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TOM TAT

Nudi trong thuy san — thuéc nhom Ngu Nghiép - la mot trong nhiing nganh kinh té cé gia tri cao,
chiém mot phan khéng nho trong co cau kinh té Néng — Lam — Ngu nghiép tai Viét Nam va An
Giang la mot tinh tir lau da c6 thé manh trong nganh nudi tréng thuy san tai Viét Nam. Tuy nhién,
tinh bén viing ctia nganh nay dang gap nhiéu thach thic bai qua trinh bién di khi hau; Vi vay,
nhu cdu cdp thiét la danh gié tinh dé bj tén thuong déi vai bién d6i khi hau clia nudi trong thiy
san An Giang dua trén nhiing thay déi dugc du doan vé nhiét do va lugng mua clia ving theo cac
kich ban bién déi khi hau va danh gia tinh dé bi tén thuong ctia ching cho ting khu vuc, st dung
phuong phép dua trén chi s6 clia Hoi dong lién chinh pht vé dinh nghia bién déi khi hau vé tinh
dé bj t6n thuong dé khac phuc nhiing han ché trong viéc phat trién cac chién luge thich tng cu
thé & quy mé khu vuc. T6ng cong cé 27 chi s6 khi hau, moi trusng va kinh té€ xa hoi da dugc chon
cho ba thanh phéan dé bi t6n thuong: phai nhiém, dé nhay va kha nang thich (ng. Két qua cho
thay muic do tén thuong do BBKH déi vai nganh nudi ca tra tai tinh An Giang & muc dé trung binh,
trong d6 huyén Chau Phu chiu tén thuong cao do huyén chii yéu co sinh ké chinh 1a nudi cé tra.
Dua vao hién trang va muc dé tén thuong do BDKH dé xudt cac giai phap thich hap cho ngudi
Nuoi ¢4 tra véi muc tiéu phat trién bén ving nganh kinh t€ chl luc nay dong thai tao ra sinh ké
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mai cho ngudi dan va gidam téc dong dén moi trudng do hoat dong nudi trong gay ra.
Tu khoa: chi s t&n thuong, tinh dé tén thuang, bién dbi khi hau, nuéi c4 tra

GIGI THIEU

Nudi trong thiy san 1 nganh san xuat thuc phdm ting
trudng nhanh nhit toan cau, véi san lugng ting tu
khoang 4 triéu tdn ndm 1970 1én 73,8 triéu tin trong
nim 2014, Dén nay, 50% lugng cé tiéu thy clia con
nguodi trén thé giéi dén ti nudi trong thiy san va
khoang 18 triéu ngudi dang tham gia nudi c4, trong
d6 94% 1a tit chau A!. Viét Nam, nha san xudt nudi
trong thuy san 16n thi 15 trén thé gidi, trong d6 tinh
An Giang cung cdp gin 25% t6ng san lugng thay san
qudc gia, dugc chon lam khu viyc nghién cttu gitia cac
nudc dang phét trién vi nudi trong thiy san déng gop
dang ké ciia nén kinh té ndng thon ctia d4t nude thong
qua thu nhép tii nong nghiép va trén - va viéc lam phi
nong nghiép. An Giang la mét trong bén tinh ndm
trong vung kinh t€ trong di€ém déng bang séng Ctiu
Long - noi dang chiu nhiéu anh huéng do bién déi
khi hau toan ciu. D4t dai bi bac mau; da dang sinh
hoc gidm manh; dién tich d4t bi xdm nhap man, d4t bi
kho han, nhiém phén ngay cang ting; nhiét do khong
khi ting cao va han hdn bat thuong, 1a lut khong theo
quy luét; nhiéu dich bénh méi hinh thanh... da de doa
dén doi sdng va hoat dong ctia ngudi dan trong tinh.

Céc nghién ctiu hién tai vé tinh dé bi t6n thuong cta
viéc dédnh bat thiiy san va nudi trong thiy san ddi véi
bién d6i khi hau da dugc tién hanh cha yéu & quy mo
quéc gia ké tii khi Allison et al.>>. Allison et al.? cic
vin dé dé bi tén thuong dya trén cac chi s6 vé sy nong
1én toan cdu, tdm quan trong tuong do6i cia nghé ca
trong bdi canh kinh t€ qudc gia va doi séng ché d6 dn
udng, vakha nang thich ting véi bién d6i khi hau trong
132 quéc gia. Két qua ctia ho chira ring cic qudc gia &
Tay Phi, tay bic Nam My va Nam A 14 nhiing quéc gia
dé&bj t3n thuong nhit. Handisyde va cong su* d tién
hanh mdt nghién ctiu vé nuoi trong thiy san trong do6
thay d6i nhiét 6 nudc, mat d6 dan s, thay d6i lugng
muia, rai ro thién tai va san xuét nudi trong thay san
dugc chon lam chi s6 cho danh gid & quy mé6 qudc
gia. Tinh dé bi t6n thuong do bién d6i khi hau c6 thé
khac nhau gitta cac vung tuy theo viing khi hau, khu
vuc dia ly (néi dia hodc ven bién), loai hé théng nudi
trong thuy san va loai nao dugc nudi. Céc khu vuc
noi dia bi anh hudng béi su thay d6i ctia 1a lut, nhiét
do va lugng mua, trong khi cdc khu vuc ven bién bi
anh hudng béi muc nudc bién ting, do cao song va
x6i mon dt nhanh®. Tuy nhién, mtc do tic dong
6 thé khong giong nhau d6i vé6i tiing méi nguy hiém

Trich dan bai bao nay: Thu N H A, Huyén N K, Vi L Q, Hiéu T T, Kién T T, Nhan L T, Hai L T. Danh gia tinh
dé ton thuong do bién dai khi hau dén nganh nuéi tréng ca tra An Giang va dé xuat cac bién phap
thich ng. Sci. Tech. Dev. J. - Sci. Earth Environ.; 5(1):254-263.
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nay. Tinh dé bi tén thuong ctia mét hé théng khong
chi phu thudc vao téc dong ctia cic méi nguy hiém ma
con phuy thudc vao d nhay va kha nang thich Ging ctia
hé théng.

