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TOM TAT

Véi tinh chdt la mét trong nhitng nganh san xudt thue pham tang truéng nhanh nhat trén thé gidi da lam
cho nuéi trong thity san tré- thanh doi twong mong muon d@é danh gid tinh bén virng. Cho dén nay, di c6 nhiéu
cong bé dé xudt cdc chi thi @é danh gida tinh bén vieng ciia hoat dong nay. Mdc dix phat trién bén viing va kha
nang bén viing la nhitng vin dé phire tap ma chiing rat khé dé dinh nghia va ap dung déi véi nudi trong thiy
san, viéc xay dung va dap dung hé théng chi thi nham dinh huong hoat dong co tinh chat rat can thiét. Bai viét
khdi qudt phwong phép ludn thiét lgp cdc chi thi va mét vai vin dé vé cdc chi thi theo khia canh sinh thai — méi
trieong doi véi viéc danh phdt trién bén vieng nudi trong thity san khu viec ven bo.

Tir khéa: Chi thi, danh gid, khu viee ven bo, nuéi trong thity san, phdt trién bén viing

ABSTRACT

Aquaculture is one of the most the fastest-growing food-producing sectors worldwide, making it desirable
to assess the sustainability. Until now, there have been many publications of suggesting indicators to assess
the sustainability of this activity. Although sustainable development and sustainability are complex issues that
are difficult to define and apply to aquaculture, the development and application of the system of indicators to
guide operation is very necessary. This paper generalises methodology of setting indicators and some issues
of the ones about ecological — environmental dimension for assessing sustainable development of coastal

aquaculture.
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I. MO DAU

Tur 1au, vung ven bo da dugc cac nha khoa
hoc danh gia c6 vai trdo vo cung quan trong
dbi voi doi séng con ngudi. Theo Primavera
(2006), hang loat “hang hoa” (goods) va “dich
vu” (services) dugc cung ing bdi khu vuc ven
b (coastal zone) nhu 1a thue pham, dugc pham,
ludn chuyén thanh phan dinh dudng, kiém soat
1ii Iut...; d4 giai thich nhiéu khia canh st dung
ctia khu vyc nay, bao gém ca nudi trong thay
san.

Do kho phan biét giita nudi trong thay san
bién (mariculture) va nudi trong thity san khu
vuc ven bo (coastal aquaculture) nén cac di
lidu cong bd duoc két hop ca hai (FAO, 2018).
Cong bd cua FAO nam 2018 cho thiy nudi
tréng thuy san tur hai khu vuc nay dat 28,7 triéu
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tan (tri gia 67,4 ty USD) chiém 35,88% tong
san lugng nudi trong thity san thé giéi.

Vi tinh chat 1a mot trong nhitng nganh san
xudt thyc pham ting tredng nhanh nhat trén thé
gi¢i da 1am cho nudi trong thiy san tré thanh dbi
tugng mong mudn dé danh gia tinh bén viing
(Wagner va cong su, 2018). Tuy nhién, phat
trlen bén viing va kha nang bén ving la nhiing
van dé phirc tap ma chung rat khé dé dinh nghia
va ap dung dbi v6i nudi trong thity san (Phillips
va cong su, 2000). Theo cac cong b, viéc danh
gia tinh bén ving ciia nudi trong thily san co
thé cu thé hoa cho timg ddi twong, moi trudng
nudi, hé thong nudi... (Pablo, 2007; Volpe
va cong su, 2013; Wagner va cong su, 2018).
Khong nhitng vay, Anamarija va Carl (2003)
da chi ra rang khai niém nudi tréng thay san



Tap chi Khoa hoc - Cong nghé Thuy san

S6 4/2021

bén viing phai két hop ca cac khia canh khong
gian va thoi gian ciia cac tham sé moi truong,
kinh t&, va x3 hoi. Chi riéng vé méi trudng tu
nhién, yéu cau hoat dong nudi tréng thuy san
phai giam thiéu nhitng tac dong tiéu cuc nhu
1a viéc mét rimg ngdp man, giam da dang sinh
hoc trong qué trinh khai thac ngudn giéng va
nguodn bd me ty nhién, du nhdp cac loai ngoai
lai, lan truyén bénh, lam dung hoa chét - thude
khéang sinh va xa thai... (Primavera, 2000).

