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Variation of sea surface temperature in Ben Tre province under climate change.
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Toém tit

Nhiét do l?é mit bién (SST) 1a 96‘[ 16i cia nhiéu qua trinh trong dai du’orng. Nhiéu nén tang vién thim khéc nhau da du'qc
str dung dé thu duoc cac san pham SST ¢ cac quy md khdc nhau. Day la bin trang thai chinh dugc chon dé nghién ctru bien
doi khi hgu vung bién Bén Tre. SST trung binh ndm cua ving bien Bén Tre da tang Ién, duong trung binh ndm cua SST
trong khoang giai doan tir (2003-2008) dén (2015-2022) da tang thém 0,6°C. Thang c6 SST cao nhat trong viing nghién ctiru
la thang nam; trong d6 ndm 2016 duge danh gia 1a ndm c6 SST cao nhat trong giai doan phén tich (2003-2022).

Tir khéa: Nhiét do bé mat bién (SST); Pa cam bién; Pa quy mo; Vién tham; Bién d6i khi hau.

Abstract

Sea surface temperature (SST) is at the core of many processes in the ocean. Various remote sensing platforms have been
used to obtain SST products of different scales. This is a key state variable chosen for the study of climate change in the
waters of Ben Tre. The annual mean SST of Ben Tre waters has increased. The annual mean of SST in the period from
(2003-2008) to (2015-2022) has increased by 0.6°C. The month with the highest SST in the study area is May; in which
2016 is assessed as the year with the highest SST in the analysis period (2003-2022).

Keywords: Sea surface temperature (SST); Multi-sensor; Multi-scale; Remote Sensing; Climate Change.

1. it van dé v6i thé ky trudc, trong d6 thap ky 2011-2020 1
ky luc 4m nhat (IPCC 2021 [2]). Trong s nhiing
cua trai dat dang tang lén. N6 da ting 1,09°C néfn ﬁm nhat dugc NASA va }\IOAA gh} nhin
trong khodng thoi gian tir 1850-1900 va 2011-  (X¢t giai doan 2015 - 2020), nam 2016 va 2020

2020 (Gulev va cs. 2021) [1]. Thé ky 20 1a thé |4 néng nhat, cao hon 1,02°C so v6i mitc trung
s % < . A binh co ban cua giai doan 1951-1980 (Kennish

ky nong nhat trong hon 1000 nam qua; tuy nhién, . oo PR,
murc ting nhiét do cao nhat dd xay ra ké tir nim Va'CS' 202‘3 (3. Tu fam 1880, d(.e‘n nam 2012,
1970. Hai thap ky qua (2001-2020) 4m hon so nhiét d6 bé mat dai duong va dat li€n trung binh
' toan cau ting 0,85°C (0,65 dén 1,06°C) (Wong
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va cs. 2014 [4]). Nhiét d6 tong hop cao nhit
dugc quan sat thdy sau nim 2000, trong d6 nim
2010 trung véi nam 2005 khi nhiét 46 bé mat dai
duong va dat lién toan cau Am nhat toan cau tang
hang ndm 1a 0,62 + 0,07°C (IPCC 2014 [5]).

Nhiét d0 nudc & cac cua song va dai duong
trén thé gi6i ciing dang ting 1én (Kennish 2019
[6]; Bindoff va cs. 2019 [7]; Fox-Kemper va cs.
2021 [8]). Tuy nhién, nhi¢t d tang it hon dang
ké so v6i trén dat lién; vi du, trong giai doan tir
1850-1900 dén 2011-2020, GMST di ting
0,88°C trén bé mit dai duong so véi 1,59°C trén
dat lién (Gulev va cs. 2021 [1]). Hau hét sy néng
1én cua cac dai duong (0,60°C) da xay ra ké tir
nam 1980, v6i tbe d6 4m 1én ciia dai dwong ting
hon gap d6i ké tir nam 1993 (Portner va cs. 2019
[9]; Gulev va cs. 2021 [1]). Cac dot ning noéng
trén bién (tic 1a cac giai doan nhiét do gan bé
mit cao bat thudng kéo dai c¢6 thé dan dén nhiing
tac dong nghiém trong va dai dang d6i véi cac
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hé sinh thai bién) dang tré nén thuong xuyén
hon, ting gip d6i vé sd luong ké tir nhirng nam
1980 (Fox-Kemper va cs. 2021 [8]). Nhiét d6 bé
mat dai duong dugc du bio s€ ting hon nira
trong thé ky 21 (trung binh 0,86°C trong giai
doan tir 1995-2014 dén 2081-2100 trong kich
ban phat thai SSP1-2.6 va 2,89°C trong kich ban
phat thai SSP5-8.5) (Fox-Kemper va cs. 2021
[8]). Cong trinh Maslin (2021) [10] bang cach
thuc hién tat ca cac hiéu chinh can thiét, tao ra
mot ban ghi lién tuc vé nhiét do bé mit toan cau
ttr ndm 1880 dén nam 2020, cho thdy su noéng 1én
quan sat duoc trong khoang tur 1,0°C dén 1,3°C,
v6i kha ning ting cao nhat 1a 1,1°C trong giai
doan nay (Hinh 1). Nhitng quan sat nay dugc hd
tro béi 60 nam dit lidu khi cau va vé tinh. Cac
ban ghi nhiét d6 ciing cho chung ta thiy rang dét
dang nong 1én nhanh hon cac dai dwong. Ké tir
nim 1850, dat lién dd 4m lén 1,44°C va cac dai
duong tang 0,89°C (Hinh 2).
b) Decadal Average
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Hinh 2. Nhiét d6 dat lién va dai duong ké tir nam 1880.
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IPCC (2012) [11] da dinh nghia bién dbi khi
héu 12 nhitng thay d6i khu vuc hodc toan cau vé
trang thai khi hau trung binh hoc trong cac kiéu
bién d6i khi hau trong nhiéu thap ky dén hang
trieu nam thuong dugc x4c dinh bang céac
phuong phap thong ké va do6i khi dugc goi la
nhirng thay d6i trong diéu kién thoi tiét dai han.
Nhiét d6 mat nude bién (SST) 12 mot bién trang
thai quan trong dé nghién ctru va dy doan su
twong tac giita dai duong va khi quyén
(O’Carroll va cs., 2019 [12]) va la mot chi s ghi
nhén vé bién d6i khi hau todn ciu (Ashfaqvacs.,
2011 [13]); Emery va cs., 2001 [14]).