Nghién ctiu “Dénh gia vé tinh dé bi ton thuong cta
nudi trong thuy san Han Qudc véi bién dai khi hau”
cta nhom tac gia Bong - Tae Kim, Christopher L.
Brown, Do - Hoon Kim dya trén nhiing thay d6i dugc
du doéan vé nhiét do va d6 man cia nudc bién & cac
viing bién lién ké ctia Ban ddo Triéu Tién theo céc kich
ban tap trung dai dién (RCP). Cac yéu t6 cta bién d6i
khi hau anh hudng dén nuoi trong thiy san, truc tiép
hodc gian tiép, bao gom ting nhiét d6 nudc, taing muc
nudc bién, thay d6i pH do axit hoa dai duong, thay d6i
md hinh thoi tiét, thoi tiét bat thusng, v.v..”. Nhiét do
nudc ting cé thé anh hudng dén téc d6 ting trudng
cuia cacloai dugc nudi, tinh nhay cam véi bénh va thoi
gian dé tring va ti vong trong vong doi. Muc nudc
bién dang c6 thé gay ngip lut, x6i mon va xdm nhép
nudc bién & viing ven bién va vung trang. Hau nhu
viéc danh gia tinh trang dé bi ton thuong chi dugc dua
ra trong pham vi toan ciu va khong tip trung vao nghé
¢4 va nudi trong thity san trong khu vuc 1a sy thiéu dit
liéu dy dodn vé cac thay déi vat ly phat sinh tu bién
d6i khi hau. Phuong phép dya trén chi s dinh nghia
vé tinh dé bi t6n thuong cta IPCC va dinh nghia vé
tinh dé& bi t6n thuong ctia IPCC dugc dp dung trong
nghién ctiu nay véi viéc lua chon va xac dinh cac chisé
proxy vé do phoi sang, d6 nhay va kha néng thich ting
tly thudc vao dinh nghia vé tinh dé bi t6n thuong cua
Hoi dong lién chinh phu vé bién déi khi hau (IPCC).
Nghién ctiu ctia Shaw (2006) 8 vé thich ing véi BDKH
dya vao cong déng & mién Trung da chi ra rang, thay
d6i khi hiu, thoi tiét nhu sy sy bién d6i 11 lugng mua,
hay su thay d6i duong di ctia 16¢ xody da anh hudng
dén san xudt nong nghiép va chin nudi, nhiing kiéu
sinh ké chinh ctia cdng dong déan cu & ddy. Shaw nhin
xét rang, su lién két gitta ngudi dan va chinh quyén la
yéu t6 quan trong cta viéc thich ting d6i véi BDKH
dya vao cong déng”. Mot nhém cac tac gia khic qua
nghién ctu “Living with Environmental change: so-
cial vulnerability, Adaptation and Resilience in Viet-
nam” '% da phan tich tuong déi toan dién cac nhan té
lién quan dén nhiing t6n thuong vé mat xa hoi cling
nhu kha ning phuc hoi sau cac thay d6i moi trudng.
Thém niia, § Viét nam, trong qud trinh ting phé véi
BDKH, cu dan thudng van dung nhiing loai vén ma
ho ¢ tit trude .

Nghién ctiu tac dong clia xdm nhép mén va kha nang
thich ting trong nudi tréng thuy san tai dong bing
song Ctiu Long dugc thuc hién tai Khoa Thuy san
Trudng Pai hoc Cén Tho, cic tinh S6c Tring, Bac
Liéu, Ca Mau va H4u Giang. Nghién ctiu danh gid
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nhén thitc ctia ngudi nuodi vé mot s6 yéu td thoi tiét co
lién quan dén x4m nhap min va bién déi khi hiu, tac
dong va giai phap ting phoé clia nguoi dan; kha nang
nudi mot s6 loai thay san kinh t€ quan trong trong
diéu kién xdm nhép man; qua d6 dé xudt gidi phap
g6p phan giam thiéu rii ro va thich ung véi xdm nhép
mdn va bién d6i khi héu, thoi tiét cho nudi trong thuy
san trong thoi gian t6i 1213,

Trong bsi canh BDKH dang la vdn d€ quan tim cta
toan x4 hoi, GS. Mai Trong Nhuén da cling cdc cdng su
¢6 nhiing nghién cttu t6n thuong do BDKH (4p dung
cho thanh ph6 Ha Long, ctia song Hong, Chan Méy -
Ling Co,...). Trén co s& d6, tip thé téc gid ciing da dé
xudt cac gidi phdp nham st dung bén viing tai nguyén,
bao vé mdi trudng, phong tranh giam nhe thién tai va
thich ting v6i BDKH viing nhu quy hoach st dung
bén viing tai nguyén mdi truong (véi cic mo hinh
phat trién kinh t€ bén viing nhu nong nghiép, nuoi
trong thiy san va du lich sinh thai, khai thac khodng
san sach,...), gidi phdp quan ly va bao vé tai nguyén
moi trudng, giai phap giam thiéu thiét hai tai bién do
BDKH va giai phap gido duc nang cao nhan thic cdng
dong 4.

Nghién ctiu ctia Kam et al (2010) !° & d6ng bing song
Ctiu Long cho thdy néu khong c6 gidi phap thich
tng, thu nhép cta cic hd nuoi ca tra c6 thé gidm 3
ti dong/ha vao ndm 2020 va cac hd nuoi tdm c6 thé
giam 130 triéu dong/ha vao nam 2020 va lén dén 950
triéu dong/ha nam 2050.

Trong s6 nhiing nghién ctu trudc d6 da khong lam
rd tdm quan trong ctia nghé nudi trong thiy sin nudc
ngot cho nganh thity san va an ninh luong thuc & méi
quéc gia, va nhiing nghién citu nay ciing khong thé
gidi quyét cic nhu cau chinh sach cu thé theo nganh
ciing 13 mot thiéu hut thuong xuyén trong cac tai liéu
dé bi ton thuong. Nhung qua nhiing nghién ctu do,
¢6 thé thdy raing dung phuong phap chi s6 d€ ddnh
gia tinh dé t6n thuong sé gap kho khan trong viéc thu
thép s6 liéu nhung lai dénh gid toan dién tinh dé t6n
thuong do BDKH va nhén dinh ring 2 yéu t6 tac dong
16n nhét dén nganh thiy san do BDKH géy ra 1a nhiét
do va lugng mua.

hiét d6 c6 anh hudng truc tiép dén sinh ly va ting
trudng cé tra giong. Nhiét d6 thdp (24°C), c4 ting
trudng kém con nhiét do cao kich thich ca tang trudng
cao (32 - 34°C). Tuy nhién, khi nhiét d6 qua cao ciing
gdy stress cho cd vi lam tic ché qua trinh sinh trudng
va phat trién binh thudng ctia ca'®. C4 nudi & nhiét
d6 24 - 26°C ty 1¢ song khong cao do cé trong bé bi
nhiém vi ndm ky sinh bén ngoai va chét. Nguoc lai
v6i ndm, vi khudn trén cd tra thudng phat trién tot &
khoang nhiét d6 30-32°C'°> nén c4 nudi & nhiét do
32°C trong thdi gian ddu c6 thé xuit hién nhiing biéu
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hién xudt huyét, phi dau, mot s6 cé thé trong néi quan
xudt hién cdc d6m tring trén gan, thin va ty tang. Vi
vay, khi nu6i ca & cdc muc nhiét do cao khong tranh
khéi tinh trang mot s6 it ca chét do s6c véi diéu kién
song thay d6i va 1am ty 1é s6ng ctia cd & cac nhiét do
cao khong dat 100%.