Theo pham vi hep, bai viét nay chi dé cap
dén céc chi thi danh gia tinh bén viing vé mit
sinh thai — méi trudng ciia hoat dong nudi trong
thiy san vung ven bo noi chung.

II. NQOI DUNG

Cho dén nay da c6 nhiéu cong bd dé xuat
céc chi thi dé danh gia tinh bén viing ctia hoat
dong nudi trong thuy san cua cac to chic va
tac gia hoac nhom tac gia nhu Pablo (2007),
Volpe va cong su (2010, 2013), Wagner va
cong sy (2018)... ma dien hinh 1a chi s6 kha
ning bén viing clia “nudi trong thity san nudc
man” (Mariculture sustainablity index - MSI)
dugc dé& xuit nam 2007 bdi Pablo nhim so
sanh tinh bén virng cta hoat dong nay giira
cac quoc gia Gan day hon mot cong b trinh
bay chi tiét tir cach tiép cén, phuong phap
luan cho dén cac chi thi la mot bao céo téng
quan ctia FAO (2011) vé tinh bén viing cua
hoat dong nudi ca bién ving Pia Trung Hai.
Bén canh 3 khia canh thuong dugc xem xét
(kinh té, xa hoi va mdi truong), bao cao dé
xuit thém mot khia canh méi 1a van dé quan
tri (governance). Tuy nhién, bdo cdo nay
khong trinh bay h¢ thdng tinh diém cubi cing
dé c6 thé danh gia hodc so sanh tinh bén viing
ctia hoat dong nudi trong thuy san gitta hoac
cac vung hodc cac nhom dbi tugng. Cu thé
hon, chi s6 GAPI (Global Aquaculture Perfor-
mance Index) duoc dé xuat bai Volpe va cong
su (2010, 2013) chi tap trung cho khia canh
moéi trudng dbi véi moi ddi twong va phuong
thtre nuéi theo timg qudc gia.

1. Phuong phap luian xiay dung chi thi
(indicator):

Van dé nay da dugc xac dinh boi Pablo
(2007) di tir (cac) tidu chi dén (cac) chi thi

dua trén nguyén tic bén viing, tong quan tai
lidu, cac nghién ctru tinh hudng (case study),
quy tic va huéng dan cu thé cua (cac) nganh.
Téng quan ciia FAO nim 2011 chi rd cach
tiép can phai dua trén (cac) nguyén tic xay
dung chi thi (Hinh 1) [tiép can theo Nguyén
tac — Tiéu chi — Chi thi/(Principles-Criteria-
Indicators) - PCI approach]. Tuong tg nhu
vay, chi sb6 GAPI (Volpe va cong su, 2013)
duoc dé xuat dua trén viée khao sat ban dau
(pilot survey) va xem xét cac hé thong danh
gia tinh bén virng cua nhirng nghién ciru khac.
Van dé can luu y 1a tit ca déu dya trén quan
diém tiép can hé sinh thai d6i v6i nudi trong
thuly san (ecosystem approach to aquaculture).
Diéu nay thé hién rd phuong phap luan xay
dyng céc chi thi phat trién nuodi trong thay san
bén virng, d6 1a phai xem xét cic nguyén tic
(principle) va (cac) tiéu chuan (standard) theo
khia canh danh gia. Muyc dich cua cach tiép
can nay nham xdy dung céc chi thi c¢6 tinh
thuc tién cing cac tiéu chuin (standards) va
diém tham chiéu twong ddi (relative reference
points) dé c6 sir dung truc tiép va cu thé bai
tat ca cic bén lién quan (ngudi nudi, nhirng
nguoi st dung ving ven b, nguoi ra quyét
dinh, cac t6 chic,...) nham dat dugc sy phat
trién bén vitng chung (Bang 1).