Hién tai tinh Bén Tre dang chiu tac dong kha
manh cua bién d6i khi hau, van dé sat 1¢ bo song,
bo bién dang bao dong (Huynh Phiic Hau (2023)
[15]. Dé danh gia tac dong cua bién d6i khi hau
1én vung bién Bén Tre, chudi s6 liéu SST duoc
chung t61 lya chon cho phan tich trén co s¢ do
tin cdy va phan bd du chi tiét theo khong gian va
du dai theo thoi gian (Hinh 3). Bén Tre 1a tinh
thudc ving déng bang song Ctru Long, ¢ dién

2~ ecomw
3 Series

P\ oS Sentineld ge %
2 =

GCOM-C
. series

Geostationary meteorological missions
&

MeteoSat

? [ i
< INSAT3D ;.
Series

Hinh 3. Céc vé tinh chinh dong gop vao bd dir liéu SST

(trich theo O’Carroll va cs. 2019 [12]).

Trong nghién ciru bién dong SST cho viing
bién Bén Tre, ching tdi da st dung bo dir liéu
SST nén tang toan cau GHRSST cap 4 MUR.
Phién ban hién tai cia MUR (Phién ban 4.1,
http://dx.doi.org/10.5067/GHGMR-4FJ04, dugc
truy cip vao ngay 1 thang 6 nam 2022) két hop
c4c lan truy xuat MODIS SST & do phan giai
khong gian cao khoang 1 km, céc lan truy xuét

tich ty nhién 1a 2.360 km?, duoc hop thanh béi
cu lao An Hoéa, cu lao Bao, cu lao Minh va do
phtl sa cta 4 nhanh song Ciru Long bbi tu thanh
(song Tién, song Ba Lai, song Ham Ludng, song
C6 Chién). Bé dap tng cac nghién ctru bién doi
truong nhiét 6 bé mat bién khu vuc nghién ctru,
st dung bo s6 liu SST do phan giai siéu cao
(MUR) da quy mo (viét tat 1a MUR SST) la
phan tich toan cau hang ngay dugc chia thanh
ludi & d6 phan giai ngang 0,01° x 0,01°. Phan
tich MUR nhdp céc truy xuat MODIS va tim
cach ndm bt cac ciu trac SST quy md nho bat
ctr khi ndo c6 sin bo san pham SST D6 phan giai
siéu cao (MUR) da ty I¢ cua NASA thuoc Nhom
SST c6 d6 phéan giai cao (GHRSST) két hop dit
lidu tir cac ngudn khac nhau (Hinh 4).

2. Vat liéu va phwong phap
2.1. Dir lieu SST

C6 kha nhiéu thiét bi vé tinh dé xac dinh nhiét
d6 bé mit bién (hinh 4), tily vao tinh chat nghién
ctrtu dé chon lya chudi sé liéu phu hop cho
nghién cuu.

MODIS Terra (OBPG)
MODIS Aqua (OBPG)
MODIS Terra (JPL)
MODIS Aqua (JPL)
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AVHRR Pathfinder Day
AVHRR GAC NOAA-18
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microwave, AMSR-E
IR icrowave, WindSat
microwave, AMSR2
in-situ, iQuam
ice fraction, OSI-409
ice fraction, OSI-401
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Hinh 4. Céc bo dit liéu dau vao duoc st dung bai
Phién ban 4.1 cua phéan tich MUR SST (theo Chin
va cs. 2017 [16]).

