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T6MTAT 
Ca Mau la mot trong 5 tinh cua Viet Nam bi anh hudng ngng n^ nhat ciia bien doi khi hau va la mot frong 3 
tinh dd bi ton thuong nhat do nude bi^n dang. Trong cac boat dong san xuat nong nghiep, nuoi tom bi tac 
dpng nhieu nhdt do cac thay doi dot ngot ve nhiet do va lupng mua se nhanh chong lam thay doi dot ng6t 
moi trucmg ao nuoi (giam nhiet do, do man, pH, Idem.,..) din deo lam torn sdc va chet hang loat, gay thiet 
hai nang ne cho nguoi nuoi tom. Ket qua u6c luong thong qua chudi so lieu theo didi gian 1995-2018 buoc 
dau cho thay, neu nhiet do trung binh tang len 1"C se lam san luong torn nuoi Ca Mau giam 33,267%; neu 
tong luong mua tang them 1% se lam cho san luong tom nuoi Ca Mau giam 0,097%; neu sd ngay co giong 
tang them 1 ngay se lam cho san lucmg tom nuoi Ca Mau giam 7,439%. Ket qua nghien ciiu c6 the tham 
khao frong cong tac hoach dinh cac chinh sach va giai phap phat trien ben vung nganh tom tinh Ca Mau 
theo huong hieu qua va ben vimg, thich ung vol bien doi khi hau. 
Tukhda: Bien doi khi bau; dien tich; san luung: torn nu&c la. 

I.BATVANDE 
Cd Mau la mpt ban dao, hep giap ca bi^n Ddng 

va bien Tdy vdi chieu dai bd bien 254 km, chiem 7,8% 
chieu ddi bd bien ca nude (bd bien Ddng dai 107 km, 
bd bi^n Tdy dai 147 km). Cd Mau co frdn 80 cua sdng 
thdng ra bien, chiu tac ddng true tiep cua hai che dp 
trieu (Ban nhat trieu khdng deu d bien Ddng va nhdt 
trieu khong deu d bien Tdy). Cd Mau la mdt frong 5 
tinh eua Vidt Nam bi anh hudng nang ne nhat eua 
bien ddi khi hau (BDKH) va la mdt frong 3 tinh dd bj 
tdn thuong nhat do nude bien dang (gdy xdi Id bd 
bien; sat Id bd'song; mat rimg phdng hd ven bien,...). 
Ngoai ra, do anh hudng eua ndng ban, tinh hinh xdm 
nhap man ed chidu hudng gia tang hong nhung nam 
gan day, eao didm dp man tang 4045%o (binh thudng 
tii 20-30%o) trdn eac tuyen sdng gay khd khan cho 
vide thay nude vdo cdc ao, dam nuoi tdm, gdy thidt 
hai Idn den nghe nudi tdm (Sd Ndng nghidp va Phdt 
trien nong thdn Ca Mau, 2018). Hon nua. theo kieh 
ban BDKH, neu nude hien dang cao 1 m dien tich dat 
Clia Cd Mau bi ngap 57,7% tdng didn tich dat toan 
tinh (Bd Tai nguyen va Mdi trudng, 2016). 

Vdi ba mat giap bien, Ca Mau cd ngudn nude 
chdt lupng kha tdt dap iing cho nhu cau phat hi^n 
nudi trdng thuy san (NTTS), dac bidt Id cac loai hmh 
nudi tdm (tom - rimg; tom - Ida, tdm edng nghidp), 
day la the manh it dia phuong ndo cd dupe, gdp phdn 
tao ndn thuang hidu tom Viet Nam ndi heng the gidi. 
Hien nay, didn tich nudi tdm cua Ca Mau chiem 45% 
didn tich nuoi tdm ciia khu vue dong bdng sdng Cuu 
Long (DBSCL) vd chiem 40% dien tich nudi tdm ca 

' Vien Kinh ik va Quy hoach Thiiy s. 

