trir trong dung éch on 70%.

Coéng véc dinh laai TCCB dra theo
phuong phap hinh thaide trén tai léu cia cac
tac gh Jeffrey M.Leis va Okiyam§l3, 14] ...
CAc miu TCCB dugc dinh lcai toi bac taxon
thip nhit & cip do lodi haic ho néu co tre.

X ly cac & liéu
Xac dinh mit do trang ca va TCCB ca
trong mau kang céng tikc: M= 100 x n/V

M: S§ TC haic CB trong 100 rhthé tich nroc
(s trang, ca t/100 m), n: Hng $ TCCB
hoic tring thuduoc (s tring, ca th, con), V:
thé tich nr6c xuyén quadsi (m®).

~ Si dyng cac phn mém thong ké toan be
dé xu li cac 9 liéu. Vé so d6 bang phin mem
Arcview va Maplnfo.
Thiét Igp md hinh m6 pléng thiiy dgng luc va
lan truyén du trung

M6 hinh lan trugn TCCB ca #m trong
module Delft3d-Part [15] la & m6é hinh 3
chiéu cé tfe tinh toan, mé ping dong hrc phan
bé ham lrong At chit néi chung theo khéng
gian va tii gian r cac ngdn phat tan.

MG hinh nay co kin ning mo plzbng gr di
chuyén ndiu nhién dng \ét, dya vao g di
chuyén aia cac phn tr vat chit hoa tan (hac
khéng tan) trong moi Wong nréc dudi nhirng
anh hrong do cac qua trinh binhed (dong
chay). Sy di chu;én aia cac phn tir diu tién do
hai >éu : {tng sut truot cua dong chy (day)
va gioé (tren mit). Saudo, cac phn tr nay di
chuyén boi cac qua trinh riy nhién lién quan
dén lan trugn - khiéch tan binhdu va thmg
dang. Plam vi 4p ding aia md hinh la cac
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Pang D6 Hung Ve, Vii Duy Minh, ...

vling ara séng ven B, viing méc cia cac B té, tir d6 kiém tra, héu chinh cac 8 ligu, cac
chra ... tham $ nhim muc dich © wu hoa qué trinh
Co s m6 hinh thiy gng luc hoc tinh toan va gim sai khacdén mot mic nho

o nhét c6 th (Donigian, 1999) [16].
Thoi gian tinh todn va cacikh hin Véi cac phn mem duoc Kiém nghém

Dé tinh toan moé péng lan truyén TCCBca trong diéu kién thec t va ap ang r6ng rai, s
tir cacdiém nghién @u ra cac vung bn khac sai khac gfta ket qua cia mo hinh va quanakn
chiing toi cln thdi gian md pling theo hai thuc % co thé do mdt haic tit ca cac nguyén
kich bin vaodot 1 (thang 3) vaiot 2 (thang 8). nhan sau (Mulla va Addiscott, 1999) [17]:

Vi vay, m6 hinh ly dong luc ding duoc thiet Thiéu sr didu chinh cac tham& nhit la
lap véi hai Kich ban dot 1 vadot 2: cac tham & c6 tinh cht dia phrong nhr lyc
Thei gian chay cho ndi kich kin 1a 30 ngay. Coriolis, F¢ s6 nhamday ...

Hiéu chinh mo6 hinh: S5 lieu dau vao fileu kién bandau, diéu
Pot 1: thang 3 am 2009 kién bién,do séau ...) thiu haic khdng chinh x&c.

Lva cton cac tham&chra chinh xac.
Dot 2: thang 8 am 2009 v inh x

X L , , o . Déi vai viéc tinh toan thu dong hrc trong
“Voi moi kich hin, lréc thoi gian tinh - nghian gu nay, da tén hanh hiu chinh va
(At): 60 giay. danh giado chinh xac @a moé hinh bng viéc

Piéu kién bién vadiéu kien bandau so sanh & gua cia md hinh i sb lieu quan
trac myc nudc va dong chy.

Sai $ binh phlrong trung binh (RMSE-
Cho &n chy diu tién @ia md hinh, cdc Root Mean Square Error) lagntrong nliing
dleu klen bandau du’oC thlet |ap nhI sau. Chl t|eu quan tmng de danh g|ad0 Ch|nh Xac

Muc nxéc, do mudi, ham Lrong tAm tich  cua mo hinh.
lo lirng duoc dat gié th bang khéng (0).