SST hong ngoai c6 d6 phan giai rit cao
(AVHRR) ¢ do phan giai trung binh tir 4 dén 8,8
km va céc lan truy xuat SST microwave & mot
khong gian thd hon d6 phan giai 25 km. Sy két
hop ndy nham muc dich l4p day khoang tréng dit
liéu & nhirng khu vuc chi cé dir liéu héng ngoai
hoac microwave (Chin va cs., 1998 [16]). Céach
tiép can duoc st dung trong dir liéu MUR tbi da
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hoéa viéc str dung dit liéu hong ngoai, néu co, tir
MODIS (san phim cap 2) vda AVHRR. MUR
duogc chia ludi toan cau ¢ d6 phan giai 1 km va
c6 sén trong cac ban dd hang ngay bang céch sir
dung k¥ thuat ndi suy dua trén sy phan ra
wavelet [Chin va cs., 2017 [17]). C4c quan séat
SST tai ché tir du &n iQuam cia NOAA (Xu and
Ignatov, 2014 [18]), duoc sir dung dé hiéu chinh
sai 1éch (Hinh 4). Phién ban hién tai (Phién ban
4.1) cua phan tich MUR SST c6 pham vi thoi
gian tir ngay 1 thang 6 nam 2002 dn nay
(31/07/2023). Céc tinh nang SST c6 d9 phén giai
cao ciia no da tim thay céc tmg dung khoa hoc
trong: Céc hién tuong va tuong tac gitta bién va
khong khi ven bién (Nidzieko va Largier, 2013
[19], Turrent va Zaitsev, 2014 [20], Wiafe va
Nyadjro, 2015 [21], Chen va cs., 2015 [22],
Gentemann va cs., 2017 [23]); md hinh két hop
khi quyén-dai duong (lwasaki va cs., 2014 [24]);
pha tron thuy triéu (Ray va Susanto, 2016); xac
dinh/theo ddi céu tric bé mat (Bashmachnikov
va cs., 2013 [25], Vazquez-Cuervo va cs., 2013
[26], Liu va cs., 2015 [27], Mill va cs., 2015
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Hinh 5. Vi tri phan b diém MUR SST dugc trich xuét
cho khu vuc Bén Tre

[28]), va xéc dinh céc chi sb vat ly cho nang suat
sinh hoc (Goela va cs., 2014 [29], Baylis va cs.,
2015 [30], Scales va cs., 2015 [31]) (Theo cbng
bd cua Chin va cs., 2017 [17]). Kha nang trich
xuit SST chinh xé4c va cac gradient cua nd la
diéu can thiét d& nghién ciru céc qué trinh ven
bién (Vazquez-Cuervo va cs., 2023 [32]) va dé
hiéu rd hon vé& dong luc hoc ven bién quy md
vira (mesoscale) va quy md can vira (sub-
mesoscale) (Gruber va cs., 2011 [33]).

2.2. Khu vure nghién ciru

Khu vue nghién ciru vung nudce thudc tinh
Bén Tre, c6 kinh do tr 106,549107°E-
106,923929°E; vi do tax  9,742801°N-
10,216434°N. Vi tri diém phan b SST trong
ving nghién ctru thé hién trén Hinh 5. Bo s6 liéu
dugce trich xuét trong ving nghién ciru véi tong
s6 1177 diém phan bd, str dung nguén so lidu tir
ngay 1/6/2002 dén 31/07/2023; khoang 21 nim
(vai 254 thang dugc phén tich); bo dir liéu dugc xir
ly twong tng 9.099.387 diém sb liéu cho 7731 tap
tin trung binh ngay duoc truy xuét cho phan tich.

Hinh 6. Phan b truong SST trung binh trong thang 5
(tinh trung binh tir 5/2003 - 5/2023)
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Pham vi ving nghién ctru nay, cling da duoc
nhom tac gia Tran Vin Chung va cs. (2023) [34]
nghién ctru ché do gid nhiéu nam va ciing di c6
nhitng phat hién d4u hiéu bat thuong cta ché do
gi6 dudi tac dong cua bién doi khi hau.

2.3. Phwong phdp tiép cin

- Sir dung phwong phap tinh toan thong ké
truyén thdng, tinh toan cac bién dong trung binh
cua SST theo thang, mua, nam va nhiéu nam.

- Ttr chudi s6 liéu MUR SST nhiéu niam, truy
XUat c&c cyc tri va thoi diém xay ra cuc tri, gia
tri trung binh cua chudi s liéu, cac thoi diém
xay ra cao hoic thap bat thuong cua SST.

- Str dung phwong phép phan tich to hop: cac
d6i twong c6 cung thudc tinh nhu trung binh SST
cho céac thang, theo mua, theo ndm, theo giai
doan nam. Tim xu thé bién d6i theo quy luat nim
nham tim ra sy thay doi ciia SST dudi tac dong
cua bién dbi khi hau.

