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ABSTRACT

Estuarine mangroves are favorable nurseries of many shrimp species.
These nurseries maintain and increase marine shrimp population that
provides an important wild broodstock for shrimp hatching and
aquaculture industry. The main aim of this study was to evaluate shrimps’s
accessibility to mangrove forest. Literature review was done to define the
main influenced factors on shrimps’ access to mangrove (i.e. hydrological
and geographical factors). The evaluation model was built at two different
levels of geographical boundary, the space and time scale and other
influenced factors, the main components and their major sub-influenced
factors were defined. To apply this conceptual model, the mathematical
model integrated with GIS and remote sensing data was built to evaluate
shrimp accessibility to mangrove using shrimp density as a quantitative
measure. The application to a test-site in Ngoc Hien district, Ca Mau
province, Viet Nam showed that the model could be properly operated.
Further studies are required for further calibration and validation of the
model and extending the model to a larger space-time scale of evaluation
is also recommended.

TOM TAT

Rirng ngdp man ven bién la méi truong wong tw nhién rat tot cho nhiéu
lodi tém bién. Nhitng khu viee wong tw nhién nay da gép phan ning cao
san lwong cho nguoén tom giong tw nhién va tir d6 gép phan tang san lwong
cua nganh cong nghiép nudi tom. Muc tiéu chinh cua nghién ciru nay la
danh gia kha nang tiép cdn cdc khu vue rimg ngdap man ven bién cia cdc
loai tom. Tir két qua liwoc khao tai liéu, cac yéu to tac dong dén kha nang
tiép cdn rimg ‘ngdp man cua cac loai tom dugc xac dinh la cac yéu to thity
van va cdc yéu 16 dia ly. M6 hinh danh gid dwoc phat trién ¢ hai muc do
khac nhau vé ranh giéi khu vue, ty 1é khéng gian-thoi gian va cdc yéu 16
danh hieong. Tir d6, mé hinh todn dwoc xdy dung két hop véi cdc chire ning
phdn tich dia ly cua GIS, anh vién tham va sir dung gia tri mdt do cdc loai
t6m lam thong sé danh gid. Két qua nghién ciru & huyén Ngoc Hién, tinh
Ca Mau, Viét Nam cho thcfy mé hinh dwoc phdt trién la phir hop. Pé xudt
cho nhitng nghién ciru lié;l? theo I thuc hién viéc hiéu chinh va kiém dinh
mé hinh. Phat trién mé hinh ra ty 1é khéng gian Ién hon va thoi gian
nghién ciru dai hon ciing dwoc dé xudt.
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1 GIOI THIEU

Trong subt vong doi cua loai tom, kha ning
sdng sot trong giai doan dau doi 1a yéu t6 quan
trong anh huong dén sé luong tom trudng thanh
sau nay. Rung ngdp man dong vai tro nhu vuon
uom ty nhién quan trong, cung cap nguon thire an
va mdi truong song cho cac loai sinh vt bién &
giai doan au trung (Laegdsgaard va Johnson, 2001;
Odum va Heald, 1975). Vi thé, rimg ngap min
mang lai loi ich trong viéc duy tri so lwong tom
treong thanh ciing nhu cac loai sinh vét bién c6 gia
tri kinh té cao (Manson et al., 2005). Pé su dung
ring ngap man, diéu quan trong dau tién 13 tom ¢6
thé dé dang di chuyén vao cac khu vuc nay. Kha
ning di chuyén vao rimg ngap man vi vay déng vai
trd quan trong ddi voi kha nang st dung rimg ngap
mian 1am vuon wom cho tom, nham duy tri va lam
tang ning suat ciia tom. Theo chiéu nguoc lai, rimg
ngap man dugc danh gia 1a vuon wom co gia tri khi
cac khu vyc nay co thé d& dang tiép can va sur
dung. Do d6, danh gia kha ning tiép can cia tom
cling dong nghia véi danh gia vai trd vuon wom
cua ring ngap man.