Nuéi trong thily san
bén vitng
(Muc tiéu)

Cac tiéu chi

1

Céc nguyén tac

Hinh 1. So' d6 phat trién cac chi thi d4nh gia tinh
bén virng ciia hoat dong nuéi trong thiiy san.
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Bang 1. Tiép cin theo Nguyén tic — Tiéu chi — Chi thi

Nguyén tic

Gan lién voi cac khia canh khac nhau cua hoat dong nudi trong thiy san.

Tiéu chi

Chi tiét hoa nguyén tic theo cac dic trung va cu thé hoa van dé duoc chi ra
thong qua cac bieén tuong thich can dugc quan trac.

Chi thi

Cho phép cac tleu chi dugc do ludng (dinh tinh hodc dinh lwong), va thiét
yéu phai quan tric hoic danh gla (duoc) theo thoi glan

Pieém tham chiéu

Chi ra tinh trang cu thé cta van dé can duogc quan tric.

Céc chi thi phai cung cip hudéng din cu thé
cho nhiéu bén lién quan va cac hé thong nudi
trong thuy san khac nhau (Phillips va cong su,
2000; FAO, 2011). Theo d6 tap hop cac chi thi
phai dugc xay dung theo phuong phap ludn co
sy tham gia (participatory), phdi hop nhidu bén
lién quan (multi-stakeholder), da nganh (multi-
disciplinary), va thich timg véi bdi canh hién
hanh (current context).

Theo FAO (2011), phuong phéap ludn ap
dung cho viéc lya chon cac chi thi 1a tién trinh
phai dugc thao luan gitia cac bén lién quan co
kinh nghi¢m va chuyén nganh khac nhau, va
phai duogc théng nhét trude khi chon lua bét
ky chi thi ndo ma didu d6 phai hop 1y (co tinh
16-rich) va mang tinh thiét yéu khi xac dinh
cac thudc tinh ma mét chi thi phai cé va nhiing

(Nguon: Phong theo FAO, 2011)

thudc tinh nay phai duoc sip xép theo wu tién
boi cac bén lién quan & quy mo dia phuong va
hudng theo tinh riéng c6 va céac uu tién cta dia
phuong, theo cach tiép can tir dudi 1én (bottom-
up approach). Cu thé hon, cac chi thi dé xuét
boi Wagner va cong su (2018) dugc xay dung
dua trén nhitng nghién ctru thuc hién tai Brazil
cua cac truong dai hoc, co quan chuyén mon,
va céc trai san xudt tir 2013 dén 2016 thong qua
viée str dung céc chi thi dugc dé xuét boi cac
hoi dong chuyén gia hodc nhimg nhom céac bén
lién quan theo ca hai cach tiép can trén-xudng
(top down) va dudi-lén (bottom-up). Nhung
van dé néu trén dwa dén goi y mot tién trinh
3 budc ddi voi viée Iya chon céac chi thi phai
duogc thuc hién, bao gdm (FAO, 2011):