nuoc; san luong tdm nudi chiem 29% san luong tdm 
DBSCL va chiem 22% san lupng tdm eua ca nude. 
Tdm Ca Mau da dupe nhieu td chuc qudc te' cap 
chiing nhdn (ASC, B.A.P, GlobalGAP, EU, 
Nahirland,...). Todn tinh cd 32 nhd may chd' bien xuat 
khau tom vdi cdng suat 250.000 tdn tom nguyen 
heu/nam, hdu het cdc nha may che bien deu ed thief 
bi, cdng nghd tidn tien trong khu vuc va frdn the gidi, 
dat cae tidu chuan qudc t^ (SA-8000, ISO 26000, ISO-
9001, BRC, BAP,...). Hien nay kim ngach xuat khdu 
tdm toan hnh dat hdn 1 ty USD, ehi^m khoang gan 
30% kim ngach xuat khau tdm ea nude. Tdm Ca Mau 
da cd mat hdn 90 qude gia vd viing lanh tho, bdn thi 
trudng chinh la My, Nhdt Ban, EU va Trung Qudc 
(Sd Ndng nghiep vd Phat trien ndng thdn Ca Mau, 
2018). 

Trong nhirng nam gan ddy, nganh tdm eua tinh 
dang phai ddi mdt vdi nhieu thach thiie trude tdc 
ddng eua BDKH, thdi gian qua didn bien bat thudng 
cua thdi tidt lam thidt hai nhidu dien tich nuoi tdm 
nude la ciia tinh. Ddc bidt, hien tuong El Nino cudi 
ndm 2015, dau nam 2016 ddn den tinh frang khd han 
va xdm nhap man frdn dien rpng, ngdnh nuoi tdm 
cua tinh Cd Mau bi tiiidt hai nang nhat viing ddng 
bdng song Ciiu Long. Day Id mot frong nhung thdeh 
thiic ldn ed anh hudng tiorc tiep den muc tidu phat 
trien hidu qua va ben viing ngdnh tdm cua tinh Cd 
Mau hidn tai cung nhu frong thdi gian tdi (Sd Ndng 
nghidp va Phat trien ndng thdn Ca Mau, 2018). Didu 
nay dat ra ydu eau phai nghidn ciru, danh gia nhdm 
luong hod tdc dpng eua BDKH ddn hoat ddng nuoi 
tdm eua tinh, Idm co sd khoa hoe eho tmh Ca Mau 
ndi ridng va ngdnh tdm ca nude ndi chung tham khao 
frong cdng tde ehi dao, dieu hanh san xuat ngdnh 
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tdm theo hudng hidu qua va b^n viing, thich iing vdi 
hien ddi khi hau va hdi nhdp kinh t^ qude t^. 

2 . PHUDNG PHAP NGIflBU n i u 

2.1. Phuong phdp thu ttidp sd li^u 
Sd Udu ve san lupng, didn tich, nudi tdm,... dupe 

kd thiia tir Tong cue Thdng kd; Bp Nong nghidp vd 
Phat trien ndng thdn; Tdng cue Thuy san; Chi cue 
Thuy san tinh Cd Mau; sd lieu ve thdi het khi hdu 
dupe ke thira tii Bd Ndng nghidp vd Phdt trien ndng 
thdn; Bp Tdi nguyen va Mdi trudng; Chi cue Thdng 
kd tinh Cd Mau. Ngoai ra, cdn kd thiia cdch hep can 
va phuong phdp nghien ciiu cd hdn quan cua cac d^ 
tai/du dn nghidn ctiu ve BDKH tu eac vien nghidn 
ciiu, trudng dai hpc, ede td ehiic phi chinh phu frong 
va ngoai nude. 