Trong mua mua bao, nhiét d9, lugng mua, do mén,
pH bién déi that thuong. .. giy cac hién tugng s6¢c moi
truong d6i voi dong vat thuy san, mam bénh c6 nhiéu
co hoi xAm nhap vao co thé dong vat thay san dé gay
bénh.

PHUONG PHAP NGHIEN CUU

Nghién ctiu dugc thyc hién tai An Giang. Téng cong
6 27 chi s6 khi hau, méi trudng va kinh t€ xa hoi da
dugc chon cho ba thanh phan dé bj t6n thuong: phoi
nhiém, d¢ nhay va khé néng thich ting. Dit liéu dugc
phén tich bang cach st dung phuong phép tiép cin chi
s6 dé bi ton thuong téng hop va tinh dé b tén thuong
trong nudi trong thay san.

Lua chon cac chi sé

Tinh dé bi t6n thuong (TDBTT) nuoéi trong thuy san
c6 thé dugc dinh nghia la muc d6 ma hé théng nuoi
trong thuy san hodc hoat dong nuoéi trong dé bi anh
hudng hodc khong thé d6i phoé véi cac tdc dong bat
1gi ctia bién d6i khi hiu, bao gém cé bién d6i khi hau
va cuc doan (thich nghi tit Parry et al., 2007)®. C6 ba
thanh phén chinh cia TDBTT (VI) theo dinh nghia
ctia IPCC: phoi nhiém (E), d6 nhay (S) va kha ning
thich ting (AC). Tinh dé bi t6n thuong 1a anh huéng
két hgp clia ba thanh phén nay®.

Phoi nhiém (E)

Phoi nhiém c6 thé dugc dinh nghia 13 sy hién dién
cua sinh ké, cac loai thity sinh hodc hé sinh thai, chtic
ning moi truong, dich vu va co s& ha tdng c6 thé bi
dnh hudng x4u boi bién d6i khi hau va thay d6i (thich
nghi tli IPCC, 2014) '6. Cac chi s6 phoi nhiém dugc
lua chon cho nuéi trong thity san bao gom cac bién déi
vé nhiét do va lugng mua trong qué khd, muc nuéc
bién ting, du bdo nhiét d6 va lugng mua trong tuong
lai va nudc dang do bao.

Nhay cam (S)

Céc chi s6 do nhay dugc lua chon cho nghién ctiu nay
1a (i) tdng dién tich nudc dugc st dung cho nudi va
(ii) san xudt ca ti nuoi trong thuy san (Bang 1). Néu
mot khu vic phy thudc nhiéu vao ca d€kiém viéc lam,
thu nhap va protein trong ché d6 dn udng, no sé cd
nhiéu kha nang bi anh huéng boi sy thay d6ilién quan
dén khi hau?. Trong nghién ctiu nay, cac huyén cé sy

phu thudc nuoi trong thity san cao hon c6 do nhay cao
nhit, trong khi cdc huyén cé su phu thudc nudi trong
thay san thip hon cé d6 nhay thip nhat.

Kha nadng thich ing (AC)

Kha nang thich ting (Adaptive Capacity) la su diéu
chinh trong hé théng tu nhién va con ngudi d€ tng
pho véi cac tac nhan khi hau hién tai va tuong lai, nhu
lam gidm nhiing thiét hai hodc tdn dung cac co hdi c6
lgi.

Phuong phap tinh

Céc budc cu thé tinh todn cdc chi sd E, S, AC, VI va
ap dung phuong phép trong s6 khong can béng cta
Tyengar va Sudarshan (1982) 17 dugc thé hién chi tiét
nhu sau:

Budc 1: Xac dinh cdc chi thi thanh phén con can tinh
cho cdc chis6 E, S va AC.

Budc 2: Thu thap, tinh todn va phén tich di liéu. Cac
dit liéu nay dugc khai thac tii nién gidm thong ké cua
cac huyén, cta Tinh; bdo cdo tong két ctia cdc nganh
noéng nghiép, du lich, cdng nghiép, xiy dung, giao
thong,...; ban d6 hién trang, ban d6 quy hoach ctia
cdc nganh; bdo cdo quy hoach phat trién KT-XH cua
Tinh.

Bu6c 3: Céan nhic loc bo cdc chi thi thanh phan
con khong du chubi s6 liéu (néu xét theo dia
phuong/quan, huyén).

Buéc 4: Ap dung cong thic (2.1) dé chudn héa. Céc
chi s6 chinh E, S, AC dugc tinh bang cong thiic (2.2)
va chi s6 dé bi t6n thuong dugc 4p dung cong thic
(2.3).

o Chuin hoa:

Xi
X =

(2.1)

Xmax

Trong do: - x; 1a gid tri da dugc ma hod ctia yéu t6 i (0
<x;<1)
- Xmax 12 gid tri16n nhét cta yéu t6 i trong cac muic do
khéac nhau
Sau khi x4c dinh dugc cc chi thi, cdc chisé (E, S, AC)
dugc xac dinh bang cong thic:
LisowijMij

er‘l:O WM;
Trong d6: CF: Chi s6 chinh;
M;j: Chi thi thu i dugc xac dinh tai cong thiic (2.1);
wp;: S6 lugng chi thi thanh phin con ciu tao nén chi
thi thi i;

CF = (2.2)

o Chis6 débj tén thuong dugc xdc dinh theo cong
thic 18
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_E+S+(1-AC)

B 3

Trong d6: VI: Chi s6 dé bi ton thuong;
BuGe 5. Phan loai muc do tdn thuong:Chi s6 ton
thuong dugc chia thanh 5 muc d¢ (Bang 1) '°.