e 1: Xac dinh va dat uu tién cho cac thudc

Bang 2. Nhirng thudc tinh doi véi viée lua chon céc chi thi

STT Thudc tinh Dinh nghia
1 Tuong thjch vdi cac tiéu chi va Tuong thich véi cac muc dich ctia nhiing ti€u chi va nguyén
nguyén tac tac da dugc xac nhan
2 | C6 thé hiéu duoe R‘(N) rémf,g va nl}én t‘hl'l'(; duoc bai tfit cé’céc bén lién quan theo
cung cich thirc va dé dugc truyén ba
3| C6 tinh tin cay Co co sAc”r va phuong phap luan khoa hoc da dugc st dung
trudc day
4 | Co the thé tiép tuc phat trién va | C6 kha néng dugc tiép tuc phat trién vao thoi diém khac va
xac minh 0 noi khac voi nhitng két qua c6 thé xac minh
Pugc danh gia/tao nén bang cach sir dung thong tin/dit liéu
5 | Kha dung vé dit liéu c6 san hodc dugc danh gid/tao nén véi chi phi/nd lyc hop
1y (chap nhan duoc)
6 | Twong thich quéc t& C,é; tinlq{tllfmg tPich Véri‘nhfn}g chixthi lv(hé(;: dﬁrduqc’ phat
trién bdi cac quoc gia, vung 1anh tho hodc to chure khac
7 | Minh bach C6 thé truy cap duoc boi tat ca cac bén lién quan
2 Khé} dung vé céc gia tri tham| Co :[hé dugc so sanh/quan tric véi mot s6 diém/ gia tri tham
chicu chicu co6 san
9 | C6 thé chap nhan Dugc dong y xac nhan boi tit ca cac bén lién quan
10 | Chéc chin Kho lam sai 1éch/gia tao
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tinh dugc su dung trong viéc lya chon cac chi thi

« 2: Panh gi4 nhanh ddi véi viéc lya chon
cac chi thi

* 3: Tién trinh chon lya dua trén cac thudc
tinh dugc xac nhan va dat wu tién boi cac bén
lién quan.

Béo cdo tong quan ctia FAO nim 2011 yéu
cau 1a cac chi thi phai mang tinh thuc tién, c6
tinh kha thi, dap v g yéu cau vé chuyén mén va
hiéu qua vé kinh té. Wagner va cong su (2018)
chi ra rang céac chi thi dugc xay dyng phai co
thé duoc st dung & cac quy mé va khac nhau tir
trang trai, khu vuc, toan cau hodc theo pham vi
nganh. Theo nhom tac gia nay, cac chi thi pha1
dinh luong dugc, c6 co so khoa hoc, dé hiéu
va dé dién giai, kha thi khong chi trong nghién
ciru ma con qua viéc ap dung dugc tai trang
trai, va cho phép so sanh ¢ cac quy mo khong
gian va thoi gian khac nhau. Thém vao do, cac
chi thi ciing ¢ thé duoc st dung boi cac td
chtrc xac nhan, cac nha dau tu va nhimg ngudi
lap chinh sach.

2. Céc chi thi sinh thai —
v6i nudi trong thity sian

Xem xét riéng theo khia canh sinh thai —
mdi truong, kho khin cho ngudi mong mudn

moi truong doi

ap dung la viéc lya chon xay dung cac ti€u chi
va chi thi cta nhitng cong bd phu thuéc quan
diém cua (cac) tac gia nén khong theo mot hé
thdng, tham chi cong bd ctia Pablo (2007) ciing
nhu cua Volpe va cong su (2013) khong phén
biét rd rang ddi voi mot sb tidu ch1 va ch1 thi.

Wagner va cong su (2011) cho ring can xem
xét 3 van dé chinh 14 lugng hoa viée sir dung tai
nguyén thién nhién, danh gia tinh hiéu qua cua
viéc st dung nay va viéc tao ra chét thai. Theo
0, cac tac gia dé xuat 11 chi thi lién quan dén
khong gian va lugng nude sir dung, nang lugng
tiéu thy, nguyén li¢u st dung (tinh theo lugng
nito - N, phétpho - P, dam - Protein va cacbon
- C), va mot sb chi thi dé danh gia tai luong xa
thai nhung khong néu phuong thic tinh diém
cu thé. Pén nam 2018, dé xuit cua Wagner va
cdng su cu thé thanh 4 tiéu chi, theo do xay
dung 22 chi thi. Dé xuét cua Volpe va cong su
(2013) lai dua trén 10 tiéu chi khac nhau. Véan
dé quan trong 1a cac cong b cua Pablo (2007),
Volpe va cong sy (2013) va Wagner va cong sy
(201 8) déu trinh bay diém chi tiét ciia timg chi
thi nham so sanh gitra nhitng d6i twong nudi va
cac dia phuong dé danh gia tinh bén viing cua
hoat dong nudi trong thiy san.