2.2. Phuong phdp phdn tich sd lidu 
2.2.1. Phuongphap thdng kd md ti: Su dung eac 

sd tuong ddi, sd tuydt ddi, so binh quan, dp lech 
chuan,... vide phan tich cac chi tieu ndy giup cho 
ngudi dpc cd cdi nhin tong quan ve nuoi tdm vd tac 
dong cua BDKH den sdn lupng tdm nudi tai tinh Ca 
Mau. 

2.2.2. Phuong phap phan tich kinh te luong: Mb 
hinh tdng qudt tiep can ham sdn xuat nhdm lupng 
hda ede tdc dpng cua BDKH d^n san lupng nuoi tom 
tinh Ca Mau nhu sau: 

Y-fa,CC) (1) 
Trong dd: 
Y: La san luong tdm nudi tai Ca Mau; 
X, (i = 1,2,3,... k): Ld cac yeu td dau vdo lien 

quan den san xuat; 
CCj (j - k-f-1, k+2,... k+n): La eac bien Udn quan 

den BDKH. 
Cd nhieu yeu td quan frpng dam bao eho tdng 

trudng san lupng nuoi tdm phdt trien gdm: Didn tieh 
nuoi (DT): vdn dau hi (VDT) va lao ddng (Li)),... 
Ngodi ra, ddi vdi hoat ddng nudi tdm, san lupng nudi 
tdm tdng trudng nhanh hay chdm cdn phu thuoc rat 
nhieu vdo eac yeu mdi tnrdng vd BDKH (nhiet dp, 
luang mua, thdi tiet,...). Tii nhiing lap luan trdn va tii 
phuong trinh khung phdn tich ham san xuat (1) md 
hmh de xuat phii hop frong nghidn eiiu nay ed dang 
ham san xuat sau: 

Y= ao+apci-i-a^^... +a^„ (2) 
Trong dd: 
Y; La san Iuong tdm nuoi Ca Mau. 
ao, ai,... â : La eac hd sd dau vao (dien tich, va 

cac yeutd BDKH). 

Xi, X2,... x^: La ede he sd bi^n thidn dau vao eua 
cac yeu td dau vdo (â ,, ai,... â ) vd dupe ude lupng 
bdng phuong phap binh phuong nhd nhat (OLS). Cdc 
ehi hdu Xj, X2,... Xn cho biet mdi khi tdng hode giam 
1% sd Idm eho san lirpng tdm nuoi tai Ca Mau tang 
giam bao nhidu %. 

2.2.3. Phuongphap kiem dinh: De md hinh phdn 
tieh va du bdo cd ket qua tdt, sai sd du bdo thap can 
phai ki^m dinh hidn tupng tu tuong quan vd da cpng 
tuydn sau: 

a. Kidm dinh hien tuong tu tuang quan: Duoc 
th^ hidn bdng cdng thiic sau: 

(3) 
d = 

IZL, e? 
Xem xet tinh tu tuong quan bdng kiem dinh 

Durbin-Watson, d-kiem dinh nay thudng dp dung quy 
tdc kiem dinh don gian sau; (i) N^u 1 < d < 3 thi ket 
ludn md hinh khdng ed tu tuong quan; (ii) Neu 0 < d 
< 1 thi ket ludn md hinh ed tu tuong quan duong; (iii) 
Neu 3 < d < 4 thi ket luan md hinh cd tu tirong quan 
dm. Cdch dan gian de xu ly van di nay la them bien 
hode su dung phuong frinh sai phdn (Cao Ld Quydn, 
2015; Nguydn Tien Hung, 2018). 

b. Kiem dinh hien tupng da cdng tuyen: Dupe 
th^ hidn bdng cong thiic sau: 

VIF = ^ 
Trong do: r̂ , he so xae dinh frong hoi qui tuy^n 

tinh cac bien giai thich x, theo tat ca ede bien giai 
thich cdn lai. VIF edng ldn hon 10 cang cd khd ndng 
xay ra hidn tupng da cong tuyen vi (r̂  -• 1). Cdch 
don gian de xu ly hien tupng nay Id loai bd cac bidn 
gay ra hien tupng da cpng tuy^n va chay lai md hinh 
hoac keo ddi thdm chuoi thdi gian (Cao Le Quyen, 
2016; Nguydn Tien Hung, 2018). 