VI (2.3)

Béang 1: Phan loai tén thuong

STT Chi s6 tdn thuong (VI) Miic 40

1 <02 Rat thip

2 0,2<VI<04 Thap

3 0,4<VI<0,6 Trung binh
4 0,6 <VI<0,8 Cao

5 0,8<VI<1,0 Rét cao

Phuong phap diéu tra thuc dia

Phuong phap khao sat thuc dia két hop st dung
phiéu diéu tra, quay phim, chup anh, phéng van tai
hién trudng ctia cac d6i tugng nghién ctiu chinh (cac
doanh nghiép, h¢ dan, chinh quyén cic dia phuong
c6 lién quan, cac chuyén gia va cdc can bd quan ly,...)
nhdm thu thép vaxiily cdc s6 liéu vé hoat ddng sinh ké
cong doéng, san xudt, canh tic, nudi trong tai cac do6i
tugng nghién ctiu, hién trang y kién ctia cong dong
dén cu, can b, cong nhén... trén dia ban thudc cic
dai tugng nghién ctiu va nhiing ngudi lién quan khac
trong cac ban nganh ctia cac dia phuong.

Xay dyng cdc mau phiéu phuc vu diéu tra khéo sit:
Dé thuyc hién néi dung nay dé tai sé xay dung cic mau
phiéu phuc vu cdng tdc diéu tra tai hién trudng (t6
chtic diéu tra nham 14y y kién cdc can bo, cdc ho dan
hodc doanh nghiép tai cdc d6i tugng nghién ctiu chinh
trén dia ban):

o 01 mau phiéu cho can b c6 lién quan dén cong
tac quan ly, nghién ctiu vé€ cdc d6i tugng va dia
ban & dia phuong.

01 mau phiéu cho cdc doanh nghiép.

Tién hanh khao sat, chup anh tai cac huyén nuoi ca
tra dién hinh ctia tinh nhu Chau Phua, Chg Mdi.....

« 01 méu phiéu cho cic ho gia dinh.

Tién hanh khdo sit, chup anh tai cdc hd nuoi cé tra
dién hinh ctia huyén v6i cac quy mo va hinh thic canh
tac khac nhau.

Xdc dinh s6 don vi can khdo sdt: Theo Slovin (1984),
¢& mau dugc xdc dinh theo cong thic sau:

_N
(1+Ne?)
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Trong d6: N: tdng s6 hd nuoi cd tra cta tinh;

n: s6 ho dai dién

e: sai s6 cho phép (thudng 14y bing 0.05) & day chon
e = 0,1 tiic muc do6 chinh x4c 1a 90%

"= (‘+1X/ez) = l+2?593210,|2 =96 (ho)
KET QUA NGHIEN CUU

Lua chon cac chi sé

Cécyéu t6 tac dong t6i do phoinhiém ctia ca tra thong
qua tic dong ctia BDKH tai tinh An Giang bao gom
cacyéu td, dién tich dit bi ngap do nudc bién dang, cac
bién déi vé nhiét d9, lugng mua. Cac s6 liéu dugc thu
théap tu di liéu cua Dai KTTV (Khi tugng thuy van)
tinh An Giang, chi cuc Thong ké tinh An Giang. Day
la céc s6 liéu hién trang vé cac hién tugng cuc doan
nhu han hén, 1a lut. Cac s6 liéu tuong lai vé€ nuéc
bién dang, nhiét d, lugng mua dugc 14y tu kich ban
BDKH va NBD (nudc bién dan) cho Viét Nam ndm
2016. Céc chi s6 nay thé hién mic d6 bién d6i cua
khih4u, day 13 nhiing yéu t8 chinh &nh hudng dén san
lugng va chit lugng clia nganh nuoi ca tra (Bang 2).

Tinh toan gia tri chi sé cla cac bién thanh
phan va chi sé tén thuong téng hop

Gid tri ctia chi s6 ctia cdc bién thanh phan va chi
6 t6n thuong téng hgp theo cac don vi hanh chinh
cdp huyén dugc tinh todn theo cdc cdng thuic tii cong
thiic (2.1) dén cong thiic (2.3) va dugc trinh bay trong
Bang 3.

Panh gia mic dé ton thuong do bién ddi khi
hau déi véi nganh nuéi ca tra tinh An Giang
Murc dé phoi nhiém

Gid tri chi s6 phoi nhiém ctia cic huyén cta tinh An
Giang dao dong trong khoang tii 0.243 - 0.845, tuong
duong véi muc do phoi nhiém tu thip dén rét cao.
Gia tri E cao nhét tai huyén Tan Chau, thip nhat tai
huyén Tinh Bién.

o Mtc d6 phoi nhiém rdt cao (0.8 - 1.0):
Trong pham vi toan tinh An Giang c6 1/11
huyén/thanh phé c¢6 miic d6 phoi nhiém rat cao
(chiém 9.1%), d6 13 huyén Tan Chau: 0.845

 Miic d6 phoinhiém cao (0.6 - 0.8): Trong pham
vi toan tinh An Giang c¢6 2/11 huyén (chiém
18.2%), d6 1a huyén Chéau Phd: 0.743 va huyén
Chéau Thanh: 0.666.

o Miic d6 phoi nhiém thip (0.2 - 0.4): tai huyén
Tinh Bién: 0.243 (chiém 9.1%)

 Miic d6 phoi nhiém trung binh (0.4 - 0.6): tai 7
huyén con lai, chiém 63,6% tong s6 huyén.
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Bang 2: Cac chi s8 dugc st dung dé tinh toan muc dé phai nhiém, do nhay va kha nang thich ting.

Yéu t6 quyét dinh
kha nidng dé bi t6n
thuong (Chi s6 cip
I

Mtic d6 phoi nhiém
(E)

Miic d6 nhay cam
(S

Miic d¢ thich tng
(AC)

Chi s cap 11

Dao dong khi hau (E1)

Thuy van (E2)

Xa hoi (S1)

Thuy san (S2)

Chinh quyén - Cong
dong (AC1)

Co s6 ha tang (AC2)

Kinh té - xa hoi(AC3)

Chi s6 cap 111

Nhiét do trung binh cao nhét (E2-1)

Nhiét d¢ trung binh thdp nhét (E2-2)
Muc nudc trung binh 16n nhat (E3-1)
Muc nudc trung binh thdp nhét (E3-2)
Dinh I trung binh ndm (E3-5)

Déan s6 (S1-1)

Mat d6 dan s6 (S1-2)

Ty 1&¢ ho st dung nuéc hgp vé
sinh/phiéu diéu tra (S1-3)

Ty 1é phu nit (S1-4)

Ty 1é ho nghéo(S1-5)

Dién tich mét nudc nuoi trong ca (S2-1)
San lugng ca (S2-2)

San lugng ca tra giéng (S2-3)

S6 co s san xudt giong (S2-4)

S6 bé nudi trong ca tra (S2-5)

Gid tri thu tU cd tra (S2-6)

Ty 1é ho thay san/phiéu diéu tra (S2-7)

Ty 1é s6 dan dugc tip hudn vé phong
chdng thién tai va ing phé6 véi BDKH
(AC1-1)

Ngén séch chi ting phé BDKH (AC1-2)

Nhan thtic ctia ngusi dan vé BDKH
(AC1-3)

Kha nang tiép cin thong tin lién quan
dén BDKH va ky thuét canh tac (inter-
net,TV..) (AC1-4)

S6 lugng co sG y té€ (AC2-1)

S8 vi tri quan tric (AC2-2)

S6 co sd nhéan giong cé tra cong nghé
cao thich ing BDKH (AC2-3)

Dan s6 trong d0 tudi lao dong (AC3-1)
Thu nhép binh quan dau ngudi/thing
(AC3-2)

Ty 1é ho c6 thu nhap néng nghiép (AC3-
3)

Pon vi

°C

°C
cm
cm
Tran

Nguoi

Ngudi/km?