Bang 3. Cac (nhém) tiéu chi xac dinh chi thij theo khia canh sinh thai — méi truomg qua mot sb cong bod

STT Cac (nhom) tiéu chi Ngudn
1 Thay d6i sinh canh Pablo (2007),
2 Khéng gian st dung cho san xuét ;K(f)alggr;er va cong su (2011,
3 X ly nude thai Pablo (2007),
4 Luong nudc st dung cho san Xuét ;K(f)aér;er va cong sy (2011,

Céc chi thi cua viée xa thai vao méi truong (N, P, OM, TSS,
BOD,, tich liiy P, OM va cac chét dang hat trong trim tlch

Wagner va cong su (2011,

5 cac kh1 nha kinh quy vé CO,, kha nang acid hoa quy vé khi| 2018), Volpe va cong su
thai cé tlnh acid)/Tai lu0’ng xa thai (N, P, TSS) — O nhiém| (2013)
hitu co tiém tang
St dung bot ca va cac dan xuit, Nguyén liéu st dung cho
san xudt (N, P, C va protein)/Sir dung cé tap trong san xuat, | Pablo (2007), Wagner va
6 Nang lugng tai tao/Nang lugng ti€u thy cho san Xuat/Ni ang| cong su (2011, 2018), Volpe
luong cong nghiép tiéu thy/Hi€u qua s dung nang lugng| va cong su (2013)
trong san xuat
7 Tinh bén viing vé thirc in sir dung Volpe va cong su (2013)
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Nang l}rong ¢6 nguon goc tur hé §inh thai su dung trong

8 san xudt (tinh theo nang suat so cap nguyén (Net primary| Volpe va cong sy (2013)
productivity) ’cﬁa dau vao thirc an) ’

9 Sf‘I dung thl.l("?c'khéng sinhﬂ (antibiotics)/thuf)c diét ky sinh Volpe va cong su (2013),
trung (parasiticide) trong san xuat

10 | Dich bénh (pathogens) (tinh theo ty 1¢ tir vong) Volpe va cong su (2013),

1 S}"I dl_nzg chat chéng hu hong/gay thdi (antifoulants) trong Volpe va cong su (2013)
san xuat

12 | Mitrc d6 tham canh Pablo (2007),

13 | Ngudn goc di tuong nudi (nhap nodi so véi ban dja) Pablo (2007),

14 | Ngudn gidng (trai san xut so v6i giéng tu nhién) Pablo (2007),

15 | That thoat ddi twong nudi trong (Escapes) Volpe va cong su (2013)

16 | Ty 1& sinh khéi san xuit khong st dung dugc Wagner va cong su (2018)

Ghi chii: N: Nito, P: Phosphorus, OM (Organic matter): Vat chit hitu co, TSS (Total Suspended Solids):
Tong céc chat ran lo limg, BOD; (Biological Oxygen Demand): Nhu cau oxy sinh héa xac dinh sau 5 ngay

Chi v6i 3 nguyén tic - 14 tiéu chi, tong quan
ciia FAO (2011) cu thé hoa thanh 53 chi thi;
tuy nhién, dya trén tinh chit uu tién, cong bd
dé xuét 38 chi thi can dugc xem xét. Trong sb
nay, co thé ¢6 mot s chi thi gay kho khan cho

nguoi ap dung do khong dugc 1am rd. Dya theo
huéng dan ciia Nash va cong su (2008), cac chi
thi mdi truong can can nhic dbi voi viée phat
trién nuoi trong thuy san bén vimg khu virc ven
bo duoc trinh bay qua bang 4.