3. Két qua nghién ciru
3.1. SST trung binh thang

Nhu d3 trinh bay ¢ phan phuong phép cac gia
tri SST tai cac diém trong vung tinh dugc tinh
trung binh trén toan ving theo cac bién trinh
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trung binh thang, trung binh mua va trung binh
ndm tur cac gia tri SST theo trung binh ngay véi
do phan giai ludi theo phuong ngang ~ 0,01°.
Céc gia tri SST trung binh thang trong nhidu nim
(bién trinh dao dong trén Hinh 7) va cac cuc tri
SST trong ngiy di xay ra thé hién trén Bang 1;
theo ghi nhan trong 21 nim nghién ctru gan day,
gia tri SST cao nhét trong ving nghién ctru cé
thé dat 33,5°C (ghi nhan vao ngay 30/05/2018)
va thap nhit c6 thé 1a 22,3°C (ghi nhin vao ngay
23/01/2012). Két qua trén Bang 1 cho thiy gia
tri SST 16n nhat trong ngay theo thang nam trong
giai doan (2011-2019); trong do, tap trung trong
nam 2017 véi 3 thang (2, 10, 11) (ndm Bén Tre
htrng chiu nhiéu vu sat 16 nghiém trong theo Bao
TN&MT (2017) [35]); va 2014 vai 03 thang (8,
9, 12) day 1a nam toan tinh Bén Tre ¢ hon 4,5
ha dit ven bién bi mat do sat 16 [36]. Trong khi
d6, SST thap nhit dugc ghi nhan chiém phan 16n
trong giai doan 2 ndm (2011-2012), day la nhiing
nam gan nhu chiu anh huéng chinh cta hién
tuong La Nifia (Bang 3); véi nam 2011 co 2
thang (4, 11) va nam 2012 cho 6 thang (1, 5, 6,
7, 10, 12) (dan dén bién dong gia tri SST trung
binh nam kha 16n, diéu nay duoc thay rd trén
Hinh 8).

Bang 1. SST (°C) théng ké theo trung binh va cuc trj thang trong viing nghién ctu

Pic trung | Thang 1 2 3 4 5 6 7 8 9 | 10 | 11 | 12
Trung

binh SST | 260 | 262 | 27,6 | 29,3 | 30,1 | 29,7 | 28,9 | 28,7 | 28,9 | 28,9 | 28,3 | 27,0
SST | 296 | 302 | 31,5 | 334 | 335|327 | 326|321 328 | 32,6 | 31,9 | 31,0

Lénnhat | Ngay 14 | 12 | 28 | 18 | 30 | 4 | 23 | 21 | 29 | 1 | 18 | 9
Nam | 2019 | 2017 | 2013 | 2011 | 2018 | 2015 | 2016 | 2014 | 2014 | 2017 | 2017 | 2014

SST | 223|227 | 235|253 | 254 | 250 | 246 | 251 | 254 | 24,9 | 252 | 22,7

Nhénhidt | Ngay | 23 | 20 | 1 | 12 | 30 | 9 [ 10 | 22 | 17 | 18 | 20 | 31
Nam | 2012 | 2015 | 2008 | 2011 | 2012 | 2012 | 2012 | 2012 | 2008 | 2012 | 2011 | 2012

Theo két qua phan tich SST trung binh thang
trén toan ving nghién ctu tinh Bén Tre, cac gia
tri SST dat cao thuong tap trung vao thang 5; xét
10 gia tri SST cao nhat theo tinh trung binh viing

Xét trén thang trung binh thi thang 5 chiém 7/10;
thang 6 chiém 3/10. Két qua phan tich chi tiét
trén Bang 2 (theo thi hang SST cao nhét tro
xuéng).
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Bang 2. 10 gi4 tri SST trung binh thang cao nhat trong nghién ctru (06/2002-07/2023)
Thi |y 2 3 4 5 6 7 8 9 10
hang
SST 311 31.0 30.8 | 30.7 30.7 30.6 30.6 30.6 30.6 30.5
Théng 5 5 5 5 6 6 5 5 5 6
Nam 2016 2014 | 2018 | 2020 2010 2020 | 2019 2010 2017 2007
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Hinh 7. Bién trinh nhiét d6 bé mat bién (°C) theo trung binh thang trong nhidu nim

3.2. SST theo trung binh nam

Céac két qua phan tich nhiét do trung binh
nam, xét trén giai doan tir 6/2002 - 7/2023 thi
hién tuwong nhiét do trung binh nam dat gia tri
cao nhat 1a naim 2016 (day ciing 1a nim c6 nhiét
d6 nong toan cau duoc ghi nhan trén thé gisi
(Kennish va cs. 2023 [3]). Nhung xét giai doan
tir 2003 dén 2022 thi SST tai khu vuc Bén Tre
¢6 03 giai doan bién dong chinh: (1) Giai doan
SST it bién dong (2003-2008) vai duong trung
binh 28,0°C; (2) Giai doan bién dong phirc tap
(2009-2014) va (3) Giai doan SST it bién dong
hién nay vai duong trung binh 28,6°C (Hinh 8).