3. KFT QUA VA THAO LUAN 

3.1. Md ta khdi qudt dh Udu dung trong nghidn 
ciiu 

Dir Ueu ve dien tich, san luong nudi tdm,... su 
dung trong nghidn ciiu nay dupe ke thira tir Tdng cue 
Thd'ng kd; Tdng cue Thuy san; Bd Ndng nghidp va 
Phat hien nong thdn; Sd Ndng nghidp vd Phat tri^n 
ndng thon Cd Mau; Chi cue Thdng ke Cd Mau. Sd 
lieu ve nhiet dp, luong mua, thdi tiet, kich ban 
BDKH,... dupe ke thira tii Bd Ndng nghiep va Phdt 
tnin ndng thdn va Bp Tai nguyen va Mdi trudng 
(Bang 1). 
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Hang muc 

1995 

2000 

2005 

2010 

2015 

2018 

Nho nhat 

Lon nhat 

Trung binh 

Do lech chuan 

Bang 1. Mo ta dir Mu tronp nphi^n 

San lugng 
(SL) 

24,02 

35,38 

81.10 

108,85 

143,54 

152,74 

16,82 

152,74 

85,83 

47,62 

Dien tich 

0V 
123,20 

237,99 
248,41 

266,36 
280,21 

291,93 

123,20 

291.93 

256,39 

20,14 

ciiu giai doan 1995-2018 
Nhiet do 

trung binh 
(Ttb) 

Zl.SJ 

27,68 

27,64 

27,87 

27,68 

27,65 

27,25 

28,12 

27,66 

0,15 

Tdng luong 
mira 
<R) 

195,04 

195,83 

188,83 

156,63 

86,83 

50,04 

13,25 

228,58 

163,50 

59,70 

Sd ngay 
CO gidng 

(G) 
9,11 
9,25 

7,17 

5,33 
6,17 

6,25 

4,92 

9,67 

7,58 

1,46 
Nguon: Tdng cue Thdng kd. 2018; Tdng cue Thuy sin, 2018; Chi cue Thdng kd Ca Mau, 2018; Bd Ndng 

nghiep va Phit tiien ndng thdn, 201^^^; Sd Ndng nghiep va Phat tiien ndng tiidn Ca Mau, 2018, Bd Tai 
nguyen va Mdi tiudng, 2016 

3.2. K^t qua irdc lupng tde ddng eua BDKH den 
san ltrpng tom nuoi tinh Cd Mau 

Tdm la mot trong nhung ddi tupng rat nha,y 
cam vdi bie'n ddi nhiet dp. Doi vdi tdm su, nhidt dp 
thich hpp nhat la 2S-32''C. Khi nhidt do nude hong ao 
35"C ty Id song eua tdm su (Penaeus monodon) la 
100%, nhung d nhidt dp 37,5"C tdm chi cdn sdng 60%, 
nhidt dp 40''C ty Id tdm sdng Id 40%. Vdi tdm Idt 
(Panaeus merguiensis) b 34'*C ty Id sdng 100%; d 
SB̂ C ehi cdn 50% tdm hoat ddng binh thudng, 5% tdm 
chet; d 38"C 50% tom chet, d 40'*C 75% tdm chet vi vay 
can thi^t phai theo doi didn bi^n thdi tiet lam co sd 
cho vide dieu hanh vd ra quydt dinh san xuat (Bui 
Quang Td, 2003). 

- Lupng mua c6 vai trd quan trpng ddi vdi boat 
dpng nudi tdm nude lp, neu lupng mua tang giam dot 
ngpt se anh hudng rdt Idn ddn sinh trudng va phat 
tnen cua tdm, mua ldn cue bd sd nhanh chdng lam 
thay doi mdi trudng ao nuoi tdm, lam giam dot ngdt 
do man, dp pH, kidm,... vuot ra khdi ngudng ehiu 
dung lam eho tom eham ldn, chdt, tham chi chet 
hang loat (Cao Le Quydn, 2016). 