Biang 4. Cac nguyén tic, tiéu chi va chi thi theo khia canh méi truwong

Nguyén tic 1: Giam thiéu tic dong méi truomg ciia nudi trong thily sin & quy mé toan ciu

Ma | Tiéu chi (Criteria) STT | Céc chi thi (Indicators)
NITI Céc nhu cau vé tai nguyén thién 1 Heé sb chuyén dbi thie an (FCR)
nhién (dong thuc vat bién) (kg thuc an/kg san pham)
NI1T2 | Cac loai ngoai lai 2 Céc dbi tugng nudi nhap ndi (s6 lugng)
Nubi trong thuy san dya trén Safl. 11:YQ'Ilg dﬁanh bat. 9uqc - dur}g < . iy
NIT3 | , < 3 (v6i tinh chat con giong hodc thire an tuoi so voi
danh bat Ao
han ngach) (tan/nam)
Nguyén tic 2: Xem xét cac dich vu ciia hé sinh thai
Ma | Tiéu chi (Criteria) STT | Cac chi thi (Indicators)
4 Do duc/do trong (dia Secchi - m)
N2T1 | Chét lugng nuoe 5 Ca‘ic chi;th% vi sinh vat (t;)ta} coliform)
6 Bung no6 tao (s6 lugng t€ bao/ml)
7 Ham luong oxy hoa tan (mg/1)
Mit cac bii wong dudng va dé trimg (co/khong
; 8 N o o S g oA x X,
N2T2 Nghé ca va cac khu vuc uong c0) va trir lugng dan cé di dé (sinh khoi)
dudng (nursery area) 9 Su ¢6 mit cla trai san xuat giéng v6i dan ca bd
me ty nhién (c6/khdng co)
Stc tai cua hé sinh thai
N2T3 | (carrying/holding capacity of| 10 | Can danh gia chuyén mon sau
the ecosystem)
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11 Vian téc dong chay (cm/s)
12 | B0 sdu (m)
N2T4 | biéu kién vung bién 13 Kha ning trao doi véi ving bién md (xa bo)
(khoang céach tinh theo m)
14 | Ty 1¢ khong gian dugc st dung (%)
N2T5 | Piéu kién dinh dudng 15 | Mat do nudi (ca thé/m?)
Nguyén tic 3: Giam thiéu tac dong dén diéu kién méi trueomg va da dang sinh hoc & quy md
dia phuwong
Ma | Tiéu chi (Criteria) STT | Cac chi thi (Indicators)
N3t | Dau vao cua cdc chat thai hitu| 6| 1o 15 e an thét thodt so voi tong 6 (%)
co va vo co
Luong cac chat khang sinh sir dung trén moi tan
17 X 2
san pham (kg)
18 St dung cac chat chong bam ban/hu hai
(antifouling) (c6/khong co)
Luong cac chat/thuoc chong ky sinh trung su
19 X A, 2
dung trén moi tan san pham (kg)
Luong cac chat khir tring sir dung trén mdi tan
20 \ ;
san pham (kg)
Str dung thure an véi cac chat hoa hoc chong oxy
21 A .
hoa (c6/khong co)
22 | Tong P (kg)
23 | Cau truc tram tich (%)
St dung nhitng san pham hoa| 24 | Tich lily kim loai ning (micrograms)
N3T2 o . J - X , X~ A .
hoc va céc loai thuoc Thay doi cau trac quan xa nén day
25 .
(benthic index)
26 | Tdng cac-bon hiru co (TOC, mg/m?)
27 Muc d0 suy thoai cac sinh canh nhay cam
(quan trac)
28 Tong cac chat hitu co dang hat
(Total particulate organic matter) (mg/m?*)
29 Téng céc chat hitu co hoa tan
(Total dissolved organic matter) (mg/m?)
30 | Chlorophyll (mg/m?®)
31 | Sinh khéi dong vét nbi (mg/m?)
32 | Cac dbi tugng nudi that thoat (ca thé)
Str dung cac loai khong phai ban dia
33 A .
(c6/khong co)
N3T4 | Tac dong vé mat di truyén 34 Str dung céc loai bién doi di truyen
(GMO species) (c6/khong co)
35 | Sir dung ngudn bd me ty nhién (c6/khdng co)
N3TS Lan truyén dich bénh tu trai 36 Su hién dién cac tdc nhan gay bénh tir nhitng tac

nudi

nhan gay bénh ¢ trai nuoi (c6/khdng co)