Pé danh gia kha ning anh huong ENSO truy
cap tir trang thong tin chi s6 ONI duoc cip nhat
tur:
https://origin.cpc.ncep.noaa.gov/products/analy
sis_monitoring/ensostuff/ONI_v5.php (thoi

diém cap nhat thong tin 25/08/2023). Trén Bang
3, cho thay nim 2016 c6 co ché kha gidng nhu
nam 2010 (giai doan chuyén tiép El Nifio vira
sang La Nifia vira); hién tuong nay ciing dugc
ghi nhan trong nghién ctru cac bién dong nhiét
d6 va gio anh huong dén hién tuong tay tring
san h6 khu vire Ninh Thuan - Binh Thuan (Tran
Van Chung va cs., 2020 [37]). Tuy nhién, theo
két qua phan tich truc tiép trén khu virc Bén Tre
thuc ra theo co ché khong twong déng nhau, thé
hién bién trinh SST theo nam (Hinh 8) va truong
phan b6 SST cho thang 5 (Hinh 9) so véi phan
b6 trung binh trong nhiéu nim (Hinh 6). Gia tri
SST nam 2016 cao do chiu anh huéng chinh dén
giai doan 6n dinh méi cua sy tac dong bién doi
khi hau hon 14 bién dong bit thuong thoi tiét nam
2010; nam dugc danh gid kha dac bi¢t da dugc
nhic dén trong nghién ctru ciia Fang va cs.
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(2014) [38] va ciing twong déng voi phat hién
ctia Tran Vin Chung va cs., (2016) [39] khi phan
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Dong.

tich bt thuong treong nhiét d6 & ving Bién

Bang 3. Cuong do ENSO trong cac nim dién hinh thé hién qua chi sé ONI (Oceanic Nifio Index)

trung binh 3 thang.
Nim | DJF | JFM | FMA | MAM | AMJ | MJJ | JJA | JAS | ASO | SON OND NDJ
12-1-2 1-2-3 2-3-4 3-4-5 4-5-6 5-6-7 6-7-8 7-8-9 8-9-10 9-10-11 10-11-12 11-12-1

2009 | -08 | -0.8 | -0.6 -0.3 00 | 03 | 05 | 06 | 07 1.0 1.4 1.6
2010 | 15 1.2 | 08 0.4 02 | 07 | -10 | -1.3 | -1.6 -1.6 -1.6 -1.6
2011 | -14 | -12 | -0.9 07 | 06 | -04 | -05 | -06 | -0.8 -1.0 -1.1 -1.0
2012 | 09 | -07 | -0.6 05 | -03 | 00 | 02 | 04 | 04 0.3 0.1 -0.2
2014 | -04 | -05 | -0.3 0.0 02 | 02 | 00 | 01 | 0.2 0.5 0.6 0.7
2015 | 05 | 05 | 05 0.7 09 | 12 | 15 | 19 | 22 2.4 2.6 2.6
2016 | 2.5 2.1 1.6 0.9 04 | -01 | -04 | -05 | -0.6 -0.7 -0.7 -0.6
2017 | 03 | -02 | 0.1 0.2 03 | 03 | 01 | -01 | -04 -0.7 -0.8 -1.0
2022 | -10 | -09 | -10 -11 | -10 | -09 | -08 | -09 | -10 -1.0 -0.9 -0.8
2023 | -0.7 | -04 | -01 0.2 05 | 08

Ghi chd: *) El Nifio: WE= El Nifio yéu (0,5 < ONI <1,0), ME= El Nifio vira (1,0 < ONI < 1,5),
SE = El Nifio manh (1,5 < ONI < 2,0), VSE= El Nifio rit manh (ONI > 2,0).

*) La Nifa: chi s6 ONI thé hién qua dau am “-, v&i cudng do duoc tinh tuong tu nhu El Nifio.
Vi ky hiéu WL= La Nifa yéu, ML= La Nifa vira, SL= La Nifia manh.

Nhiét dé mit nwée bién (SST) (°C) trung binh nim
» b
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Hinh 8. Bién trinh SST trung binh nim tai viing bién Bén Tre
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(a)m'ltrung biﬁrﬁ 05/2016w

_______________

<4

' (b) Trung binh 05/2016

Hinh 9. Phan b SST (°C) cho thai diém SST trung binh thang néng nhét dugc ghi nhan

Cian cir vao két qua phan tich thuc té tinh
trung binh nam SST trong vung nghién ctru 21
nam (Hinh 8), dudong xu thé cta bién doi SST
theo trung binh nam ¢ thé theo phwong trinh da
thirc sau:

y = 0.0009706 * x? — 3.863 * x + 3872

Trong d6: y 1a gia tri xu thé SST trung binh
nim (°C); x: ndm can tinh (ham phan tich hop Iy
cho giai doan 2002 — 2023).

4. Théo luian

Két qua phan tich truong SST trong giai doan
06/2002 dén 07/2023 thi SST c6 ba giai doan
chinh khi phan tich nhiét d6 trung binh nam trén
toan ving nghién ctu. Giai doan it bién dong
(2003-2008) vai duong trung binh 28,0°C; (2)
Giai doan bién dong phirc tap (2009-2014), xuat
hién bat thuong nhiét do cho 2 nam lién tiép
(2010-2011) (cao nhat-thap nhat) va giai doan
it bién dong cho thoi ky méi (giai doan hién
nay) vai muc duong trung binh co s& 28,6°C.