Nhitng yéu t6 ndo co thé han ché hodc 1am ting
kha nang tiép can cua tom ddi voi rimg ngdp man?
Lam thé nao dé danh gia kha ning tiép can nay?
Mic du chua c6 cdu tra 16i ddy du cho nhing cau
héi nay, mot sé nha khoa hoc (vi du nhu Meynecke
et al., 2008; Manson et al., 2005; Beck et al., 2001;
Browder et al., 1989; v.v.) da nghién cuu van dé
nay cho céc loai hai san n6i chung sdng & ving cira
song. Tuy nhién, viéc danh gia kha nang tiép can
cua cac loai tom vao rimg ngép man dudi tic dong
clia cac yéu t6 méi truong van chua duoc nghién
ctru day du. Vi vdy, trong tam cua nghién ctru nay
1a nhim xac dinh cac yéu té moi truong va sy anh
huéng ciia chiung dén kha nang di chuyen ctia tom
vao rung ngdp man. Buge can thiét dau tién 1a phat
trién mot mo hinh khéi niém co ban dé danh gia
kha ning tiép cin cua cac loai tom vao rimg ngap
min trong tinh trang ngap tng do thily triéu dang
theo dong chay kénh rach va séng ngoi. GIS va dir
liu anh vién tham di cho thdy tiém niang khong
chi dé xac dinh, giam sat va phat hién nhing thay
dbi dién tich bao phu cua rimg ngap min theo thoi
gian ma con c6 kha ning hd trg cho cong tac quan
Iy cho cac ving ven bién va thily san noéi chung
(Bartlett va Jennifer, 2005). Tra 15i cho cau hoi vé
tinh kha thi ctua viéc sit dung GIS va cac dir li¢u
anh vién tham dé danh gi4 kha nang tiép can rimg
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ngdp man cua tom cling 1a muc tiéu chinh cua
nghién cru nay.
2 PHUONG PHAP NGHIEN CUU

Luoc khdo tai liéu nghién ctru chuyén sau da
dugc tién hanh dé xac dinh cac yéu t6 moi truong
c¢6 thé gdy anh huong 16n dén kha ning tiép can
cua cac loai tom & khu vuc rimg ngdp man ctra
song. Dua trén két qua lugc khao tai liéu, mo hinh
khai niém dugc xay dung ¢ hai cép d6 khac nhau
vé ranh gidi, vé ' quy mo khong gian - thoi gian cua
md hinh. Cac yéu t6 anh hudng chinh va cac yéu tb
phu c6 anh hudéng dang ké da duoc xac dinh. Viéc
phat trién mo hinh khai niém duge thuc hién theo
cac buoc sau (Fischenich, 2008): i. Xac dinh ranh
giéi ciia mo hinh; ii. Xac dinh cac thanh phan
chinh ctia mé hinh; iii. X4c dinh c4c thyc thé cia
cac thanh phan chinh cia mo hinh; iv. M6 ta mbi
quan h¢ giira cac thuc thé va giira cac thanh phan
chinh cia mo hinh; v. Giai thich cac gia dinh co
ban va nhitng han ché ciia mé hinh.

DPé ap dung md hinh khai niém, mé hinh
toan tich hop voi GIS da duge phat trién bang cach
sir dung mat do tom lam bién do dinh luong. GIS
va dit liéu anh vién thim SPOT-5 vé&i d6 phan
giai 5 m duogc st dung trong md hinh; trong do,
phuong phép chdng 16p ban d6 dwoc sir dung dé
tinh toan két qua mat do tom cho ting khu vuc
rung ngép man.

3 UNG DUNG MO HINH PANH GIA
CHO KHU VUC THU NGHIEM

Khu vuc thir nghiém dugc lya chon la mét khu
vuc nhé cua ving rimg ngp min ndm doc theo b
bién cia huyén Ngoc Hién, tinh Ca Mau & Ddng
bang séng Ctru Long, Viét Nam (Hinh 1). Huyén
Ngoc Hién 1a huyén cuc nam cua tinh Ca Mau, ¢6
dién tich la 743 km? Khu vuc thir nghiém ndm &
phia Pong Nam cua huyén Ngoc Hién va duoc bao
boc bai cac con sdng & ving Ty Béc va ving bién
0 phia Pong. Khu vyc nay dugc dic trung voi hé
thong kénh muong day dic va bao phii boi rimg
ngédp man. Pia hinh khu vuc ven bién cua Ca Mau
¢6 do doc thap, nude thuy tridu co thé di xa vao hé
thong kénh rach noi dia (Poan Vin Tién va ctv,
2005). Bén canh tac dong cta lugng mua va dong
chay tir s6ng, myc nudc trong hé thong kénh rach &
ban dao Ca Mau chu yéu bi anh huéng boi ché do
thuy tridu tir bién Pong va bién Tay; trong d6, thiry
tridu tir bién Pong anh huong manh mé dén muc
nudc ¢ khu vuc thir nghiém.
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Ca Mau Peninsula:
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Phan A: Khoa hoc Tu nhién, Cong nghé va Méi truong: 36 (2015): 12-17