%

%

%

ha

Tén

Triéu con
SO co s6
SO co s6
Triéu dong
%

%

Triéu VND
%

%

S6 co s6
diém

SO co s6
Nguoi
Triéu

VND/nguoi

%

Nguon
AT
s0 liéu

SLQT

SLQT
SLTK
SLTK
SLTK

SLTK

SLTK

PDT

SLTK
SLTK
SLTK/PDT
SLTK
SLTK
SLTK
SLTK
SLTK

PDT

PDT

SLTK

PDT

PDT

SLTK
Béo cdo
quan

trac

SLTK

SLTK

SLTK

SLTK
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Bang 3: Bang gia tri chi s8 dé bi tén thuong do BDKH d8i véi nganh nuéi ca tra

Huyén/ Thanh pho E S

Long Xuyén 0.477 0.584
Chéau Déc 0.495 0.253
An Phu 0.560 0.261
Tan Chéu 0.845 0.341
Phu Tan 0.428 0.407
Chéu Phu 0.743 0.484
Tinh Bién 0.243 0.207
Tri Ton 0.422 0.104
Chau Thanh 0.666 0.341
Chg Méi 0.492 0.417
Thoai Son 0.474 0.329

AC VI Miic d¢ ton thuong
0.706 0.45 Trung binh
0.388 0.45 Trung binh
0.241 0.53 Trung binh
0.527 0.55 Trung binh
0.593 0.41 Trung binh
0.387 0.62 Cao

0.344 0.37 Thép

0.297 0.41 Trung binh
0.541 0.49 Trung binh
0.601 0.44 Trung binh
0.550 0.42 Trung binh

banh gid chung, cic yéu t6 phoi nhiém da tic dong
dén sy phét trién ctia nganh nudi cé tra tinh An Giang.
Trong do, cac huyén Tén Chau,Chéu Phu va Chéau
Thanh la 3 huyén c6 h¢ nudi cé tralén ctia tinh An Gi-
ang nhung theo két qua trén c6 thé thdy muc d¢ phoi
nhiém cta 3 huyén ndy ndm & miic cao. Trong khi
huyén Tan Chéu chiu nhiéu tdc dong ctia hién tuong
cyc doan nhu la anh hudng dén dién tich va khong
dam bao chit lugng ngudn nudc cho nuodi cd tra, nhiét
do trung binh thdp nhit gy anh hudng dén stic séng
clia dan cd. Chau Phu va Chau Thanh d6i mat vdi
ngudn nudc khong dam bao cho ao ca vi thiéu nguon
nudc dam bao chit lugng d€ thay nude dinh ky cho
ao vao mua kho va kho kiém sodt chit lugng ngudn
nudc vao mua li.

Mirc d6 nhay cam

Do nhay cam (S) la cdc nhan t6 thé hién mic do nhay
cam, dé thay d6i do cac tdc dong ctia bién d6i khi hau
nhu nhiét d9, lugng mua. DGi véi cd tra co rat nhiéu
chi s6 th€ hién muc d6 nhay cdm do BDKH, tuy nhién
nghién ctu chi st dung mét s6 chi s6 dugc xem 1a c6
anh hudng chinh tai tinh An Giang bao gém céc yéu
t6 vé€ dan s6, sinh ké, diéu kién tu nhién va anh hudng
ctia BDKH. Céc chi s6 vé dan s6 thé hién t6ng dan
s0 tai moi dia phuong, ngoai ra mét s6 cac yéu to vé
dan s6 nt, ti 1¢ hd nghéo cing dugc dé cap dén. Phu
nit la nhiing d6i tugng c6 thé trang yéu, kha ning lao
dong nang kém hon so véi nam gisi do d6 khi c6 thién
tai xay ra, kha nang chdng chiu va thich tng rat han
ché. Nguoi ngheéo la nhiing d6i tugng khong cé hodc
thiéu cdc dit liéu san xudt, thuong phu thudc chinh
vao nghé noéng do d6 nhiing yéu t8 anh hudng truc
tiép dén ndéng nghiép sé anh hudng 16n dén nhom doi
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tugng nay. Tuong tu, cac d6i tugng lam nong nghiép
va dédc biét la nuoi ca tra sé 1a nhiing d6i tugng bi dnh
hudng chinh ctia nhiing téc dong ctia BDKH dén cd
tra. Do cd tra 13 loai thuy sdn nudi tréng chinh, chiém
vai tro quan trong d6i véi kinh t€ cuia tinh An Giang
chinh vi vay BDKH sé anh huéng 16n dén sinh ké ctia
ngudi dan. Cdc chi s6 vé sinh ké bao gébm dién tich
nuoi trong tai dia phuong, san lugng va gia tri san xuat
dugc méi ndm da dugc dua ra ddnh gia. (Bang 2)
Gi4 tri chi s6 nhay cdm ctia cic huyén ctia tinh An
Giang dao dong trong khoang tii 0.104- 0.584, tuong
duong véi miic o nhay cam ti rdt thip dén trung
binh. Gia tri S cao nhét tai thanh phé Long Xuyén,
thép nhat tai huyén Tri Ton.

DPanh gid chung, mic d6 nhay cdm ctia nganh du lich
tinh An Giangtrudc cic tic dong cia BDKH & mtic
trung binh. C6 thé nhan thédy rang: nhiing huyén c6
dién tich nudi cé tra nhiéu thi ¢ mic dé nhay cam
nganh nuoi tréng cao hon so véi ca huyén khac.