- Tuang tu ddi vdi gidng, khi cd giong ludn di 
kem mua ldn, cue bp nhanh chdng lam thay ddi mdi 
trudng ao nudi tdm, lam giam dot ngdt dp man, dp 
pH, kiem,... vuot ra khdi ngudng chiu dung lam eho 
tom chdm ldn, chet, tiiam ehi chet hang loat (Cao Ld 
Quydn, 2016). 

Tii nhung lap luan trdn, hen co sd sd lieu ngdnh 
tdm hien cd va sd lieu BDKH trdn dia ban tinh Ca 
Mau theo ehudi tiidi gian 24 ndm (1995-2018), nhdm 

kiem chiing lai gia thiet san luong nudi tdm ciia tinh 
Ca Mau phu thudc rat ldn vao tinh hmh BDKH. Do 
quan sat mau cd han (n = 24), se di sdu kiem chung 
san luong tdm phu thudc vao 4 bien ddc lap sau: Didn 
tieh (DT); Nhidt do CTtb); Lupng mua (R); Gidng 
(G). kp dung cdng thiic sd (2) bdng phuong phdp 
binh phuong nho nhat (OLS) buoc dau cho ket qua 
dau ra cua mo hinh the hien tdc dpng ciia bi^n ddi 
khi hdu den san Iuong nudi tdm tai tinh Ca Mau 
(bang 2). 

Phuong trinh nit gpn tac ddng cua BDKH den 
san Iuong nuoi tdm tai tinh Ca Mau nhu sau: 

r = 660,079 + 1,6330T) -33,267(Ttb) - 0,097(R) -
7,439(G) (5) 

Ket qua ude luong d phuang trinh (5) cho thay, 
bdn bien doe lap dupe dd cap trong md hinh lam thay 
ddi san luong torn 92,1%, cu the su bien thidn cua eac 
yeu td dau vdo san xuat va cua eac yeu td BDKH tac 
ddng den san Iuong nudi tdm d tinh Ca Mau nhu sau: 

- Gia dinh vdi eac yeu td ddu vao khae khdng 
thay ddi. neu didn tich nudi torn tang them 1% se lam 
eho san lupng torn nudi Cd Mau tdng 1.633% d miic y 
nghia 5%. Dieu nay hoan todn phu hpp vdi tinh hinh 
thuc td vi khi didn tich nuoi tdm tdng giam deu anh 
huong den san luang nudi torn cua tinh Cd Mau. 

- Gia dinh vdi cdc ydu td ddu vao khac khdng 
thay ddi, neu nhidt dp trung binh tang len 1"C se lam 
san lupng tdm nudi Ca Mau giam 33,267% d miic y 
nghia 15,7% van cd the chap nhan duoc vi san xuat 
ndng nghiep va thuy san chiu anh hudng rat nhidu 
bdi yeu td tu nhidn nen gia tri P-value cd the chap 
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nhdn dupe d miic trdn 20%. Dieu nay hoan todn phu 
hpp vi tdm chi phii hpp vdi nhidt do trung binh tir 
28'>C-32"C (Bill Quang Te, 2003), thue te ndn nhidt dd 
trung binh mpt so nam da hen ngudng 32*'C lam tdm 
chdm ldn. 

- Gia dmh vdi cdc yeu td dau vao khac khdng 
thay ddi, neu tdng lupng mua tdng them 1% se lam 
cho san luang tdm nudi Cd Mau giam 0,097% d miic y 
nghia 15% van ed the chap nhat duoc vi san xuat 
nong nghidp va thiiy san anh ehiu hudng rat nhilu 
bdi yeu td tu nhidn ndn gid tri P-value cd the chap 
nhan duoc b miie trdn 20%. Dieu ndy hoan todn phii 
hpp vdi tinh hinh thuc t^, vi khi lupng mua tang ldn 
se nhanh chdng Idm ngpt hda vimg nudi/ao nuoi. 

ldm thay ddi dot ngdt mdi trudng ao nudi (gian do 
man, pH, Idem...) se lam tdm dd hi sdc vd chet. 