Hinh 1: Khu vuc thir nghiém

4 KET QUA VA THAO LUAN
41 Cac yéu t6 anh hwéng dén khi ning
tiép cidn rirng ngip man cia tom

Trong nghién ciru nay, kha ning tiép can rimg
ngdp man cua tdom duoc dinh nghia bao gém kha
ning ma tom 4u tring c6 thé di chuyén vao rimg
ngap man va kha ning ma tém truong thanh cé thé
di chuyen ra khoi rimg ngp man. Mot vai nghién
ctru vé mdi tuong quan giita kha ning tiép can va

nang suét tom tir cac khu vuc khac nhau trén thé
gidi cho thiy vai tro quan trong ciia kha nang tiép
can (Zimmerman et al., 2000); va két ludn rang c6
mbi tuong quan thuan glua kha nang tlep can va
san lugng danh bt tom bién. Mat d6 au trung trong
vung rung ngdp mén phu thudc vao hai yéu t6 1a
mdi trudong song va kha nang tiép can (Hinh 2).
Nguoc lai, gia tri cia khu vuc vuon wom c6 thé
duoc danh gia dwa trén hai yéu t6 chinh 1a kha
nang tiép can va tién ich ctia nd (Beck, 2001).

Rung ngdp mén

Kha nang tiép can

Mat do tom

Kha ning tiép can

S6 lugng tom
truong thanh

Méi trudng sdng thudn loi

____________________________________

Hinh 2: Anh huéng ciia kha niing tiép cin 1én mat do tom trong rirng ngip min va tém truéng thanh
xa bo

Tir két qua lugc khao tai liéu, cac yéu t6 chinh
anh huong dén kha nang tiép can cua tom 601 voi
rimg ngdp min duoc xac dinh 1a cac yéu té thay
vin va cac yéu td dia Iy (Bang 1). Cac yéu t6 thay

vin gébm ché do ngdp nudc va tde d6 dong chay.
Yéu t6 dia 1y 1a d9 cao bé mat, tiép giap giira rimg
ngdp man va nudc, dién tich rirng ngap man va vi
tri tuong ddi so véi hé théng kénh rach.

Bing 1: Cac yéu t6 anh hwéng dén kha niing tiép cin rimg ngip min ciia tom

Cic yéu td anh hudéng

Tai liéu tham khao

Phan ti€p giap gilra rirng ngdp mén va nudc, ché do ngap cuc bd va ché do di

chuyén ctia tom

Qua trinh thuy dong, do sau va thoi gian ngap do thuy triéu

(Roth et al., 2008)
(Manson et al., 2005)

H¢ thong kénh rach, ché d6 thuy triéu, van toc dong chay va ciu tric canh quan  (Simenstad ez al., 2000)
Ché do ngap do thuy tridu, dién tich ddm lay/mép nudc va mirc do két ndi gitra (Zimmerman et al.,

cac hé thong dam lay va bién
Muc nude trong kénh rach
Dia hinh va ché d6 dong chay

2000)
(Meynecke et al., 2008)
(Vance et al., 2002)
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4.2 Két qua xay dung mé hinh khai niém

Gia dinh chinh cho viéc phat trién mo hinh khai
niém trong nghién ctru nay 1a sy di chuyén ciia tom
vao rung ngap man, dac biét 1a tom du trung, hoan
toan phu thudc vao dong thuy triéu. Nghién ctu
nay cling chi thyc hién viéc danh gia trén sy di
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chuyén cia dan tom, chir khong nghién ciru trén
chuyén dong riéng 1é cua timg ca thé tom. M hinh
khai niém dugc thiét ké ¢ hai cép d6 nhu sau:

— Cép do 1 (Hinh 3) 14 & cdp do tong quat, dé
xac dinh ranh giéi cia m6 hinh trong hé thong téng
thé va quy mo khong gian - thoi gian ciia mé hinh.

= ——

A

Yéu 16 dialy

Yéu t6 con ngudi

Yéu t6 thity van

Yéu t6 sinh hoa

Y y

*H—»
-
_—

Ranh giéi hé thong
Téc dong mét chiéu
Tuong téc hai chidu

Téc dong

Hinh 3: M hinh téng quan co ban mirc d9 1

— Cip d6 2 (Hinh 4) phén tich cac thyuc thé
clia cac thanh phan chinh trong pham vi ranh giGi
ciia mo hinh va twong tac cua ching, c6 tinh dén
cac yéu td anh huong thuy vian va dia ly. Dbi véi

| Yéu té thuy vin |

T

viéc danh gia trong khoang thoi gian ngan nhiing
yeu to tac dong duoc phan thanh yéu to tinh (cac
yéu t6 dia 1y) va yéu t6 dong (cac yéu tb thuy vin).