Muic d6 thich ung

Kha néng thich ting (AC) dugc dé cip dén dya trén
cac yéu t6 vé diéu kién phat trién co s& vt chét, xa hoi,
cdc chinh sdch ho trg cta dia phuong, mitc do quan
tam va chd trong cua chinh quyén ciing nhu ngudi
déan dia phuong. Cac dii liéu dugc thu thép ti Nién
giam thong ké va thong tin tit phiéu diéu tra khao
sat. Céc chi s6 vé€ nhén thic clia ctia chinh quyén dia
phuong ciing nhu ngudi dan thé hién mic d6 quan
tam va chd trong tit 6 sé c6 nhiing nd lyc cai thién
ciing nhu bién phép thich tng déi véi BDKH. Bén
canh d6, diéu kién sinh hoat sti dung nguén nudc ctia
ngudi dan va cac diéu kién y t€ gido duc ciing dong
vai tro quan trong déi v6i kha néang thich ting.
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Gia tri chi s6 nang luc thich ting ctia cac huyén ctia
tinh An Giang dao dong trong khoang tir 0.241 -
0.706, tuong duong véi ning luc thich ting ti thap dén
cao. Gia tri AC cao nhét tai thanh ph6 Long Xuyén,
thép nhét tai huyén An Pha.

Qua két qua tinh toan kha nang thich ting, cac huyén
thi ctia tinh An Giang, hdu nhu déu c¢é muic thich ting
kha 6n dinh va déng déu, nhung gid tri thip dan &
nhiing noi xa thanh pho, hodc cac huyén c6 mtic phat
trién cao hon, con nhung huyén gan ving ndi thi lai
thép hon.

Bdnh gid mirc dé tén thuong

Gid tri chi s6 t6n thuong V ctia cac huyén ctia tinh An
Giang dao dong trong khoang tu 0.37 - 0.62, tuong
duong v6i mic d9 tén thuong ti thip dén cao. Gid
tri V cao nhét quan sat thdy ¢ huyén Chau Phu, thap
nhdat & huyén Tinh Bién.

Huyén c6 chi 6 t6n thuong do BDKH d6i véi céd tra &
muc cao tai tinh An Giang la huyén Chéau Phd, day
12 huyén c6 co ciu nganh kinh té€ cha yéu la néng
nghiép. Trong d6 nuoi ca tra la nganh san xuét chinh
cta huyén. Nhiing ndm gin day huyén chiu nhiéu
anh hudng do BDKH gay ra nhu mua 16n kéo dai,
thiéu nudc mua kho, nhiét d ting cao (cao nhdt 34 -
350C) dén dén c4 chét hangloat va chat lugng c4 giéng
cing nhu cd thit bi sut gidm dang ké. Tuy nhién theo
nghién cttu thong ké do6i véi kha ning thich Gng véi
bién d6i khi hiu tai dia phuong cho thay, cic chi s6 vé
nhén thic cta chinh quyén cling nhu ngudi din déi
v6i bién d6i khi hau khé cao trén 80%.

Céc huyén c6 chi 6 dé bi ton thuong & mtic trung binh
mdc dit van chiu nhiéu céc tic dong tit BDKH tuy
nhién cac anh hudng la khong l6n. Bén canh do, kha
néng thich ting thong ké dugc 1a kha tich cyc. Trong
d6 nhan thic vé bién ddi khi hiu ctia ngudi dan tit 80
- 95%, va s6 lugng ngusi dan dugc tham gia cac budi
tap hudn, hoi thao vé BDKH dat ty 1é cao 70 - 85%
Céc chi s6 vé xa hoi nhu co s6 y té, trudng hoc, ty 1&
gido vién ciing kha cao.

THAO LUAN

Duia trén cac két qua phan tich bo chi s6 tinh dé bi t6n
thuong nham dua ra thi ty vu tién gitia cdc huyén dé
thuc hién thi diém céc giai phap thich Ging v6i BDKH
gitip cho nganh thuy san ca tra tai An Giang. Pong
thoi dua ra cac gidi phap phu hgp ting véi thuc trang
ctua nganh nudi trong ca tra tai dia phuong va tao
thém nguon sinh ké méi cho ngusi dan. Theo két qua
tinh todn 2 yéu t6 tdc dong l6n nhit dén nganh thuy
san do BDKH gay ra la nhiét d6 va lugng mua.Gidi
phép ting pho cho cdc huyén khi nhiét d6 cao va mua
kéo dai.

- D6i v6i khi nhiét do ting 1én cao khién cho ham
lugng Oxy trong nudc giam manh vao ban dém, moi
trudng nudc xau di, anh hudng dén sy sinh trudng
va phat trién cta ca tra. Céc hién tugng nay xay ra
cuong d6 ngay cang cao, dién bién phtic tap hon va
khé dodn, lam thay d6i muia vu canh téc, suy giam t6c
do tang trudng, nhiéu bénh tat thudng xuyén xay ra
khién ngudi nudi ca tra gap nhiéu kho khan. Cac giai
phép:

+ D& phong bénh cho cd va kht trung nude ao, dinh
ky dung voi bot hoa nudce va tat déu khip ao, c6 thé
stt dung thém ché phdm sinh hoc EM g6c dé dé xti ly
va khtt triing nudc ao nudi, Dac biét, nhiing ché cho
c4 an thuong chia thiic an thia, thoi rita gdy nhiém
bén tao diéu kién cho sinh vt gy bénh phat trién, ché
phém c6 thé giup phan hay.

+ Quén ly moéi trudng: Ca tra chiu rét tét trong diéu
kién khic nghiét moi trudng nuoi, nhung do hién nay
thudng nudi tham canh mat d6 cao, thiic dn cho cd
nhiéu, chét thai ra ciing I6n nén moéi trudng ao nudi
bi nhiém b4n nhanh. Quan Iy chat lugng nuédc trong
ao uong va nuodi that tét, tranh d€ xay ra hién tugng
cdc yéu t0 thuy ly hoa bién dong 16n va ao nhiém bin
trong qud trinh san xudt. Thudng xuyén thay nudc,
mbi 1an 20 - 30% lugng nudGe trong ao d€ cé tra co
diéu kién song sach va khoe manh.

+ Giam lugng thic dn trong ngay tit 30 - 40 %, hodc
bo cti dn vao budi trua.