- Gia dinh vdi cac yeu td ddu vdo khac khdng 
thay ddi, n^u sd ngay co gidng tang them 1 ngay se 
lam eho san lupng tom nudi Cd Mau giam 7,439% d 
miic y nghia 7,4% vdn cd the chap nhdt duoc vi san 
xuat nong nghidp va thiiy san anh chiu hudng rat 
nhieu bdi yeu td tu nhidn ndn gid tri P-value cd the 
ehdp nhdn dupe d muc trdn 20%. Didu nay hoan toan 
phii hap vdi tinh hinh thuc t^ vi khi ed gidng luon di 
kem ldc xoay va mua Idn, tii dd Idm lam ngpt hda 
vung nudi, lam thay doi dot ngdt mdi trudng ao nudi 
(gian dp man, pH, kidm...) sd Idm tdm dd bi sdc va 
chet. 

Ban 
Ten bien 

Dien tich 
Nhiet do 

Luong mua 
Gidng 

? 2. K^t qua ude luong tac ddng dia BDKH d^n san lirong tdm nudi tmh C^ Mau 
Ky hieu 

bien 

DT 
Ttb 
R 
G 

He sd hoi qui 

Coefficients 
1,633 

-33,267 
-0,097 
-7,439 

Sai sd chuan 
Standard 

Error 
0,315 

22.604 
0,064 
3,929 

R' 
DW statistic 

Thdng ke T 

tStat 
5,186 
-1,472 
-1,501 
-1,893 

Xac suat 

P-value 
0,000' 

0,157" 
0,150" 
0,074" 

He sd phdng 
dai phuong 

sai 
Vif 

5,179 
1,560 
1,901 
4,277 

0,921 
1,689 

Bien phu tiiudc la sin lupng (SL);n-24:F <0,05; F*> 0,05 
3.3. Kilm dinh md hinh 
- Tu tuong quan: Ap dung cdng thiic sd (3) theo 

quy tac kiem dinh don gian sau: Neu 1 < d < 3 thi ket 
ludn md hinh khdng ed tu tuong quan. Nhu vay d day 
D - 1,689 nam trong khoang (1 < d < 3), co thi ket 
ludn md hinh khdng cd hien tupng tu tuong quan cd 
the su dung de du bdo. 

- Da cdng tuyen: Ap dung cdng thiic sd (4) ket 
qua kiem dinh he sd VIF cho thdy, ede bien ddu cd 
he sd VIF < 10 (Bang 2), ed th^ kdt luan md hinh 
khdng CO hidn tupng da cdng tuyen, cd the su dung 
de du bao. 

3.4. Du bdo san lupng tom nudi tinh Cd Mau bi 
thidt hai do tde dpng cua BDKH d^n ndm 2035 

Bang 3. Du bdo thidt hai san lupmg nuoi tdm tinh Cd Mau d^n ndm 2035 

TT 

I 
1 
2 
11 
1 
2 

Hang muc 

Kich ban BDKH 
Kich ban miic tang nhiet dd 
Kich ban mtrc tang luong mua 
Uoe tinh thiet hai san luong tdm nuoi 
Thiet hai do tang nhiet do 
Thiet hai do tang luong mua 
Tdng thiet hai do tang nhiet dp va lugng mua 

Dvt 

°C 

% 

% 
% 
% 

Kich ban 
RCP 4.5 

0,7 
8,4 

-23.29 
-0,81 
-24,10 

Kich Mn 
RCP 8.5 

0,9 
6,7 

-29,94 
-0,65 
-30,59 

Ngudn: Ude tinh dua vio kieh ban bien ddi khi hau va nude bien dang ciia Bd Tai nguyen va Moi trucmg. 