Yéu to dia 1y

v A

Ché d6 ngap IQué trinh thiy don,

Cao do bé mat Di¢n tich rimg

v
| Tiép giap rimg — nudc | |

Vi tri

v

'y

Yy

Kha nang tiép can |«

]
]
[ ]

Yéu t6 tinh, anh hwong true tiép
Yéu té dong, anh hudng truc tiép

Yéu t6 tinh, anh hudng gian tiép

Hinh 4: M6 hinh khai niém murc do 2
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4.3 Két qua rng dung trén khu vire thir nghiém

Mb hinh toan hoc dé wdc luong mat do tom cua
timg khu vuc rimg ngdp méan dudi anh huong cua
cac yéu t6 thiry van va dia Iy & khu vuc thir nghiém
duoc xay dung nhu trong phuong trinh 1:

sp o HX MSD

(40—

j IE % IL

FA(t)

)

Trong d6: SD la mat d¢ tom trén mot don vi
dién tich rimg ngap man (kg hodc s6 con/m?); A 1a
dién tich rimg ngap man (m?); t 1a yéu t6 thoi gian;
MSD la mét d6 trung binh cua tom trén mdt don vi
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thé tich nudc, gia tri nay duogc gia dinh 1a mot héng
s6 cho toan bo khu vuc nghién ctu (kg hoac $6
con/m%); p 14 hing s anh huong cua yéu t6 vi tri
trong ddi trén mat do tom trung binh; FA 1a dién
tich khu vuc bi ngap (m?); IE 1a pham ngap lut don
vi (m?); IL 1a cao d6 ngap lut don vi (m).

Céac dit ligu dau vao cho m6 hinh 1a md hinh sé
dd cao, ban dd su dung dét, cao d6 muc nudc, ban
dd ciia hé théng kénh rach va MSD = 2 con/m’.
Hinh 5 cho thdy cac két qua chay md hinh véi sau
d6 cao muc myc nude thuy triéu khac nhau: TWL
(cm) = {90, 150, 200, 250, 350, 380}.

TWL 90 cm TWL 150 cm

TWL 200 cm High: 8

TWL 250 cm

TWL 350 cm

TWL 380 cm

Lo 2 0

Hinh 5: Mat d tdm (sé con tdém/m?) twong wng véi cac mire d9 ngap (TWL) khac nhau

Mtrc d6 ngap bi anh hudng boi cao do bé mat
va ché do ngép. Mat do tom trong tat ca cac ving
rung ngdp man giam khi di sau vao ndi dia va tang
1én khi TWL tang. Hinh 6 cho thay mdi tuong quan
gilta mat do tom va cac yéu td nay. Picu nay co

nghia 13 kha ning tiép cén cua tom vao rimg ngip
min ting 1én cliing véi ting bién do triéu va giam
khi ting khoang cach twong ddi gitra rimg ngap
min va bién.

e

\»/

R I LI

WAt di taim (con/m?)

=
1\..\ '_"-\\\“::n\\
330 350 250 200 150 S0
TLW{cm)

Hinh 6: Mbi quan hé giita TWL va mat dd tom tai cac khu vire khac nhau

5 KET LUAN
) Két qua cua nghién ctru nay da xac dinh cac
yéu to chinh dnh hudng dén kha nang tiép cén cua
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tom vao rimg ngap min, d6 1a cac yéu té thuy vin
va cac yéu t dia 1y. M6 hinh khai niém dé danh
gia kha ning tiép can clia tom vao rimg ngip min
da dugc xay dung. Viéc 4p dung mo hinh khai
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niém nay vao nghién ctru trén khu vuc thir nghiém
cho thdy mé hinh dugc phat trién 14 phu hop va két
qua c6 thé duoc giai thich theo cac dit lidu dau vao.
Nghién ctru nay ciing cho thay cong nghé GIS va
RS c6 thé sir dung trong viéc danh gia kha ning
tiép can clia tom vao rimg ngap man. Pham vi sir
dung mo hinh duoc khuyén cao la chi danh cho
cong tac danh gia so bg, tong quat. Cac nghién ciru
sau hon can dugc thuc hién dé hiéu chinh va kiém
dinh lai md hinh. Kién nghi m¢ rong md hinh ra
quy md khong gian va thoi gian 16n hon cling dugc
dé xuét.
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