+ Dé tang stic d€ khang cho c4 tra tang cudng stt dung
ché phim sinh hoc ¢é ngudn géc thao dugc dé€ cai
thién cht lugng nudc, ning cao stic dé khang vét
nudi, gia tang su chuyén héa hép thu thitc dn ctia vat
nudi sé gop phan gidm thiéu dich bénh, chitlugng san
phdm ddm bdo an toan va gidm thiéu tdc dong xdu dén
moi trudng trong d6 ¢ ché phdm EM gbc hiéu qua.
+ Bén canh do, ciing cdn b6 sung Vitamin C, Vitamin
tOng hop, khodng chat, cac loai sén phdm c6 tac dong
dén su phuc hoi hoat dong ctia thén, ty tang, gan, gia
ting mat do huyét sic t6 trong méu dé€ tang stic dé
khéng cho ca tra bing céch tron vitamin C vao thtc
an. St dung hoa chit va khang sinh phai tuin theo
quy dinh, st dung khang sinh diéu tri cdc bénh nhiém
khuén phai dung theo hudng dan cta chuyén moén
ky thuit. Tuyét d6i khong dung thudc khang sinh dé
phong bénh cho ca.

- Vao nhiing ngay tr6i mua kéo dai, nhiét d¢ giam thi
can thiét gidm lugng cho dn va cho cd 4n vao thoi diém
nhiét do nudc ao cé sy cn bang gilia ting mit va ting
day (luc troi ding bong vé chiéu). Khi hat bun déy ao
xong, can xti ly nén ddy va xti Iy cho nudc ao trong trd
lai méi cho &n, bdi vi néu cé phai sdng va bit moi &
vung c6 tich tu nhiéu chat thai va khi doc thi dé xay
ra hién tugng cd mét di hing tha bit moéi. Bén canh
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d6, néu ca bit moi trong vung nudc nhiém ban, cling
sé tao di€u kién cho tac nhan giy bénh xdm nhap vao
noéi tang.

- Cai tién ky thuat uong nuoi:

+ Khong nén uong, nudi mét do qua day: mat dé uong
tit ca bot 1én ca huong tit 300 - 400 con/m?; ¢4 huong
1én ca gi6ng tit 100 - 150 con/m?, mat d6 nudi thuong
phdm i 25 - 30 con/m?.

+ Cho cd an dam bao chit va s6 lugng theo giai doan
phat trién, Itic cd cé ddu hiéu bénh nén giam lugng
thiic dn;

+ Quan ly chét lugng nudc trong ao uong va nudi that
tot, tranh d€ xay ra hién tugng cic yéu t6 thuy ly héa
bién dong 16n va ao nhiém bdn trong qud trinh san
Xuét;

+ Sti dung héa chét va khang sinh phai tuén tha theo
qui dinh, st dung khéng sinh diéu tri cdc bénh nhiém
khudn phéi dung theo huéng dan ctia chuyén mén ky
thuét, tuyét d6i khong stt dung céc san phim cé chia
hoat chat Trifluralin trong qua trinh nu6i véi bat ky
muc dich st dung nao; Pinh ky 10 -15 ngay st dung
mudi va voi dé sat khuén cho cé.

KET LUAN

Hién nay, c6 nhiéu cong trinh nghién ctu vé kich
ban, téc dong ctia BDKH lén cdc ngudn tai nguyén,
sinh ké ctia ngudi dan da va dang dugce thuc hién dé
phuc vu cho cong tédc d€ ra chién lugc thich tGng véi
BDKH. Tuy nhién chua cé mot nghién ctiu vé nhiing
anh hudng ciing nhu nhén thic, ing phé clia ngudsi
nudi thuy san néi riéng va cic linh vyc cu thé néi
chung d6i v6i hién tugng BDKH. Nghién ctiu nay tién
hanh xay dung dugc bo chi thi danh gid tinh dé bi tn
thuong do BDKH cho cd tra tinh An Giang trong boi
canh BDKH. Khi tién hanh x4y dung b chi s6 va tinh
DBTT tuy gap kho khin trong viéc thu thap s6 liéu
nhung lai dénh gid toan dién tinh dé t6n thuong do
BDKH va nhan dinh ring 2 yéu t6 tdc ddong 16n nhit
dén nganh thiy san do BDKH gy ra la nhiét d6 va
lugng mua.

Trong nghién ctu nay, méi dinh lugng gia kinh t€ do
BDKH & quy mo cdp cép tinh, khu vic, né chi danh
gid mot cach dinh tinh tdc dong ctia BDKH thong
qua chi s6 ton thuong. Két qua tinh todn cho théy tai
An Giang chi s6 dé bi t6n thuong hdu hét & cic mic
trung binh, cao. Trong d6, huyén c6 mic do dé bi t6n
thuong cao huyén Chéau Phu; huyén c6 mtic do dé bi
tén thuong trung binh bao gom 9 huyén va 1 huyén c6
muc do dé bi t6n thuong thip - Tinh Bién. Duya vao
két qua ty 1é dé bi t6n thuong do BDKH, céc giai phép
thich ting nén dugc tién hanh uu tién cho huyén Chau
Pht vi huyén Chéu Phu chiju mtic d¢ t6n thuong cao
dong thoi ngudi dan trong huyén da s6 séng dua vao
nghé nudi ca tra.
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LOI CAM ON

Tap thé tac giad xin chin thanh gti 16i cim on dén
Chuong trinh Khoa hoc va Cong nghé Trong diém
cép nha nudc giai doan 2014 - 2019 “Khoa hoc va
Cong nghé Phuc vu Phat trién bén viing Ving Tay
Nam B9” da ho trg kinh phi thuc hién nghién ctu
nay thong qua hgp dong s6 13/2018/HP-KHCN-
TNB.DT/14-19/C25.

Xin cam on dén Pai hoc Quéc gia TP HCM, van
phong chuong trinh Tay Nam B9, Vién Mdi trudng
va Tai nguyén da ho trg, tao moi diéu kién thuan lgi
dé ching t6i c6 thé hoan thanh nghién ctu, xin cam
on cc S6 Ban Nganh ddc biét la S6 Tai nguyén va Moi
trudng cac tinh DBSCL di ho trg va cung cép s6 liéu,
tao diéu kién khdo sat thuc té€ dia phuong.

DANH MUC TU VIET TAT

AC: Kha niang thich tng

BDKH: Bién d6i khi hau

DBSCL: Dong bang song Ctiu Long
E: D6 phoi nhiém

KTTV: Khi tugng thiy vin

IPCC: Hoi dong lién chinh phu vé bién ddi khi hau
PDT: Phiéu diéu tra

NBD: Nudc bién dang

S: D¢ nhay cam

SLQT: S6 liéu quan tric

TDTT: Tinh dé tdn thuong

VI: Chi s6 dé b ton thuong

XUNG DOT LOI iCH

Nhoém téc gid cam doan ring khong c6 xung dot
lgi ich trong cong bd bai bdo “Pénh gia tinh dé tdn
thuong do bién d6i khi hiu dén nganh nuoi tréng cd
tra An Giang va dé xudt cac bién phdp thich tGng”.