Nhiét d6 nuoc: 20°C chodot 03/2009 va
25°C chodot 08/2009. RMSE=

Piéu kien bandau:

O nhiing lan chay tiép theo, cadiéu kién L .z ,
bandiu sr dung file két qua cia in chay trusc 170N d0: i =1, nla 8 lan quan tic dugc
dé. thuc hign; Pla gia ti du bdo @ia mo hinh

Piéu kién bién i cac bién ra: tai thoi diém i; O/la gia ti quan tic tai
C6 hai lai didu kién bién v dugc dang  thoi diém i,

trong mo hinh:do la cac bién i phla bén.

bé danh gia va lu chinh cho méd hinh
Diéu kién biéndong luc cho cac bién nay lacac,, . .. T . N
bo hing & didu hoa thiy tridu cia 4 s6ng téu thuy dng kre khu wic nghién éu, ching toda

chinh 1a O1, K1, M2, S2bdi véi diéu kign €U chinh mo hinh i cac gia tf muc nuéc o
bién nhét musi, ching toi & dung cac gia fr Viing Tau trong #ng thiy tricu, tring i théi
do mn, nhit do trung binh theo mua (giajtr 91an tinh toan. Cacek qua sau in hiéu chinh

trung binh thang trong dhgian trinh toan). cudi cling ding d& cho thy sr phti fop 'fu’(’ng

i 3 L i o dbi gitra tinh toan vadliéu quan tiic thrc
Hiéu chinh cac tham&tinh toan éa mo hinh

Cac thong $ diu vao aia md hinh lan
Hi¢u chinh, danh giado chinh xac la cong truy &n TCCB c&

viéc dn thiét va quan igng trong véc ap ding . .

mo6 hinh i mot vang @ thé. Két qua tinh toan Mo hinh lan trugn TCCB cadugc thict 1ap
tr m6 hinhdugc so sanh & sb liéu quan tic trén o s sr dung cac Kt qua tir mé hinh thiy
dé danh gia s sai khac gia tinh toan va tic  dong luc, cac t qua nay bao gm:
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Pham vi cia mién tinh (@m ca do sau va

dia hinh.

Céac Kt qua tinh toan mo pbng trong

thay dong hrc, @6 mubi, nhiét do

Banddu md plang s phat tan trrng cé ...
Vi tri phéat tandu trung: Khu wuc vinh
Nha Trang.

Cac tham & caa md hinh thy dong fuc
dugc tom it trén king 1.

Bang 1.Tom tit cac thong & dau vao éia mé hinh

Mb hinh Théng s 6 Giatri
P M=617, N=241 (trwdc dap)

SO diem tinh M=617, N=235 (sau dap
AX, Ay 187,5-777,1m
Buwdéc thoi gian 30 giay
Nguwdng gitra kho va wot 01lm
Sé tang 4(25%! 16p)
Hé s6 nhét theo phwong ngang 1,0 m%s

Dong ch ay He szf) nhot theo phuong ding 1,0 x éLO'szls
Hé so khuyéch tan theo phwong ngang 1,0m/s
Hé s khuyéch tan theo phwong dirng 1,0 x 10°m%s
Hé sb nham Chezy 60

Van chuy én
TCCB

Mb hinh khép kin réi

So dd binh lwu

Hé toa do sigma

Loc doc Forrester

Loc ngang Forrester

Khu vye phat tan

Kiéu phat tan

S6 hat

Ti trong triPng ca trong nwéc
Ty lé chét (decay rate)

Thanh phéan lang dong

Khuéch tan ngang

Kha nang bam dinh
Ty trong

Khép kin réi k-e
Phwong phép Cyclic
Bat

Bat

Tat

Nha Trang

Continuous Realeses (lién tuc)
200.000

=0,1 kg/m®
0,006
A0=0,0001
Al1=0

Chu ki=0
Pha=0
Vmin=-10
Vmax =1.000
a=0,07
b=0,7

0,2

900 kg/m*

KET QUA NGHIEN CcUU

M4t d, phan bé TCCB viing bién vinh Nha

Trang

Sau 2dot khiao satda thu duoc tong

thép nhit tai MC7 Tay Hon Mun chdat 84,1,
cac MC khac dadong tir 169,85 - 836,15. it
do CB rat thip ch daodong tir 0,56 - 2,14. Vao
thang 08/2009 &t d6 TC cao nht tai MC10
Bai Lan (958,53), thp nhit tai MC7 (238,57),