Thay kich ban BDKH cua Bd Tdi nguyen va Mdi 
trudng, 2016 vdo phuong trinh (5) bude dau cho ket 

qua ude lupng miic thidt hai san lupng tdm nudi lai 
tinh Ca Mau den nam 2035 nhu sau: 
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- Ddi vdi kich ban RCP 4.5: Gia dinh cdc yeu td 
dau vdo khae khdng thay ddi, neu nhidt dp tdng thdm 
0,7''C, lupng mira tang them 8,4% (Bp Tai nguydn va 
Mdi hudng, 2016), san lupng tdm nudi tinh Cd Mau 
sd hi thiet hai khoang 24,10% tdng san lupng tdm ciia 
tmh ddn nam 2035 (Bang 3). 

- Ddi vdi kich ban RCP 8.5: Gia dinh cac ydu td 
ddu vao khac khong tiiay ddi, neu nhidt dp tang thdm 
0,9''C, luang mua tang thdm 6,7% (Bd Tai nguydn va 
Moi trudng, 2016), san lupng torn nudi tinh Cd Mau 
se hi thidt hai khoang 30,59% tdng san lupng tdm ciia 
tinh den nam 2035 (Bang 3). 

4 . KET LUAN VA MDI NGHI 

4.LK^tluan 
Loai tru cae yeu td chii quan khde ngoai BDKH, 

kdt qua ude lupng bude dau eho tiiay, hau het cdc 
ydu td BDKH (nhidt dp, lupng mua, tiidi ti^t circ 
doan,...) da va dang cd tdc ddng heu cue den san 
lupng nudi tdm tai tinh Ca Mau. Cu the, neu nhidt do 
trung binh tdng ldn l^C sd Idm san luong torn nudi 
Cd Mau giam 33,267%; ndu tong lupng mua tdng 
them 1% sd lam cho san lupng torn nuoi Ca Mau 
giam 0,097%; neu sd ngay cd gidng tang thdm 1 ngay 
se ldm eho san lupng tdm nuoi Ca Mau gidm 7,439%. 
Vdi ket qua ude lupng ndy bude dau du bao theo 
Kich ban RCP 4.5 ndu nhidt dp tdng them 0,7'*C, 
lupng mua tang them 8,4%, san lupng tdm nudi tinh 
Ca Mau se hi thidt hai khoang 24,10% tdng san lupng 
tdm cua tinh den ndm 2035. Theo Kich ban RCP 8.5 
neu nhidt dp tdng thdm 0,9''C, luang mua tang thdm 
6,7%, san lupng tdm nudi tinh Ca Mau sd bi thidt hai 
khoang 30,59% tong san lupng tdm ciia tinh den nam 
2035. 

Ket qua ude lupng bude dau cho thay chi duy 
nhat ed bidn dien tich cd y nghia v^ mat thong ke (P-
value < 0,05), cdc bien con lai khdng co y nghia vd 
mat thong kd (P-value > 0,05). Tuy nhidn, md hmh 
vdn cd the chap nhat dupe vi san xuat ndng nghidp va 
thuy san anh chiu hudng rat nhieu bdi yeu td tu 
nhidn ndn gia tri P-value cd the chap nhdn d miic cao 
(P-value > 0,2). 

K^t qua nghidn ciiu co tiie tiiam khao trong 
edng tae hoaeh dinh cac chieh sdeh vd giai phap phdt 
tnen ben viing ngdnh tdm tinh Cd Mau theo hudng 
hieu qua va bdn viing, thich iing vdi bidn ddi khi hdu 
hidn tai eung nhu hong thdi gian tdi. 