Xét vé& hién tuong ENSO, xuit hién 02 nam
c6 sy bién dong SST cao dang cha ¥ 1a ndm 2010
va 2016. Pay 1a 02 nam c6 co ché ENSO tuong
dong, nam chiu tac dong dong thoi 2 giai doan
dang suy tan El Nifio va phat trién La Nifia, gia
tri nhiét d6 trung binh nim cao bat thuong, khac
biét rb rét so véi cac nam con lai. Phan tich chi
tiét vé bién trinh SST va trudng phan bd SST chi
tiét cho vuc nudc tinh Bén Tre cho thay rang:
nam 2016, gia tri SST cao mot phan anh huong
chinh cua trang thai nén SST trung binh di ting
(do bién d6i khi hau) trong khi nim 2010 13 nim
kha dic biét, chiu su tac dong rd cua khi hau bét
thuong.

Céc nghién ciru SST cho thy cic giai doan
cua SST; do vay khi dat van dé nghién ctru theo
cac gia tri thong ké can phai chu y dén su thay
d6i trang thai can bang trong giai doan méi do
anh hudng cua bién doi khi hau, vi vy cac gia
tri thong ké theo trung binh nhiéu nim can phai
can nhéc, xem xét & thoi diém l4y trung binh va
mirc d6 tin cdy ciia gia tri ndy so voi thoi diém
hién tai va can thiét phai mé rong pham vi
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nghién ctru cho nhiéu yéu té tac dong khac véi
cach tiép can moi, khoa hoc va toan dién hon
trén quan diém anh huong ciia bién d6i khi hau.
Loi cam on: Nhom tac gia xin cam on dé tai:
"Nghién ctru thir nghiém quy trinh nuéi v béo
nghéu (Meretrix lyrata) va hau (Malgallana
belcheri) va san xuat thu giéng hau trong ao nudi
v0 tai tinh Bén Tre” (2023 - 2024) di cung cap
mot phan kinh phi cho nghién ctru nay.
Tai liéu tham khao
[1] Gulev, S. K., Thorne, P. W., Ahn, J., Dentener, F. J.,
Domingues, C. M., Gerland, S., et al. (2021).
Changing state of the climate system. In: V. Masson-
Delmotte, P. Zhai, A. Pirani, S. L. Connors, C. Péan,
S. Berger, et al. (Eds.), Climate Change 2021: The
Physical Science Basis. Contribution of Working
Group | to the Sixth Assessment Report of the

Intergovernmental Panel on Climate Change.
Cambridge: Cambridge University Press.

[2] Intergovernmental Panel on Climate Change (IPCC)
(2021). Climate Change 2021: The Physical Science
Basis. In: V. Masson-Delmotte, P. Zhai, A. Pirani, S. L.
Connors, C. Péan, S. Berger, et al. (Eds.), Contribution
of Working Group | to the Sixth Assessment Report of
the Intergovernmental Panel on Climate Change.
Cambridge: Cambridge University Press

[3] Kennish, M.J., Paerl, HW., Crosswell, J.R. (Eds.)
(2023). Climate Change and Estuaries (1st ed.). CRC
Press, ISBN: 9781003126096, 684pp.

[4] Wong, P. P., Losada, I. J., Gattuso, J.-P., Hinkel, J.,
Khattabi, A., Mclnnes, K. L., et al. (2014). “Coastal
systems and low-lying areas”. Clim. Change 2104:
361- 407.

[5] Intergovernmental Panel on Climate Change (IPCC)
(2014). Climate Change: Impacts, Adaptation, and
Vulnerability. Fifth Assessment Report of the
Intergovernmental Panel on Climate Change.
Cambridge: Cambridge University Press.

[6] Kennish, M. J. (2019). Practical Handbook of Marine
Science (4th ed.). London: CRC Press, Taylor and
Francis.

[7]1 Bindoff, N. L., Cheung, W. W. L., Kairo, J. G.,
Aristegui, J., Guinder, V. A., Hallberg, R., et al.
(2019). Changing ocean, marine ecosystems, and
dependent communities. Pp. 447-587. In; H.-O.
Pértner, D. C. Roberts, V. Masson-Delmotte, P. Zhai,
M. Tignor, E. Poloczanska, et al. (Eds.), IPCC Special
Report on the Ocean and Cryosphere in a Changing
Climate. Cambridge: Cambridge University Press.

[8] Fox-Kemper, B., Hewitt, H. T., Xiao, C., G,
Adalgeirsdéttir, S. Drijfhout, S., Edwards, T. L., et al.
(2021). Ocean, cryosphere and sea level change. In: V.

Masson-Delmotte, P. Zhai, A. Pirani, S. L. Connors, C.
Péan, S. Berger, et al. (Eds.), Climate Change 2021:
The Physical Science Basis. Contribution of Working
Group | to the Sixth Assessment Report of the
Intergovernmental Panel on Climate Change.
Cambridge: Cambridge University Press.

[9] Portner, H.-O., Roberts, D. C., Masson-Delmotte, V.,
Zhai, P., Tigor, M., Poloczanska, E. (Eds.) (2019).
IPCC Special Report on the Ocean and Cryosphere
in a Changing Climate. Cambridge: Cambridge
University Press.

[10]Maslin, M. (2021). Climate Change: A Very Short
Introduction (4th edn). Oxford University Press,
ISBN: 9780198867869, 160 pp.