10.660 TC va 49 CB. M d6 TCCB trung binh cac MC khactt 350,99 - 958,53. It do CB
(n/lOOrﬁ) dot khao sat 03/2009 la 758,75 TCciing thip, MC1, MC3 va MC9 khéng it
va 1,13 CB,dot 08/2009 la 710,17 TC va 0,2hién CB, con 4i cac MC khac chtr 0,08 -
CB. Mat d6 TCCB trung binh theo #nrong va 0,43. Bé danh gia s khac bét gitta cacdot
theodot khio satduoc thé hién qua hinh 2. C6 khao sat, tn hanh phan tich ANOVA i
st khac nhau & mat do gita cdc MC, vao nhan & cho Kt qua P_TCCB (O 84) > 0,05

thang 03/2009 &t 46 TC kha cao, cao fhtai

chiing % khong cé s khac bit gitra hai dot

MC 1 phiabdng Nam Hon Miu dat 2.616,25, khao sat.
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Banddu md plang s phat tan trrng cé ...

Trong khid6 vaodet 8/2009, taong dong  kim dong hb & phiabéng Bic vinh (hinh 4).
chay phia ngoai inh Nha Trang an the hién C4 the chinh niing xoay than nay § lam han
Xu heéng di 1én phia Bic nhicu hon nheng phia  che si phat tan ga tning ca, ca & ca sau khi
ngoai \inh xuit hién cac xoay thin cing chdu  di ra khoi vinh.
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Hinh 4. Truong dong chy viing ven bin vinh Nha Trangiot 08/2009

Nhu vay, treong dong chly khu wrc vinh  gia lién quandén tacdong co tié cua turong
Nha Trang va lanam trongdot 8/2009 vadot dong clay. Nhiing danh gia xac tic hon thong
3/2009d¢eu cb xu hréng dch chuyn Ién phia qua véc mo plong tuc tiep doi tugng TCCB
Bac nhitu hon, diéu nay cho thy cé khi nang  cao moi khu we.
phét tin TCCB céan Ién phia Bc vinh Nha i
Trang @ trong haidot khao séat (thang 3 va Keét qua md phéng ar phat tan TCCB ¢ vung
9/2009), trongdd pham vi phat tan vacdot bién Nha Trang bang m6 hinh
8/2,009 co tﬁrnhoA hon do a}nh hrong aia cac Tai khu wc vinh Nha Trang, cacék qua
x04y thudin phiabdng Bic vinh. mo phong lan trugn phat tan éa TCCB nhom

Cac Kt qua danh gia md hinh ity dong cé mn tir cAc ngan phat sinh cho 8y dudi tac
luc ¢ cac khu wc trén ndi chi la nhirng danh  déng aia tnrong dong chy, ngwon TCCB da
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dugc dua ra phia ngoaiimh Nha Trang, sadd vung ven b phia Bic va xéng ving ven b
phat tan ra cac khuye xung quanh (hinh 5, phia Nam nhing khong c6 TCCB ca phat tan ra
hinh 6) Wi mat @6 TCCB fat nho (khoang 0,1- phia ngoai kbi.

3

0,6 x 10°kg/nT). Cac Kt qua tinh toan cho thy sy phéat tan

Do mit 46 nho vadiéu kién dong luc yéu TCCB tr vinh Nha Trang ra rimg khu wrc
(dong tréu ban nlt) nén TCCB khéng phat tan xung quanh khéngibtac dong nhéu boi cac
qua xa ra oi khac hay khéng céuéng di pha daaiong aia myc nuée va yu t gié bién
chuyén nhit dinh ma ch tap trung viing xung dong theo dot khio sat thang 3 va thang
guanh wnh Nha Trang. Mt luong nlo TCCB  9/2009.
do tacdong aia dong mac cing dugc dua 1én

14-har-2009 01:00:00 14-Mar-2009 03:00:00
a
b
13k 13k
1251 125
12¢ 12k
109 1095 110 109 1095 110
17-Mar-2008 23:00:00 18-har-2009 07 :00:00
c d
13 134
125 125}
12 12F
109 109.5 110 103 1095 10

Hinh 5. M6 hinh phat tan TCCB khure vinh Nha Trang 03/2009
(a- trieu 1én, b- treu xuong c- nrée Ion, d- nrée rong)
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18-Aug-2008 21:00:00

126+

12

109 108.5

20-Aug-2009 02:00:00

110

13

12.5

12

109

109.5 110

Banddu md plang s phat tan trrng cé ...