4.2. MOt sd h ^ ch^ nghidn ciiu vd ki^n nghi 
- Cac bidn dau vao Udn quan den BDKH sii dung 

trong mo hmh vdn cdn chiia dung y^u to khdng chdc 

chdn do kich ban BDKH cua Bd Tdi nguydn va Moi 
trudng ludn dupe dieu chinh hang nam vi vay can 
thudng xuyen cap nhat kich ban BDKH vdo md hinh 
(5) de cd ket qua du bao cap nhdt mdi nhat. 

- Bien nhidt dp duac su dung trong md hinh la 
bien nhiet dp khdng khi trung binh khdng phai la 
nhiet dp mdi tnrdng nude trong ao nudi can xem xet 
them vide chay md hmh tuong quan nay vdi sd Udu 
quan trdc b ckc tang mat nude khae nhau hong thuy 
vuc NTTS (tdng mat, tang giua, tang day) trong cdc 
nghien ciiu tiep theo. 

- Cac tram thiiy van true thuoc vd cac ddi khi 
tuong thuy van trdn dia bdn tinh hidn nay mdi chi 
thue hien quan hdc sd Udu nhidt dp khong khi, ehua 
quan trdc eho cac tang mat nuoe khde nhau trong 
thiiy vuc. Do vay, can xem xet bo sung sd lieu quan 
trdc nhiet dp cac tang mat nude tai cae tram true 
tbupc. 

- Ydu td NBD (xdm nhap man) ehua dupe xem 
xet trong md hinh tuong quan hdi qui luong hda tac 
dpng cua BDKH ddn san lupng nudi tdm tai tinh Ca 
Mau can dinh hudng xem xet trong eac nghidn ctiu 
tiep theo. 

- Md hinh cdn cd han che do so quan sat mdu rat 
thap 24 quan sat tir ndm 1995-2018, hong khi do yeu 
can phdn tich dinh lupng edn ed quan sdt (n > 30), 
cdng ldn hon 30 cdng tdt, vi vay mo hinh chua ed tinh 
dai didn can thu thdp thdm cdc quan sat hang ndm va 
chay lai md hinh de cd ket qua tdt nhat 

- Md hinh cdn cd ban chua dua dupe het cdc 
bien ddu vdo quan trong khae nhu vdn dau tu, lao 
dpng, gid ban,... (khdng ed sd Udu thdng ke theo 
chudi thdi gian) can xem xet thdm vide chay md hinh 
tuong quan vdi cdc bien nay trong eac nghidn ciiu 
tiep theo. 

- De giup ngudi nuoi tdm phat trien ben vung va 
hidu qua trudc tde dpng ciia BDKH, Chinh phu va 
cac Bd nganh cd lidn quan cdn tiep tuc day manh 
thuc hien cae chinh sach bdo hiem ndng nghiep giiip 
ngudi nudi tdm khde phuc san xuat khi gap thidn tai 
nil ro hi BDKH. 
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IMPACTS OF CLIMATE CHANGE ON SHRIMP PRODUCTION IN CA MAU PROVINCE 
Nguyen Thanh Tung 

Summary 
Ca Mau is one of Vietnam's five provinces, which are most affected by climate change and is one of the 
three most vulnerable provinces due to sea level rise. In agricultural activities, shrimp farming is most 
affected by the sudden changes in temperature and rainfaU, which wiU quickly change conditions of the 
pond (reduce in temperature, salinity, PH, alkaline,...), leading lo shnmp shock and mass die. causing 
heavy losses to shnmp farmers. The estimated results through the data from 1995-2018 initially that, if the 
average temperature increases by l"C, the shrimp production of Ca Mau will decrease by 33.267%; if the 
total rainfall increases by 1%, the shrimp production of Ca Mau will decrease by 0,097%; and d the number of 
storming days increases by 1 day, the shrimp production of Ca Mau will decrease by 7.439%. The results of 
the study may be referable for the planning of strategies and solutions for Ca Mau's shrimp production 
development in an effective and sustainable way, adapting to climate change. 
Keywords: Chmate change; Area; Production; Brackish shrimp. 
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