(Nguén: Dia theo FAO, 2011)
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Béng 4 cho thay co thé c6 mot sd chi thi co
tinh chit gan nhau, vi dy thi thi 1 va chi thi 16;
mot s6 chi thi doi hoi chuyén mon sau, vi du cac
chi thi 10, 25, 27,...Theo d6, viéc lua chon chi
thi tuy thudc quy mé ciia mdi danh gia. Dién
hinh nhu trong nghién curu ctia Volpe va cong
su (2013), 10 chi thi sinh thai da dugc ap dung,
bao gébm thudc khang sinh (luong st dung),
chat chdng bam ban/hu hai (ty 18 st dung trong
hoat dong nudi), nhu cau oxy sinh héa (BOD)
(danh gia 6 nhiém do chat thai vat nudi va thic
an thl‘ra) con giéng khai thac tu nhién (ty 1&
ngudn gidng so VO‘I trir luong) nang lugng sinh
thai (tong ning suit so cAp nguyén (net primary
productivity) so voi lugng thirc an st dung — g
Carbon/kg), that thoat d6i twong nudi (s6 ca
thé), nang lugng cong nghiép (lugng tidu thu),
thudc chong ky sinh tring (lugng sir dung), lan
truyén mam bénh (dwa trén ty 1¢ tir vong), tinh
bén virng vé thic an (lwong sir dung).
3. Hé thong tinh diém (Scoring scheme)
Viéc ap dung cac chi thi (indicator) c6 thé
gitip nhilng nguoi quan tam (nha nghién ctu, co
quan 1ap ké hoach,. ..) khong nhitng danh gi4 anh
huodng cia hoat dong nudi trong thity san ven bd
noi riéng, nudi trong thiy san ndi chung theo gia
tri cu thé cta tung chi thi xem xét ma dya theo d6
tinh dwoc gia tri chi s6 cudi cing (index) nham
xdc dinh murc bén vitng téng thé hodc dé chi ra
nhing van dé can can nhic. ‘Trong truong hop
can phai tinh toan gia tri chi s6 nay, moi hé théng
danh gia phai xdy dung thang diém theo timg
chi thi. Tuy theo dac trung cta mdi chi thi, véi
tinh chét 1a cac bién, gid tri c6 thé mang tinh lién
tuc hodc gian doan phai dugc chuan hoa nhung
khong 1am mat tinh hop 1y ctia mdi chi thi ciing
nhu chi s6 cudi cung vé6i hai gia trj cuc tri (16n
nhét va nho nhat hodc nguoc lai) thé hién hai cuc
doan vé tinh bén ving (bén viing nhit va kém
bén vitng nhat hodc nguoc lai). Cu thé, hé thong
tinh diém duoc xay dung boi Pablo (2007) sir
dung mot thang do véi khoang thay d6i tir 1 dén
7 hodc 1 dén 10 tiy theo mdi chi thi dé mé ta tinh
bén vitng vé mit sinh thai. Gia tri 1 thé hién tinh
trang hoan toan khong bén viing va gia tri 7 hodc
10 phén anh tinh trang 1y tuong ddi véi tinh bén
vimg vé mit sinh thai. Cac gid tri trung gian thé
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hién sy thay ddi mure anh hudng theo ) luong,
hoat dong nudi hodc tac dong cua mdi chi thi theo
khia canh sinh thai. Vi du déi véi con giéng, con
giéng dugc khai thac ty nhién ¢ kha ning dua
dén su can kiét dugc danh gia 1 diém, 3 diém thé
hién con gidng c6 ngudn gdc tyr nhién bi khai thac
dén muc gdy anh huong quan dan, truong hop
con giéng duoc san xuat nhan tao nhung khong
ndmrd quz‘in dan bd me va/hoic véi mot sb lugng
16m du tring van ton tai trong tu nhién duoc ddnh
gia 7 diém, 10 diém thé hién truong hop chu dong
nudi cac ca thé bd me dé san xuét giéng va nguon
bd me ty nhién phong pht. Twong tu nhu vay ddi
véi viée xur ly nude thai tir hoat dong nudi, 1 diém
thé hién ngudn xa thai 16n ma khong co bét ky
phuong thire xtr 1y nao, truong hop ngudn xa thai
16n v6i mirc xir 1y ndo d6 dwoc danh gia 3 diém,
5 diém thé hién hoat dong xtr Iy ngudn xa thai dén
mirc cAn bang véi stic tai (carrying capacity) cia
thity vuc va 7 diém thé hién ngudn xa thai duogc
xu ly thoa dang.