PONG GOP CUA CACTACGIA

Tac gia Nguyén Hong Anh Thu, Nguyén Khon Huyén,
Lé Qudc Vi, Tran Thi Hiéu, Tran Trung Kién, Lé
Trong Nhan, Lé Thanh Hai cung thuc hién tat ca cac
budc va quy trinh xay dung két qua ctia nghién ctiu
nay.

TAI LIEU THAM KHAO

1. FAOF. Minimum dietary diversity for women: a guide for mea-
surement. Rome: FAO. 2016;82.

2. Allison EH, et al. Vulnerability of national economies to the
impacts of climate change on fisheries, Fish and fisheries.
2009;10(2):173-196. Available from: https://doi.org/10.1111/
j.1467-2979.2008.00310.x.

3. Watts MJ, Bohle HG. The space of vulnerability: the causal
structure of hunger and famine. Progress in human geog-
raphy. 1993;17(1):43-67. Available from: https://doi.org/10.
1177/030913259301700103.


https://doi.org/10.1111/j.1467-2979.2008.00310.x
https://doi.org/10.1111/j.1467-2979.2008.00310.x
https://doi.org/10.1177/030913259301700103
https://doi.org/10.1177/030913259301700103

Tap chi Phdt trién Khoa hoc va Céng nghé - Khoa hoc Trdi ddt va Méi truéng, 5(1):254-263

4.

Handisyde N, Telfer TC, Ross LG. Vulnerability of aquaculture-
related livelihoods to changing climate at the global scale.
Fish and fisheries. 2017;18(3):466-488. Available from: https:
//doi.org/10.1111/faf.12186.

. Zsamboky M, Fernandez-Bilbao A, et al. Impacts of climate

change on disadvantaged UK coastal communities. York, UK:
Joseph Rowntree Foundation. 2011;.

. Parry M, Hanson C. Climate change 2007-impacts, adaptation

and vulnerability: Working group Il contribution to the fourth
assessment report of the IPCC. Cambridge University Press.
2007;4.

. Kim BT, Brown CL. Assessment on the vulnerability of Korean

aquaculture to climate change. Marine Policy. 2019;99:111-
122. Available from: https://doi.org/10.1016/j.marpol.2018.10.
009.

. Shaw R. Community-based climate change adaptation in Viet-

nam: inter-linkages of environment, disaster, and human se-
curity; Multiple dimensions of global environmental change.
TERI Press, New Delhi(India). 2006;p. 521-547.

. Dolan AH, Walker IJ. Understanding vulnerability of coastal

communities to climate change related risks. Journal of
Coastal Research. 2006;p. 1316-1323.

. Adger WN, Kelly PM, Ninh NH. Living with environmental

change: social vulnerability, adaptation and resilience in Viet-
nam. Routledge. 2012;Available from: https://doi.org/10.4324/
9780203995570.

. Ngif ND. Bién déi khi hau, NXB Khoa hoc va Ky thuat, Ha Noi.

2008;412.

. Bé NV, Pang Van Tri P, Hang TTL, Trién TV. Anh huéng cla

xam nhap man dén san xudt néng nghiép, thay san huyén
Tran D&, tinh S6¢ Trang. Can Tho University Journal of Science.
2017;50:94. Available from: https://doi.org/10.22144/ctu.jvn.
2017.071.

. Mackay P, Russell M, Merz SK. Socialist Republic of Viet Nam:

Climate change impact and adaptation study in the Mekong
Delta. Technical Assistance Consultant’s Report (Kien Giang
Atlas). 2011;60.

. Nhuan MT. Banh gia t6n thuang phuc vu cho quy hoach va

quan ly méi trudng (Idy thi du & thanh phé Hai Phong va phu
can). VIETNAM JOURNAL OF EARTH SCIENCES. 2006;28(1):1-
10.

. Kam SP, Badjeck MC. Autonomous adaptation to climate

change by shrimp and catfish farmers in Vietnam’s Mekong
River delta. 2012;.

. IPCC CC. Mitigation of climate change. Contribution of work-

ing group lll to the fifth assessment report of the intergovern-
mental panel on climate change. 2014;.

. lyengar NS, Sudarshan P. A method of classifying regions

from multivariate data. Economic and political weekly. , pp
- .1982;p. 2047-2052.

. Pillai P, Philips BR, Shyamsundar P, Ahmed K, Wang L. Climate

risks and adaptation in Asian coastal megacities. Washington,
DC: World Bank. 2010;.

. Hién TD. Nghién Ctu Xay Dung M6 Hinh Danh Gia Tac Bong

Cuia Bién D8i Khi Hau Dén Mét S6 Linh Vuc Kinh Té - X& Hai
Cho Thanh Phé Da Ning;.

262


https://doi.org/10.1111/faf.12186
https://doi.org/10.1111/faf.12186
https://doi.org/10.1016/j.marpol.2018.10.009
https://doi.org/10.1016/j.marpol.2018.10.009
https://doi.org/10.4324/9780203995570
https://doi.org/10.4324/9780203995570
https://doi.org/10.22144/ctu.jvn.2017.071
https://doi.org/10.22144/ctu.jvn.2017.071

Science & Technology Development Journal - Science of The Earth & Environment, 5(1):254-263
a Open Access Full Text Article Research Article
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shark catfish farming in An Giang and suggesting some solutions
for this case.
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e
WEr ABSTRACT

Aquaculture that belongs to Fishery is one of the high-value economies accounting for a signifi-

= : _ cant portion in the economic structure of Agriculture- Forestry- Fishery in Viet Nam and An Giang-
Use your smartphone to scan this a province that has prevailed in Aquaculture in Viet Nam. However, its sustainability has been fac-
QR code and download this article ing many obstacles derived from climate change; Hence, it is essential to evaluate the vulnerability

of climate change affecting shark catfish farming in An Giang based on the prediction of temper-
ature and rainfall obtained from sets of conditions of climate change and then evaluate their vul-
nerability for each area by using a numerical method and based on Intergovernmental Panel on
Climate Change in vulnerability to overcome the difficulties in development strategies adapt for
a certain area. There are 27 indicators of climate, environment, and social economics selected for
three vulnerable components: exposure, sensitivity, and adaptability. As a result, it is shown that
the vulnerability of catfish farming in An Giang due to climate change is at a moderate level, and
Chau Phu district is suffering from high vulnerability because catfish farming is known as residents'
livelihood there. Followed by practical issues and the levels of vulnerability due to climate change,
some solutions are suggested for the purpose of sustainability in this prevailed economy as well as
the creation of new means of living and reduce effects affecting the environment.
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