[11] Intergovernmental Panel on Climate Change (IPCC)
(2012). Managing the risks of extreme events and
disasters to advance climate change adaptation. pp.
339-329. In: C. B. Field, V. Barros, T. F. Stocker, D.
Qin, D. J. Dokken, E. L. Ebi, M. D. Mastrandrea et al.
(Eds.), A Special Report of Working Groups | and 11
of the Intergovernmental Panel on Climate Change.
Cambridge: Cambridge University Press.

[12]O’Carroll, A.G., Armstrong, E.M., Beggs, HM.,
Bouali, M., Casey, K.S., Corlett, G.K., Dash, P.,
Donlon, C.J., Gentemann, C.L., Hayer, J.L., et al.
(2019). “Observational Needs of Sea Surface
Temperature”. Frontiers in Marine Science, 6, 420.

[13] Ashfag, M., Skinner, C.B., Diffenbaugh, N.S. (2011).
“Influence of SST biases on future climate change
projections”. Climate Dynamics, 36 , 1303-1319.

[14] Emery, W.J., Baldwin, D.J., Schlissel, P., Reynolds,
R.W. (2001). “Accuracy of in situ sea surface
temperatures used to calibrate infrared satellite
measurements”. J. Geophys. Res. Ocean. 2001, 106,
2387-2405.

[15]Huynh Phlc Hau, 2023. Bén Tre khan truong khac
phuc sy cb sat 1o by song, bo  bién.
https://dangcongsan.vn/xay-dung-xa-hoi-an-toan-
truoc-thien-tai/ben-tre-khan-truong-khac-phuc-su-
co-sat-lo-bo-song-bo-bien-644930.html  (déng ngay
24/08/2023)

[16]Chin, T.M., Milliff, R.F., Large, W.G. (1998).
“Basin-Scale High-Wavenumber Sea Surface Wind
Fields from a Multiresolution Analysis of
Scatterometer Data”. J. Atmos. Ocean.
Technol. 1998, 15, 741-763.

[17]Chin, T.M., Vazquez-Cuervo, J., Armstrong, E.M.
(2017). “A multi-scale high-resolution analysis of
global sea surface temperature”. Remote sensing of
environment, 200, 154-169.

[18] Xu, F., & Ignatov, A. (2014). “In situ SST Quality
Monitor (iQuam)”. Journal of Atmospheric and
Oceanic Technology, 31(1), 164-180.

[19]Nidzieko, N., & Largier, J. (2013). “Inner shelf
intrusions of offshore water in an upwelling system


https://dangcongsan.vn/xay-dung-xa-hoi-an-toan-truoc-thien-tai/ben-tre-khan-truong-khac-phuc-su-co-sat-lo-bo-song-bo-bien-644930.html
https://dangcongsan.vn/xay-dung-xa-hoi-an-toan-truoc-thien-tai/ben-tre-khan-truong-khac-phuc-su-co-sat-lo-bo-song-bo-bien-644930.html
https://dangcongsan.vn/xay-dung-xa-hoi-an-toan-truoc-thien-tai/ben-tre-khan-truong-khac-phuc-su-co-sat-lo-bo-song-bo-bien-644930.html

Tran Vin Chung, Cao Vin Nguyén | Tap chi Khoa hoc va Cong nghé Pai hoc Duy Tan 6(61) (2023) 138-147 147

affect coastal connectivity”. Geophysical Research
Letters, 40(20), 5423-5428.

[20] Turrent, C., & Zaitsev, O. (2014). “Seasonal cycle of the
near-surface diurnal wind field over the bay of La Paz,
Mexico”. Boundary-layer meteorology 151, 353-371.

[21]Wiafe, G., & Nyadjro, E. S. (2015). “Satellite
observations of upwelling in the Gulf of Guinea”.
IEEE Geoscience and Remote Sensing Letters, 12(5),
1066-1070.

[22]Chen, K., Gawarkiewicz, G., Kwon, Y.O., Zhang,
W.G. (2015). “The role of atmospheric forcing versus
ocean advection during the extreme warming of the
Northeast US continental shelf in 2012”. Journal of
Geophysical Research: Oceans, 120(6), 4324-4339.

[23] Gentemann, C.L., Fewings, M.R., Garcia-Reyes, M.
(2017). “Satellite sea surface temperatures along the
West Coast of the United States during the 2014—
2016 northeast Pacific marine heat wave”.
Geophysical Research Letters, 44(1), 312-319.

[24] lwasaki, S., Isobe, A., Kako, S. (2014).
“Atmosphere—ocean coupled process along coastal
areas of the Yellow and East China Seas in winter”.
Journal of Climate, 27(1), 155-167.

[25] Bashmachnikov, 1., Boutov D., Dias, J. (2013).
“Manifestation of two meddies in altimetry and sea-
surface temperature”. Ocean Science, 9(2), 249-259.

[26] Vazquez-Cuervo, J., Dewitte, B., Chin, T.M.,
Armstrong, E.M., Purca, S., Alburqueque, E. (2013).
“An analysis of SST gradients off the Peruvian Coast:
The impact of going to higher resolution”. Remote
Sensing of Environment, 131, 76-84.