Sau khi danh gia va cho diém timg tiéu
chi d6i v6i n trudng hop khao sat, gia tri trung
binh cua chi thi theo mdi tiéu chi duoc tinh

A . n
theo cong thuc: Z wn,

Sd. ==——

1

n
Trong do: Sd. - gid tri cta chi thi theo ti€u
ch1 twong mg; i - truong hop thtr i; w, - diém
5O truong hop thir i;
n, - s0 truong hop tng véi w, van la s6 mau
khao sat
Gia tri cua chi sb tong thé (trong trudng
hop nay 1a vé khia canh sinh thai) duoc liy
trung binh theo diém ciia mdi chi thi bang cach
ap dung cong thurc sau: |

3 sd,

Md, ==

J n|

V6i: Md, 1a gid tri cta chi s6 sinh thai, thé
hién gia tri theo céc chi thi tuong ung va n’ la
s6 lugng chi thi c6 trong chi sb.

Nhu di dugce khing dinh boi Phillips va
cong su (2000), phat trién bén ving va kha
ning bén viing 13 nhimg van dé phtic tap rat
kho dé dinh nghia va ap dung dbi véi nudi
trong thuy san; do vy, tily theo tinh chét cua
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mdi trudng hop, cac tac gia c6 thé lwa chon xay
dung hé thong chi thi va cach tinh diém cu thé
phit hop v&i bbi canh thyc té ca vé khong gian
va thoi gian dé danh gia van dé, trudc hét, doi
v6i khia canh sinh thai — méi truong.

Trong diéu kién Viét Nam, tir nhiing van dé
néu trén, co thé lua chon ap dung dé danh gia
tinh bén vitng vé mat sinh thai cua hoat dong
nudi trong thuy san theo bdi canh phu hop véi
quy mo hoat dong va diéu kién cu thé cia mdi
du 4n, mdi dia phuong... dé diéu chinh hoat
dong va dinh hudng phat trién nham muyc dich
bao vé moi truong ty nhién.

III. KET LUAN VA KHUYEN NGHI

Qua nhiing trinh bay trén day, c6 thé di dén
céc két luan va khuyén nghi sau:

1. Két luin:

- DBé danh gia tinh bén viing hoat dong nuodi

Tai liéu tham khao

trong thiy san theo khia canh sinh thai, viéc
xay dung hé thdng chi thi cin dugc thuc hién
theo Nguyén tic — Tiéu chi — Chi thi véi Diém
tham chiéu cu thé va theo ca hai hudng tiép can
tir trén xudng va tir dudi 1én bao gdm tat ca cac
bén lién quan.

- Viéc lya chon chi thi va xay dung phuong
thirc tinh diém dé danh gia tinh bén viing hoat
dong nudi trong thuy san theo khia canh sinh
thai can dugc xem xét theo bdi canh thuc té ca
vé khong gian va 14n thoi gian.

2. Khuyén nghi:

Déi vai cac du an, co sé nudi trong thay
san... , dac biét la khu vuc ven bo Viét Nam,
can nghién ctru va ap dung cac hé thong chi
thi theo khia canh sinh thai nham so sanh va
danh gia tinh bén viing vé mat moi trudng
tu nhién.
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