18-Aug-2009 07:00:00

13

125

12

109 109.5

20-Aug-2009 10:00:00

110

13

125

12

109

109.5

110

Hinh 6. M0 hinh phat tan TCCB khure vinh Nha Trang 08/2009
(a- tridu l&n, b- tréu xubng c- nrdc lon, d- nrge rong)

THAO LUAN

Dya trén cac &liéu nghién ¢u vé TCCB
nhém ca RSH ving &n vinh Nha Trang [18]
va Kt qua md hinh phat tan TCCB trén,
chiing téida xacdinh duoc 3diadiém: khu wrc
Nam Hon Méu, Nam Hon Mt va niii Bai Dé
la nhing baidé va bai gbng aia nhom ca RSH
vao dot 8/2009 trong khu wc. Chung téida
thiét 1ap duoc sy d6 mot sd dia diém cin hio
vé nghiém ngt la cac bad¢ (hinh 7).bay la ©
s budc dau dé quan Iy c6 héu qua KBTB vinh
Nha Trang.

Véi vi tri dia ly nam trong vung co én
nhiét do twong ddi cao, 6n dinh vadia hinh

thuan lgi da& hinh thanh nén céarr san héo

vung bén vinh Nha Trang. Nitng ran san ho
nay khéng chcé y nghia to bn vé moi tnrong

sinh thai @a khu wrc ma con la @i cung dp

ngu)n tnrng ca, ca bt (nguwn giéng) o nhiing

ving bén d6 va cac khu wc lan @n. Do nhéu

nguyén nhan khac nhau, céit tqua mo phang

sy phat tan, lan trl,@n trneng c4, ca bt ca mn

san héo ving bén ven W vinh Nha Trang
trong bai bao nay @i chi la bréc dau va con
mot SO han ché, dé khic phac diéu nay @n co
nhiing $ liéu khao séat 1§ thong fon Ve lugng

sinh @n, thoi glan va caadic diém sinh hc

cua ting ca, ca &t ca an san hédi cac khu
vuc nghién @u.
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- B&i dé nhém cé ran san hé
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KET LUAN

Mat d6 phan b TCCB khac nhau ¢ cac
mat cat khao sat, mt do TC cao nht tai MC1
(3/2009) va MC10 (8/2009). M do6 CB thip
khéngdang Ié gitra haidot khao sét khéng cé
s khac bét vé mat ¢6 TCCB.

Sr phat tan TCCB cartvinh Nha Trang ra
khu wrc xung quanh dhtap trung nhéu & ving
ven by véi ham rong ft nho. Hau nhr TCCB
khéng phéat tan ra phia ngoald{hPham vi
phat tan khong khac &i nhiéu giita cac pha
trleu va mia gié maibanh hrong nhéu boi
ngwn (lugng trng ca sinh ra).
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PRELIMINARY SIMULATION OF EGG AND LARVAL DISPERSALOF

CORAL REEF FISH IN NHA TRANG MARINE PROTECTED AREA

Dang Do Hung Viet, Vu Duy Vinh, Nguyen Duc The, Pha Van Chien
Institute of Marine Environment and Resources-VAST

ABSTRACT: Modeling the dispersal of coral reef fish eggs damtae (FE-FL) in Nha Trang
bay MPA simulated two scenarios in 03/2009 and @892 The assumption each time for scenario
was 30 days. The dispersal results of FE-FL froemNha Trang bay to the surrounding areas just
concentrated in coastal areas with very small qitest A small number of FE-FL under the effects
of water current were also take to the Northernstahareas and the Southern coastal areas but no
FE-FL spread to open sea. The dispersal range wasmch different between the tidal phases and
monsoons but significantly affected by the souiisk €ggs produced).

Keywords:Fish eggs, larvae, coral reef fish, spawning, Ninan§ MPA, model, dispersal.
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