[27]Liu L., Lozano C., Iredell D. (2015). “Time—Space
SST Variability in the Atlantic during 2013: Seasonal
Cycle”. Journal of Atmospheric and Oceanic
Technology, 32(9), 1689-1705.

[28] Mill, G.N., da Costa, V.S., Lima, N.D., Gabioux, M.,
Guerra, L.A.A., Paiva, AM. (2015). “Northward
migration of Cape Sao Tomé rings, Brazil”.
Continental Shelf Research, 106, 27-37.

[29] Goela, P.C., Danchenko, S., Icely, J.D., Lubian, L.M.,
Cristina, S., Newton, A. (2014). “Using CHEMTAX
to evaluate seasonal and interannual dynamics of the
phytoplankton community off the South-west coast of
Portugal. Estuarine, Coastal and Shelf Science, 151,
112-123.

[30]Baylis, A., Orben, R., Pistorius, P., Brickle, P.,
Staniland, 1., Ratcliffe, N. (2015). Winter foraging

site fidelity of king penguins breeding at the Falkland
Islands. Marine biology 162: 99-110.

[31] Scales, K.L., Miller, P.I., Varo-Cruz, N., Hodgson,
D.J., Hawkes, L.A., Godley, B.J. (2015). “Oceanic
loggerhead turtles Caretta caretta associate with
thermal fronts: evidence from the Canary Current
Large Marine Ecosystem”. Marine Ecology Progress
Series, 519, 195-207.

[32] Vazquez-Cuervo, J., Garcia-Reyes, M., Gomez-
Valdés, J. (2023). “Identification of Sea Surface
Temperature and Sea Surface Salinity Fronts along
the California Coast: Application Using Saildrone
and Satellite Derived Products”. Remote Sensing,
15(2), 484.

[33] Gruber, N., Lachkar, Z., Frenzel, H., Marchesiello, P.,
Minnich, M.; McWilliams, J.C., Nagai, T., Plattner,
G.-K. (2011). “Eddy-induced reduction of biological
production in  eastern boundary upwelling
systems”. Nature geoscience, 4(11), 787-792.

[34] Tran Vin Chung, Cao Vin Nguyén, Lam Vin Tan.
(2023). “So sanh hi€u qua cua muoi mot phuong
phép sb trong phan b tdc d¢ gi6 trén co s¢ danh gia
muc d6 pht hop cho nghién ciu ché d6 gio khu vuc
tinh Bén Tre”. Tap chi Khoa hoc & Cong nghé Pgi
hoc Duy Tan, 03(58), ISSN 1859-4905, 82-91.

[35] Bao TN&MT. (2017). Nam 2017, Bén Tre htrng chiu
nhiéu vu sat I& nghiém trong.
http://vnmha.gov.vn/tin-tuc-bdkh-112/nam-2017-
ben-tre-hung-chiu-nhieu-vu-sat-lo-nghiem-trong-
2106.html (dang ngay 17/12/2017).

[36] Nguy&n Xuan Dy. (2018). Thich ng véi bién dbi khi
hdu & ca& tinh Nam B¢ (Bai 2).
https://dantocmiennui.vn/thich-ung-voi-bien-doi-khi-
hau-o-cac-tinh-nam-bo-bai-2/171243.html (dang
ngay 27/02/1018).

[37]Tran Van Chung, Ngé Manh Tién va Cao Vin
Nguyén. (2020). Bién thién truong nhiét do va gié &
viing bién Ninh Thuan — Binh Thuan va quan hé c6
thé véi hién twong tay tring san hd. Tap chi Khoa hoc
va Cong nghé bién, 20(4A), ISSN 1859 — 3097, 1-10.

[38]Fang, W., Qiu, F., Guo, P., 2014. “Summer
circulation variability in the South China Sea during
2006-2010”. Journal of Marine Systems 137, 47-54.

[39] Tran Van Chung, Bui Hong Long. (2016). Anh huéng
cua trudng nhiét d6 va bién dbi bat thuong cia muc
nudce trong Bién Pong lién quan dén bién doi khi hau.
Tap chi Khoa hoc va Cong nghé bién 16(3), ISSN
1859 — 3097, 255 — 266.


http://vnmha.gov.vn/tin-tuc-bdkh-112/nam-2017-ben-tre-hung-chiu-nhieu-vu-sat-lo-nghiem-trong-2106.html
http://vnmha.gov.vn/tin-tuc-bdkh-112/nam-2017-ben-tre-hung-chiu-nhieu-vu-sat-lo-nghiem-trong-2106.html
http://vnmha.gov.vn/tin-tuc-bdkh-112/nam-2017-ben-tre-hung-chiu-nhieu-vu-sat-lo-nghiem-trong-2106.html
https://dantocmiennui.vn/thich-ung-voi-bien-doi-khi-hau-o-cac-tinh-nam-bo-bai-2/171243.html
https://dantocmiennui.vn/thich-ung-voi-bien-doi-khi-hau-o-cac-tinh-nam-bo-bai-2/171243.html

